
 

 

 

 

 

INVITATION FOR BIDS 

Bid No.: 7537 

 

Due Date and Time: October 31, 2016 at 2:00 P.M. 

 

Title: Mohegan Park Tank Replacement 

 

Special Instructions: There will be a mandatory pre-bid meeting for all general contractors on Thursday, 

October 13, 2016 at 10:30 A.M.  All interested parties are to meet at the Mohegan Park tank site, Judd Road, 

Norwich, CT 06360.  Late arrivals (more than fifteen (15) minutes after the scheduled start time) will not be 

given credit for attendance at the meeting and will not be able to submit a bid for this project. 

 

 

 

 

 

               

               

               

                

 

 

Return Bids to: 

 

William R. Hathaway, Purchasing Agent 

City of Norwich 

100 Broadway, Room 105 

Norwich, CT 06360-4431 

City of Norwich 

Department of Finance – Purchasing Agent           Phone:  (860)823-3706 

100 Broadway, Room No. 105                 Fax:  (860)823-3812 

Norwich, CT 06360            E-mail:  whathaway@cityofnorwich.org 

 

The following information must appear in the lower left hand corner of the envelope: 

Sealed Bid No.: 7537 

Not to be opened until October 31, 2016 at 2:00 P.M. 

 

 

 

 



 

 

 

Bid No.___________
 

NORWICH PUBLIC UTILITIES 

NORWICH, CT 

  

 

 

 

CONTRACT DOCUMENTS  

FOR 

MOHEGAN PARK TANK REPLACEMENT  

DWSRF ID NO. 2012-1040011C  
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DEWBERRY ENGINEERS INC. 
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Boston, Massachusetts 02210 
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SECTION 00030 - ADVERTISEMENT FOR BIDS 
 

NORWICH PUBLIC UTILITIES (NPU) 
 

IS SOLICITING BIDS FOR  
 

MOHEGAN PARK TANK  

REPLACEMENT 

 
Sealed bids for the MOHEGAN PARK TANK REPLACEMENT will be received at the Office 
of the Purchasing Agent at City Hall, 100 Broadway, Norwich, Connecticut 06360 until                 
2:00 pm, prevailing time, on Monday, October 31, 2016, at which time they will be publicly 
opened and read aloud. 
 
The Work of this Contract generally consists of the construction of a new 2.5 million gallon, 
precast, pre-stressed, wire-wound, concrete water storage tank in Norwich, Connecticut, with 
associated piping and appurtenances, internal mixing system, site work, and pre-cast concrete 
valve vault. Additional work will include the demolition and removal of the existing 5.0 million 
gallon steel water storage tank, concrete ring wall foundation and appurtenances, and upgrades to 
the Bentley Brook PRV station. 
 
On or after September 29, 2016, Contract Documents may be viewed and downloaded from the 
following websites: 
 

• City of Norwich  www.norwichct.org 

• State of Connecticut  www.das.state.ct.us 
 
Contract Documents may also be examined at the following locations: 
 

• Norwich City Hall, Office of the Purchasing Agent, 100 Broadway, Room 104, 
Norwich, CT 06360 

 
Bid surety in the form of cash, a certified check or bid bond in the amount of five percent 5% of 
this bid is required. The successful bidder shall also furnish a 100% Performance Bond and a 100% 
Payment Bond. 
 
Norwich Public Utilities reserves the right to reject any or all bids, in whole or in part, to award 
any item, group of items, or total bid, and to waive any informality in the bids received if it deems 
it to be in the best interest of the Norwich Public Utilities to do so. 
 
No Bidder may withdraw their bid within 150 days after the actual date of bid opening thereof.  
Should there be reason why the contract cannot be awarded within the specific period, this time 
may be extended by mutual agreement between the City and the designated, qualified low Bidder. 

The federal Davis-Bacon prevailing wage laws, including reporting requirements will apply to 
any project whose total cost is greater than $2,000. 
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The prevailing wage laws set forth in Part III of Chapter 557 of the general statutes apply to all 
contracts and subcontracts for work performed on this project. Failure to pay the prevailing rate 
of wages to any mechanic, laborer or worker employed upon this project or to make appropriate 
payments or contributions on behalf of such employees to any employee welfare fund is 
punishable under the provisions of subsection (b) of section 31-53 of the general statutes. 
 
The requirement for MBE/WBE participation, expressed as a percentage of the total contract 
amount, shall be a minimum of 8.0 percent with the following makeup: 
 
 MBE 3.0 percent  WBE 5.0 percent 
 
The requirement for MBE/WBE participation shall be applied independently to each phase of the 
project (planning, design and construction). If amendment(s) to the original engineering contract 
are necessary, the minimum 8% participation will be evaluated based upon the combined value 
of the original contract along with the amendment(s). 
 
Any contract or contracts awarded under this advertisement/invitation for bids are expected to be 
funded in part by a loan from the State of Connecticut Drinking Water State Revolving Fund. 
Neither the State of Connecticut nor any of its Departments, agencies, or employees is or will be 
a party to this invitation for bids or any resulting contract. This procurement will be subject to 
the requirements contained in subsections (h), (j) and (o) of Section 22a-482-4 of the RCSA. 
 
To demonstrate qualifications to perform the Work, each Bidder must be prepared to submit 
within five days after Bid opening, upon Owner’s request, detailed written evidence such as 
financial data, previous experience, present commitments and other such data as may be called 
for below. Each Bid must contain evidence of Bidder’s qualifications to do business in the state 
where the project is located or covenant to obtain such qualification prior to award of contract. 
 
Each bidder for the project shall hold a current Prequalification Certificate for a designated 
classification from the Department of Administration Services (DAS), and a copy of the 
contractor’s DAS Prequalification Certificate and Update (Bid) Statement must be submitted 
with their bid. 
 
Owner and/or Engineer may make such investigations as deemed necessary to determine the 
ability of Bidder to perform the work and the Bidder shall furnish to Owner all such information 
for this purpose as Owner may request. Contract shall be awarded to the lowest responsible and 
qualified bidder.   
 
No award will be made to any Bidder who cannot meet all of the following requirements. Bidder: 

a. Shall not have defaulted on any contract within three years prior to the bid date. 

b. Shall maintain a permanent place of business. 

c. Shall have adequate personnel and equipment to perform the work expeditiously. 

d. Shall have suitable financial status to meet obligations incident to the work. 
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e. Shall have appropriate technical experience satisfactory to Owner in the class of 
work involved. 

f. Shall be registered with the Secretary of the State of Connecticut to do business in 
Connecticut. 

g. Shall not have failed to perform satisfactorily on contracts of a similar nature. 

h. Shall not have failed to complete previous contracts on time. 

A Pre-Bid meeting of bidders will be held in regards to this project.  This meeting will take place 
on Thursday, October 13tth, 2016 at 10:30 am, local time at the Mohegan Park Tank site, Judd 
Road, Norwich, Connecticut, 06249.  

All final awards of the bid subject to comply with Ordinance No. 1235 adopted December 3, 1991. 

All bids must be submitted in a sealed envelope bearing the bidder's name and bid number. 

Responding bidders must ensure that employees and applicants for employment are not 
discriminated against because of their race, color, religion, age, handicap, familial status, sex, or 
national origin. 

           
     PURCHASING AGENT 
 
NOTE: BIDDERS ARE HEREBY ADVISED THAT ONLY BID SURETIES FOR THE THREE 
LOWEST BIDDERS WILL BE HELD. ALL OTHERS WILL BE RELEASED WITHIN SEVEN 
DAYS. 
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SECTION 00100 – INSTRUCTIONS TO BIDDERS 

MOHEGAN PARK TANK 

REPLACEMENT 

 

1. RECEIPT AND OPENING OF BIDS 

Sealed bids for the Mohegan Park Tank Replacement will be received at the office of the 
Purchasing Agent, City Hall, Norwich, Connecticut, at the time specified in the advertisement for 
bids, then opened and read aloud. The envelopes containing the bids must be sealed and designated 
as “Mohegan Park Tank Replacement”. 
 
The Owner may consider informal any bid not prepared and submitted in accordance with the 
provisions hereof and may waive any informalities in or reject any and all bids.  Conditional or 
qualified bids will not be accepted.  Any bid received after the time and date specified shall not be 
considered.  Should there be reasons why the contract cannot be awarded within the specified 
period the time may be extended by mutual agreement between the owner and the bidder. 

Because of the variety of the work involved, the owner shall appoint a coordinator for the owner’s 
work concerning this bid.   

2. PREPARATION OF BID 

Each Bid must be submitted on the prescribed form.  All blank spaces for bid prices must be filled 
in, in ink or typewritten. All bids must be prepared in conformity with and shall be based on and 
submitted subject to all requirements of the Specifications and Drawings together with all Addenda 
thereto. 

Minus bidding on any item is prohibited.  Bids should be made on each separate item of work 
shown in the bid (Proposal) with reasonable relation to the probable cost of doing the work 
included in such item and the right is reserved to reject wholly any bid in case any item or items 
thereof are obviously unbalanced or appear to the Owner to be so unbalanced as to affect or to be 
liable to affect adversely any interests of the Owner.  The attention of the bidder is called to the 
fact that unbalancing of bids may adversely affect the Contractor if certain portions of the work 
are increased or decreased as provided in the Contract Documents. 
 
3. TELEGRAPHIC MODIFICATION 
 
Any bidder may modify his bid by telegraphic communication at any time prior to the scheduled 
closing time for receipt of bids, provided such telegraphic communication is received by the Owner 
prior to the closing time, and provided further, the Owner is satisfied that a written confirmation 
of the telegraphic modification over the signature of the bidder was mailed and postmarked prior 
to the closing time. The telegraphic communication should not reveal the bid price but should 
provide the addition or subtraction or other modifications so that the final prices or items will not 
be known by the Owner until the sealed bid is opened. If written confirmation is not received 
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within two days from the closing time, no consideration will be given to the telegraphic 
modifications. 
 
4. CORRECTIONS 

Erasures or other changes in the bid must be explained or noted over the signature of the bidder. 

5. WITHDRAWAL OF BIDS 

Bids may be withdrawn personally or on written or telegraphic request dispatched by the bidder in 
time for delivery in the normal course of business prior to the time fixed for the opening, provided 
that written confirmation of any telegraphic withdrawal over the signature of the bidder is placed 
in the mail and postmarked prior to the time set for the opening of the bids. Negligence on the part 
of the bidder in preparing his bid confers no right of withdrawal or modification of his bid after 
such bid has been opened. 

6. QUALIFICATIONS OF THE BIDDER 

To demonstrate qualifications to perform the Work, each Bidder must be prepared to submit 
within five days after Bid opening, upon Owner’s request, detailed written evidence such as 
financial data, previous experience, present commitments and other such data as may be called 
for below. Each Bid must contain evidence of Bidder’s qualifications to do business in the state 
where the project is located or covenant to obtain such qualification prior to award of contract. 
Each bidder for the project shall hold a current Prequalification Certificate for a designated 
classification from the Department of Administration Services (DAS), and a copy of the 
contractor’s DAS Prequalification Certificate and Update (Bid) Statement must be submitted 
with their bid. 
 
Owner and/or Engineer may make such investigations as deemed necessary to determine the 
ability of Bidder to perform the work and the Bidder shall furnish to Owner all such information 
for this purpose as Owner may request. Contract shall be awarded to the lowest responsible and 
qualified bidder.   
 
No award will be made to any Bidder who cannot meet all of the following requirements. Bidder: 

a. Shall not have defaulted on any contract within three years prior to the bid date. 

b. Shall maintain a permanent place of business. 

c. Shall have adequate personnel and equipment to perform the work expeditiously. 

d. Shall have suitable financial status to meet obligations incident to the work. 

e. Shall have appropriate technical experience satisfactory to Owner in the class of 
work involved. 

f. Shall be registered with the Secretary of the State of Connecticut to do business in 
Connecticut. 

g. Shall not have failed to perform satisfactorily on contracts of a similar nature. 
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h. Shall not have failed to complete previous contracts on time. 

7. OBLIGATIONS OF THE BIDDER 

Bidders must satisfy themselves by personal examination at the site of the proposed work, by 
review of the Drawings and Specifications including Addenda, and by additional means as they 
may prefer, as to the actual conditions, requirements, and limits of the proposed work, and as to 
the accuracy of the information and statements herein contained, and the submission of any bid 
will be accepted by the owner as satisfactory proof that the bidder has satisfied himself in these 
respects. The bidder shall not at any time after the submission of a bid dispute or complain of such 
statements or information, nor, assert that there was any misunderstanding in regard to the nature, 
or amount of work to be done. The failure or omission of any bidder to examine any form, 
instrument or document shall in no way relieve the bidder of his obligation to furnish all materials 
except those materials furnished by the owner and labor necessary to carry out the provisions of 
the Contract Documents and to complete the contemplated work for the considerations set forth in 
his bid, if his bid is accepted. 

8. CONDITIONS OF WORK 

Insofar as possible, the Contractor, in carrying out his work, must employ such methods or means 
as will not cause any interruption of or interference with traffic, with the use of existing facilities 
and utilities, with the use of municipally or State or privately owned lands, or with the work being 
performed by others. The Contractor must satisfy himself by his own investigation and research 
as to the nature and location of the work, the general and local conditions, including but not 
restricted to those bearing upon the transportation, disposal, handling and storage of materials, 
water, electric power, roads, means of access, the construction and making of connections of the 
work to existing facilities and utilities, or other similar conditions at the site, the character of 
equipment and facilities needed preliminary to and during the prosecution of the work, 
requirements of owners and controlling authorities having jurisdiction over the various lands, 
existing structures, facilities and utilities, and all other conditions affecting the work to be done 
and labor and materials needed. 

9. INFORMATION SUPPLIED TO BIDDERS 

The Owner shall provide to bidders prior to bidding, all information that is pertinent to, and 
delineates and describes, the land owned and rights-of-way acquired or to be acquired. 

The Contract Documents contain the provisions required for the construction of the project. 
Information obtained from any officer, agent, or employee of the owner or any other person shall 
not affect the risks or obligations assumed by the Contractor or relieve him from fulfilling any of 
the conditions of the Contract. 

10. BID SECURITY 

Each bid must be accompanied by a certified check of the bidder, or a bid bond prepared on the 
form of bid bond attached hereto, duly executed by the bidder as principal and having as surety 
thereon a surety company approved by the owner, in the amount of 5 percent of the bid. Such 



 

Norwich Public Utilities 
Mohegan Park Tank Replacement 00100 - 4 September 2016 
    

checks or bid bonds will be returned to all but the three lowest bidders within five days after the 
opening of bids, and the remaining checks or bid bonds will be returned promptly after the owner 
and the accepted bidder have executed the contract; or if no award has been made within 150 days 
after the date of the opening of the bids, upon demand of the bidder at any time thereafter, so long 
as he has not been notified of the acceptance of his bid. The bid bond of the successful bidder will 
be retained until the payment bond and performance bond have been executed and approved, after 
which it will be returned. 

11. SUBMISSION OF BIDS 
 
Bids shall be submitted at the time and place, and in the manner set forth in the Advertisement 
For Bids. Enclose Bids in an opaque sealed envelope, marked with the Project Title (and, if 
applicable, the designated portion of the Project for which Bid is submitted) and name and 
address of Bidder and accompanied by the Bid security and other required documents. If the Bid 
is sent through the mail or other delivery system the sealed envelope shall be enclosed in a 
separate envelope with the notation “BID ENCLOSED” on the face of it. All bids received will 
be safeguarded until opened. 
 
Only one Bid from any individual, firm, partnership, or corporation, under the same or different 
names, will be considered. Should it appear to the Owner that any Bidder is interested in more 
than one Bid for Work contemplated, all Bids in which such Bidder is interested will be rejected. 
 
12. METHOD OF AWARD-LOWEST QUALIFIED BIDDER 

The Contract will be awarded to the “lowest responsible and qualified bidder”. The term "lowest 
responsible bidder" shall mean the bidder whose bid is the lowest of those bidders possessing the 
skill, ability and integrity necessary for the faithful performance of the work; who shall certify that 
he is able to furnish labor that can work in harmony with all other elements of labor employed or 
to be employed in the work. 

Owner reserves the right to reject any or all Bids, including without limitation, the rights to reject 
any or all nonconforming, nonresponsive, unbalanced or conditional Bids and to reject the Bid of 
any Bidder if Owner believes that it would not be in the best interest of the Project to make an 
award to that Bidder, whether because the Bid is not responsive or the Bidder is unqualified or of 
doubtful financial ability or fails to meet any other pertinent standards or criteria established by 
Owner. Owner also reserves the right to waive all informalities not involving price, time or 
changes in the Work. Discrepancies between the multiplication of units of Work and unit prices 
will be resolved in favor of the unit prices. Discrepancies between the indicated sum of any 
column of figures and the correct sum thereof will be resolved in favor of the correct sum. 
Discrepancies between words and figures will be resolved in favor of the words. 
 
In evaluating Bids, Owner will consider the qualifications of Bidders, whether or not the Bids 
comply with the prescribed requirements, and such alternates, unit prices and other data, as may 
be requested in the Bid Form prior to the Notice of Award.  
 
13. EXECUTION OF THE AGREEMENT 
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A Contract in the form set forth hereinafter will be required to be executed by the successful bidder 
and the owner. The attention of all bidders, therefore, is called to the form of the Agreement and 
the provisions thereof. The party to whom the Contract is awarded will be required to obtain the 
performance bond and payment bond and insurance certificates within ten (10) calendar days from 
the date when the Notice of Award is delivered to the bidder. The Notice of Award shall be 
accompanied by the necessary Agreement and bond forms. The Contractor shall furnish a 
performance bond and a payment bond, each in the amount of 100 percent of the Contract Price, 
with a corporate surety approved by the owner, as security for faithful performance of the Contract. 

The Bidder, ten (10) days after notification of award shall have three (3) copies of the Performance 
Bond, Payment bond, Insurance Certificates, Save harmless endorsement and Agreement ready 
for a contract signing with the owner at the owner 's place of business, at which time a 
preconstruction conference shall be held. 

Any incomplete project begun under the current contract shall be completed by that contractor 
regardless of the outcome of this bid. 

14. LIQUIDATED DAMAGES FOR FAILURE TO ENTER INTO CONTRACT 

The successful bidder, upon his failure or refusal to execute and deliver the Contract and bonds 
required within 10 days after he has received notice of the acceptance of his bid, shall forfeit to 
the owner, as liquidated damages for such failure or refusal the surety deposited with his bid. 

15. NOTICE TO PROCEED 

The Notice to Proceed shall be issued within ten (10) days of the execution of the Agreement by 
the Owner. Should there be reasons why the Notice to Proceed cannot be issued within such period; 
the time may be extended by mutual agreement between the owner and Contractor. 

16. POWER OF ATTORNEY 

Attorneys-in-fact who sign bid bonds or contract bonds must file with each bond a certified and 
effectively dated copy of their power of attorney. 

17. ADDENDA AND INTERPRETATIONS 

All questions about the meaning or intent of the Bidding Documents are to be directed to the 
Engineer. Interpretations or clarifications considered necessary by the Engineer in response to 
such questions will be issued by Addenda, in writing to all bidders who obtained bid documents, 
up to five (5) business days prior to the date of opening of Bids. Questions received less than five 
(5) business days prior to the date for opening of bids may not be answered. Only questions 
answered by formal written Addenda will be binding. Oral and other interpretations or 
clarifications will be without legal effect. Addenda so issued shall become a part of the Contract 
Documents. 
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18. AVAILABILITY OF LANDS FOR WORK, ETC. 
 
The lands upon which the Work is to be performed, rights-of-way and easements for access 
thereto and other lands designated for use by Contractor in performing the Work are identified in 
the Contract Documents. All additional lands and access thereto required for temporary 
construction facilities, construction equipment or storage of materials and equipment to be 
incorporated in the Work are to be obtained and paid for by the Contractor. Easements for 
permanent structures or permanent changes in existing facilities are to be obtained and paid for 
by Owner unless otherwise provided in the Contract Documents. 
 
The Contractor shall take particular care to avoid damages to all private property outside the 
limits of the Contract. He shall make good any damages to the satisfaction of the Engineer. 
 
The site upon which the Work is occurring will remain accessible for the State of Connecticut 
Department of Public Health, the State of Connecticut Department of Environmental and Energy 
Protection, and/or authorized State representatives. 

19. UNCERTAINTY OF QUANTITIES 

Any quantities listed in the bid (proposal) are approximate and are given for use in comparing bids 
and to indicate approximately the total amount of the Contract. The Owner does not expressly or 
by implication represent that the actual amounts of work will even approximately correspond 
therewith, but does call particular attention to the uncertainty of the quantities of that work which 
cannot be predicted in advance. The work under certain items may be materially greater or less 
than that given in the bid, as may be necessary in the judgment of the Owner to complete the work 
contemplated in the Contract. 

Under the Contract, the Owner reserves the right to increase or decrease the approximate quantities 
for, or to omit entirely, any of the items as listed in the bid.  Only such quantities of the respective 
items of work actually performed and accepted will be paid for. An increase or decrease in the 
quantity for any item shall not be regarded as grounds for an increase or decrease in the bid prices. 

20. ITEMS NOT LISTED IN THE BID 

Appurtenant items of work shown on the Drawings or specified or required to complete the work 
but not listed separately under the list of items in the bid shall be included in the cost of payment 
under the various applicable bid items of work and no separate payment will be made for such 
items. It shall be the responsibility of the Contractor to verify any missing or incomplete items. 

21. EMPLOYMENT OF LABOR/PREVAILING WAGES 

The prevailing wage laws set forth in Part III of Chapter 557 of the general statutes apply to all 
contracts and subcontracts for work performed on this project. Failure to pay the prevailing rate 
of wages to any mechanic, laborer or worker employed upon this project or to make appropriate 
payments or contributions on behalf of such employees to any employee welfare fund is 
punishable under the provisions of subsection (b) of section 31-53 of the general statutes. 
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All Bidders are advised to inform themselves and to comply with the requirements of Federal, 
State and local laws governing the employment of labor. 

The Contractor shall provide certified payroll sheets to the owner which shall include all 
employees involved with the project for each payroll period during the course of the project. 

22. LAWS AND REGULATIONS 

The Bidder's attention is directed to the fact that all applicable federal and state laws and municipal 
ordinances for the construction, reconstruction, alteration, remodeling, repair or demolition of 
public works and the rules and regulations of all authorities having jurisdiction over construction 
of the project shall apply to the Contract throughout, and they will be seemed to be included in the 
Contract the same as though herein written out in full. 

23. PAYMENT FOR DRAWINGS AND SPECIFICATIONS 

See Advertisement for Bids, Section 00030. 

24. SEQUENCING OF WORK 

The contractor shall conform to the sequences of work as outlined in the Construction Drawings 
and Specifications as applicable.  Variations or modifications to the work sequences shall be 
submitted in writing to the Engineer prior to construction, for their approval.   

The contractor shall coordinate work with Norwich Public Utilities as outlined in the Construction 
Drawings and Specifications, where appropriate, or as required by the owner. 

All costs associated with sequencing of work and coordination shall be included in the bid prices 
for other items. 

25. TAXES 

The City of Norwich is considered exempt from the payment of Federal excise taxes, Connecticut 
Sales Taxes, etc. and such taxes shall be identified separately or excluded from the bid prices. A 
copy of the DRS Cert-141 “Contractor’s Exempt Purchase Certificate” has been included at the 
end of this section. 

26. NON-RESIDENT CONTRACTORS 

Connecticut General Statute §12-430(7) requires that: 

When a non-resident contractor enters into a contract they must post a 5% cash or guarantee bond 
for the total amount with the Commissioner of Revenue Services; or any person dealing with a 
non-resident contractor without first obtaining a certificate of compliance must deduct 5% from 
the amount payable to the non-resident contractor and submit it to the state. 

If the requirements are not met, the general contractor will be liable for all Connecticut taxes 
imposed. 
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All questions shall be directed to the State of Connecticut Department of Revenue Services 
Discovery Unit at 860-541-3280. 

27. SAFETY AND HEALTH REGULATIONS 
 
This Project is subject to all of the Safety and Health regulations (CFR 29, Part 1926 and all 
subsequent amendments) as promulgated by the U. S. Department of Labor on June 24, 1974 and 
CFR 29, Part 1910, General Industry Safety and Health regulations Identified as Applicable to 
Construction. 
 
The Successful Bidder shall comply with the Department of Labor Safety and Health 
Regulations for Construction promulgated under the Occupational Safety and Health Act of 1970 
(PL-91-596) and under Section 107 of the Contract Work Hours and safety Standards Act (PL- 
91-54). 
 
28. SIGNIFICANTLY IMPORTANT ARCHAELOGICAL RESOURCES 

 
For the Contractor’s information, there is no information suggesting that the Project site is of 
archeological significance. However, Connecticut CWF (Clean Water Fund) guidelines require 
text relating to archeology to be included in CWF-funded project documents.  
 
Should the Contractor or Engineer discover evidence of remains, such as stone masonry building 
foundations, bones or other items of archaeological significance, Contractor shall report these 
findings to 1. Owner, 2. Local Historical Society, 3. State Historic Preservation Office (860) 
256-2761, and 4. Resident Engineer or Inspector, and shall exercise the utmost care to ensure 
that these areas remain undisturbed. Contractor shall allow recovery of such finds by the 
authorities, shall not remove such artifacts under penalty of law, and shall prevent constriction or 
private vehicles from crossing over these areas. In addition, when directed by the Engineer, 
cover these areas with 1-ft common fill to the limits directed by the Engineer. Be advised that 
graves and any associated human remains are protected by Connecticut State law (C.G.S. Section 
10-388 and 10-390).  
 
Any possible human skeletal remains must be reported to the State Archaeologist (860) 
486-5248 and the State’s Chief Medical Examiner (860) 679-3980 immediately upon discovery. 
If the State Archaeologist is unavailable, please contact the State Historic Preservation Office at 
the number above for immediate assistance.” 

 
 

**END OF SECTION** 



CERT-141

General Purpose: Contractors for the repair, alteration, 
improvement, remodeling, or construction of real property use this 
certifi cate to purchase materials and supplies to be installed or placed 
in a project being performed under contract with an exempt entity. 
The materials and supplies, including tangible personal property 
that remains tangible personal property after its installation or 
placement, must remain in the project after its completion. If the 
tangible personal property is not used in the manner described above, 
a contractor who claimed an exemption owes use tax on the total 
price of the tangible personal property.

Contractor’s Exempt Purchase Certifi cate

Department of Revenue Services
State of Connecticut
25 Sigourney Street Ste 2
Hartford CT 06106-5032

(Rev. 03/09)

Wherever the term contractor is used in this certifi cate, it includes 
subcontractors of the contractor performing a contract with an 
exempt entity.

Exempt entity means any person entitled to make purchases of 
tangible personal property exempt from sales and use taxes under 
the statutory authority listed in the instructions.

Name of exempt entity Address CT Tax Registration Number Federal Employer ID Number
  (If none, explain.)

Address of project

Type of exempt entity (See instructions.)
  Connecticut state government: Enter the exemption number.  _________________________________  Connecticut municipality

  Charitable or religious organization: Enter the exemption number if any.  ______________________  Federal government

  Other (Explain.)  ____________________________________________________________________________________________________

Name of purchaser Address CT Tax Registration Number  Federal Employer ID Number
  (If none, explain.)

Name of seller Address CT Tax Registration Number Federal Employer ID Number 
  (If none, explain.)

Provide a written description of each item purchased. Attach additional sheets if necessary.

Check one box:  Blanket certifi cate  Certifi cate for one purchase only

Declaration by Purchaser: The item(s) described above are tangible personal property to be installed or placed in a project being performed 
under contract with the exempt entity identifi ed above and will remain in the project after its completion. I declare that the purchaser named 
above is a contractor under contract with the exempt entity or a subcontractor of the contractor. I acknowledge that the purchaser will be 
liable for Connecticut use tax, plus applicable penalty and interest as of the date of purchase, on the total purchase price of the property if 
any of the requirements for the exemption are not present or are not met.

I declare under penalty of law that I have examined this document (including any accompanying schedules and statements) and, to the best 
of my knowledge and belief, it is true, complete, and correct.  I understand the penalty for willfully delivering a false return or document 
to the Department of Revenue Services (DRS) is a fi ne of not more than $5,000 or imprisonment for not more than fi ve years, or both. 

 Name of purchaser

By:
 Authorized signature  Title  Date



CERT-141, Contractor’s Exempt Purchase Certifi cate (Rev. 03/09) Connecticut Department of Revenue Services

Statutory and Regulatory Authority
• Conn. Agencies Regs. §12-426-18;
• Conn. Gen. Stat. §12-412(1) and (2), the United States, 

the State of Connecticut, or any political subdivisions or 
agencies of the State of Connecticut; for example state 
or municipal schools, universities, police, municipal 
fi re departments, and state or municipal libraries. Only 
Connecticut state agencies have been issued an exemption 
number that can be entered on this form; 

• Conn. Gen. Stat. §12-412(5), nonprofi t charitable hospitals, 
nonprofi t nursing homes, nonprofi t rest homes and nonprofi t 
residential care homes; and an acute care, for-profi t hospital, 
in operation as of May 12, 2004;

• Conn. Gen. Stat. §12-412(8), Internal Revenue Code 
§501(c)(3) or (13) organizations exempt from federal 
income tax. Only charitable or religious organizations that 
applied to the Department of Revenue Services (DRS) prior 
to 7/1/95 were issued a Connecticut exemption permit 
number that can be entered on this form. Other charitable 
or religious organizations have not been issued a permit 
number and will leave that space blank;

• Conn. Gen. Stat. § 12-412(84), for purchases with regard 
to the Connecticut Technology Park;

• Conn. Gen. Stat. § 12-412(90), water companies;
• Conn. Gen. Stat. § 12-412(92), the Connecticut Resources 

Recovery Authority;
• Conn. Gen. Stat. § 12-412(93), tourism districts;
• Conn. Gen. Stat. § 12-412(95), solid waste-to-energy 

facilities; 
• Conn. Gen. Stat. §7-273mm, municipal or regional resource 

recovery authorities; and
• Conn. Gen. Stat. § 16-344, the Metropolitan Transportation 

Authority or subsidiary in connection with the New Haven 
commuter railroad service.

Instructions for the Purchaser: Use this certifi cate for 
purchases of tangible personal property to be installed or placed 
in a project being performed under a contract with an exempt 
entity that will remain in the project after its completion. To 
qualify for the exemption from sales and use taxes, you must 
present this certifi cate to the retailer at the time of the purchase 
of the qualifying tangible personal property. For at least six 
years from the date it is issued, keep a copy of this certifi cate 
and records that substantiate the information entered on this 
certifi cate including records to support the contractor’s use of 
this certifi cate and to show the disposition of all materials or 
supplies purchased.

If you are unable to designate the exact amount of materials or 
supplies to be installed or placed in a project being performed 
under contract with an exempt entity, you must estimate the 
amount of the purchases. You will be held strictly accountable 
for any use tax due the state on the purchases in the event of any 
use other than the permanent installation or placement of the 
purchases in the exempt project identifi ed in this certifi cate. 

Contractors are the consumers of all the tools, supplies, and 
equipment used in fulfi lling a construction contract that are 
not installed or placed in the exempt job even if they are used 
up during the job.

Instructions for the Seller: Acceptance of this certifi cate, 
when properly completed, relieves the seller from the burden 
of proving that tangible personal property is not subject to 
sales and use taxes when the tangible personal property will be 
installed or placed in a project being performed under a contract 
with an exempt entity and will remain in the project after its 
completion. The certifi cate is valid only if taken in good faith 
from a contractor under contract with an exempt entity. The 
good faith of the seller will be questioned if the seller knows 
of, or should know of, facts that suggest the contractor does 
not intend to install or place the property in a project being 
performed under contract with an exempt entity.

Keep this certifi cate and bills or invoices to the purchaser for at 
least six years from the date of purchase. The bills, invoices, or 
records covering the purchase made under this certifi cate must 
be marked to indicate an exempt purchase was made. The words 
“Exempt under CERT-141” satisfy the requirement.

This certifi cate may be used for individual purchases, in which 
case the box marked “Certifi cate for One Purchase Only” must 
be checked. This certifi cate may also be used for a continuing 
line of exempt purchases for the project identifi ed in this 
certifi cate, in which case the box marked “Blanket Certifi cate” 
must be checked. A blanket certifi cate remains in effect for 
three years unless the purchaser revokes it in writing before 
the period expires.

For More Information: Call Taxpayer Services at 
1-800-382-9463 (Connecticut calls outside the Greater Hartford 
calling area only) or 860-297-5962 (from anywhere). TTY, 
TDD, and Text Telephone users only may transmit inquiries 
anytime by calling 860-297-4911. Visit the DRS website 
at www.ct.gov/DRS to preview and download forms and 
publications. 
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SECTION 00410 - BID PROPOSAL 

NORWICH PUBLIC UTILITIES 
NORWICH, CONNECTICUT 

MOHEGAN PARK TANK 
REPLACEMENT 

 
TO:   City of Norwich  FROM:  

Department of Public Utilities   

City Hall   

Norwich, Connecticut 06360   

The undersigned, having familiarized (himself, itself, themselves) with the existing conditions on 
the Project Site affecting the cost of the work, and with the Contract Document for the MOHEGAN 
PARK TANK REPLACEMENT and hereby proposes to furnish all supervision, technical 
personnel, labor, materials, equipment, tools, appurtenances, services, materials not supplied by 
the Owner, and anything else necessary, including utility and transportation services required to 
perform and complete this Contract, all in accordance with the Contract Documents, the City of 
Norwich Department of Public Utilities (NPU) Regulations, and all applicable Federal, State, and 
Local codes and Standards as amended, within the time set forth below, and at the lump sum and 
unit prices stated below. 
 
The 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 fully complete the project within 270 
consecutive calendar days of the date in the "Notice to Proceed". The Bidder further agrees to pay as 
liquidated damages the sum of $1,000 for each consecutive calendar day thereafter during which the 
work has not been fully completed, as provided in the Liquidated Damages paragraph of the 
GENERAL CONDITIONS of these specifications. 
 
The Bidder acknowledges the receipt of the following Addenda; 

Addendum No.  , dated   

Addendum No.  , dated   

Addendum No.  , dated   

 
The Bidder agrees to perform the work described in the specifications and shown for the lump sum 
or unit prices included in the following Bid Schedule. 
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BASE BID SCHEDULE – MOHEGAN PARK TANK REPLACEMENT  
 

 BRIEF DESCRIPTION OF WORK     

ITEM UNIT OR LUMP SUM PRICE BID  ESTIMATED TOTAL PRICE BID  

NO. IN BOTH WORDS AND FIGURES QUANTITY* (IN FIGURES)  

    
1 New 2.5 MG Pre-cast, Pre-Stressed  Lump Sum $  

 Concrete Water Storage Tank, Site 
Work, Piping and Appurtenances, 
except as noted below; lump sum 

  

 
 

  

 
 

  

 
($                                                              ) 

  

    
2 Demolition of Existing 5.0 MG Steel Lump Sum $ 

 Water Storage Tank and Appurtenances; 
lump sum 

  

 
 

  

 
 

  

 
($                                                              ) 

  

    
3 Rock Excavation and Disposal, per  X 350 tons $ 

 cubic yard   
    
 

 
  

 
 

  

  
($                                                            ) 

  

 

Base Bid Schedule Total (Items 1 through 3 inclusive): _______________________________  

_________________Dollars and ____________cents 

($__________________________________). 

 
For Alternate No. 1, which substitutes the installation of solenoid shutoff valves for the existing 
pressure reducing valves located at the Bentley Brook PRV station with the installation of new 
pressure reducing valves and appurtenances,  
 
Add $                     ; Subtract $     . 
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Total Schedule w/ Alternate No. 1: __________________________________________________  

_________________Dollars and ____________cents  

($__________________________________). 

All entries shall be made clearly in ink or typewritten.  Amounts are to be shown in both words and 
figures.  In case of discrepancy, the amount shown in words shall govern. 
 
The above lump sum, unit prices and alternates for the Base Bid Schedule shall include all labor, 
materials, bailing, shoring, removal, overhead, profit, insurance, engineering costs, etc., to cover the 
finished work of the several kinds called for. 
 
This contract will be awarded to the lowest responsible and qualified Bidder either based on 

the total of the Base Bid or the total of the Base Bid and Alternate No. 1. 

The undersigned has checked carefully all the above figures and understands that the OWNER 
will not be responsible for any errors or omissions on the part of the undersigned in making up this 
bid. 

Enclosed is the Bidder’s Bond, Certified Check or Cashier’s Check, payable to the Owner, in the 
amount of five (5%) of the total bid including all alternates.  

Bidder understands that the Owner reserves the right to reject any or all bids and to waive any 
informality in the bidding. 

The bidder agrees that this bid shall be good and may not be withdrawn for a period of 150 calendar 
days after the scheduled closing time for receiving bids. 

Respectfully submitted: 

By  _________________________________ 
                                  (Title) 

____________________________________ 
                      (Business Address) 

____________________________________ 
                     (Telephone Number) 

(SEAL - if bid is by a corporation) ____________________________________ 
                    (Email / Fax Number) 



Norwich Public Utilities 
Mohegan Park Tank Replacement 00410 - 4 September 2016 
    

BID BOND 

KNOW ALL MEN BY THESE PRESENTS, that we the undersigned,      

     , as PRINCIPAL, and        

as SURETY are held and firmly bound unto the City of Norwich hereinafter called the "OWNER", 
in the penal sum of Five Percent of Total Bid Dollars including all alternates as estimated in 

Information For Bidders, ($5% of Total Bid) 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, 
successors, and assigns, jointly and severally, firmly by these Presents. 

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal has submitted 
the Accompanying Bid, dated      , 20  , for  

MOHEGAN PARK TANK REPLACEMENT 

NOW, THEREFORE, if the Principal shall not withdraw said Bid within the period specified 
therein after the opening of the same, or, if no period be specified, within one hundred and twenty 
(120) days after the said opening, and shall within the period specified therefore, or if no period 
be specified, within ten (10) days after the prescribed forms are presented to him for signature, 
enter into a written Contract with the Owner in accordance with the Bid, as accepted, and give 
bond with good and sufficient surety or sureties, as may be required, for the faithful performance 
and proper fulfillment of such Contract; or in the event of the withdrawal of said Bid within the 
period specified, or the failure to enter into such Contract and give such bond within the time 
specified, the Principal shall pay the Owner the difference between the amount specified in said 
Bid and the Amount for which the Owner may procure the required work or supplies or both, if 
the latter be in excess of the former, then the above obligation shall be void and of no effect, 
otherwise to remain in full force and virtue. 
 



Norwich Public Utilities 
Mohegan Park Tank Replacement 00410 - 5 September 2016 
    

IN WITNESS WHEREOF, the above-bounded parties have executed this instrument under their  

several seals this    day of    , 20___, the name and corporate seal 
of each corporate party being hereto affixed and these presents duly signed by its undersigned 
representative, pursuant to authority of its governing body. In presence of: 

(Individual Principal) (SEAL) 

______________________________ 
(Business Address) 

(Partnership) (SEAL) 

______________________________ 
(Business Address) 

Attest: By: ___________________________ 

______________________________ 
(Corporate Principal) 

______________________________ 
(Business Address) 

By: ______________________ Affix Corporate Seal 
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Attest: ______________________________ 
(Corporate Surety) 

______________________________ 
(Business Address) 

By: ______________________ Affix Corporate Seal 

Countersigned 

by  ___________________________ 

Attorney-in-Fact, State of   

(Power-of-Attorney for person signing for surety company must be attached to bond.) 
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NON-COLLUSION AFFIDAVIT OF BIDDER 

State of  ) 
 ) ss. 

County of      ) 

          , being first duly 
sworn, deposes and says that: 

(1)  He is (owner, partner, officer, representative or agent) of  _________________________ ,  
the Bidder that has submitted the attached bid; 

(2) He is fully informed respecting the preparation and contents of the attached Bid and of all 
pertinent circumstances respecting such Bid; 

(3)  Such Bid is genuine and is not a collusive or sham Bid; 

(4)  Neither the said Bidder nor any of its officers, partners, owners, agents, representatives, 
employees or parties in interest, including this affiant, has in any way colluded, conspired, 
connived or agreed, directly or indirectly with any other Bidder, firm or person to submit 
a collusive or sham Bid in connection with the Contract for which the attached Bid has 
been submitted or to refrain from Bidding in connection with such Contract, or has in any 
manner, directly or indirectly, sought by agreement or collusion or communication or 
conference with any other Bidder, firm or person to fix the price or prices in the attached 
Bid or of any other Bidder, or to fix any overhead, profit or cost element of the Bid price 
or the Bid price of any other Bidder or to secure through any collusion, conspiracy, 
connivance or unlawful agreement any advantage against the Owner or any person 
interested in the proposed Contract; and 

(5)  The price or prices quoted in the attached Bid are fair and proper and are not tainted by any 
collusion, conspiracy, connivance or unlawful agreement on the part of the Bidder or any 
of its agents, representatives, owners, employees, or parties in interest, including this 
affiant. 

 (Signed)  __________________________________ 

 _________________________________ 
                             (Title) 

Subscribed and sworn to before me 

this    day of     20  . 

         

         
    (Title) 

My Commission expires     , 20     . 
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CERTIFICATION OF BIDDER REGARDING 
 EQUAL EMPLOYMENT OPPORTUNITY 

INSTRUCTIONS 
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CERTIFICATION BY SUBCONTRCTOR REGARDING 

 EQUAL EMPLOYMENT OPPORTUNITY 

INSTRUCTIONS 

 

 

 

 



Norwich Public Utilities 
Mohegan Park Tank Replacement 00410 - 10 September 2016 
    

STATEMENT OF BIDDER'S QUALIFICATIONS 

All questions must be answered and the data given must be clear and comprehensive. This 
statement must be notarized. If necessary, questions may be answered on separate attached sheets. 
The Bidder may submit any additional information he desires. 

1.  Name of Bidder: 

2.  Permanent main office address: 

3.  When organized: 

4.  If a corporation, where incorporated: 

5.  How many years have you been engaged in the contracting business under your present firm 
or trade name? 

6.  General character of work performed by your company: 

7.  Have you ever failed to complete any work awarded to you? If so, where and why? 

8.  Have you ever defaulted on a contract? If so, where and why? 

9.  List projects similar to this that your organization completed within the last 5 years?  The 
contractor shall attach a summary of such work that identifies: 

• Name of Owner 

• Date of Work 

• Contract Amount 

• Brief Description of Work 
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10.  Experience in construction work similar in importance to this project. 

11.  Background and experience of the principal members of your organization including the 
officers. 

12.  Will you, upon request, fill out a confidential detailed financial statement and furnish any 
other information that may be required by the OWNER? 

13.  The undersigned hereby authorizes and requests any person, firm, or corporation to furnish 
any information requested by the Owner or representative in verification of the recitals 
comprising this Statement of Bidder's Qualifications. 

 
 
Dated at      this    day of    , 20 ____. 
 
            

       (Name of Bidder) 
 
 By         
 
 Title         
 
 State of  ) 
  ) ss. 
 County of  ) 
 
       being duly sworn deposes and says that he is   
      of          
   (name of organization) 
and that the answers to the foregoing questions and all statements therein contained are true and 
correct. 
 
 Subscribed and sworn to before me this          day of    , 20  . 
  
            
             Notary Public 
 
 My Commission expires     20  . 
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PROPOSED SUBCONTRACTORS 
 
THE BIDDER SHALL STATE THE NAMES OF ALL THE SUBCONTRACTORS THAT HE 
PROPOSES TO USE.  ATTACH ADDITIONAL SHEETS IF NEEDED. 

 
 
If none, write "None"           
 
 
*Description of Work           
 
  Proposed Subcontractor, Name         
 
  Address            
 
 
*Description of Work           
 
  Proposed Subcontractor, Name         
 
  Address            
 
 
*Description of Work           
 
  Proposed Subcontractor, Name         
 
  Address            
 
*Insert description of work and subcontractors' names as may be required. 
 
This is to certify that all names of the above-mentioned subcontractors are submitted with full 
knowledge and consent of the respective parties. 
 
The Bidder warrants that none of the proposed subcontractors have any conflict of interest as 
respects this contract. 
 
      Bidder        
        (Fill in Name) 
       By        
         (Signature and Title) 
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PROPOSED SUPPLIERS 
 
THE BIDDER SHALL STATE THE NAMES OF PROPOSED MATERIAL SUPPLIERS FOR 
THE PROJECT.  ATTACH ADDITIONAL SHEETS IF NEEDED. 

 
 
If none, write "None"           
 
 
*Description of Material           
 
  Proposed Supplier, Name         
 
  Address            
 
 
*Description of Material           
 
  Proposed Supplier, Name         
 
  Address            
 
 
*Description of Material           
 
  Proposed Supplier, Name         
 
  Address            
 
*Insert description of work and suppliers names as may be required. 
 
This is to certify that all names of the above-mentioned suppliers are submitted with full 
knowledge and consent of the respective parties. 
 
The Bidder warrants that none of the proposed suppliers have any conflict of interest as respects 
this contract. 
 
      Bidder        
              (Fill in Name) 
       By        
         (Signature and Title) 
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CERTIFICATE AS TO CORPORATE PRINCIPAL 
 
 
I,         , certify that I am the 

Secretary of the corporation named as Principal in the within bond; that     

     , who signed the said bond on behalf of the Principal was 

then       of said corporation; that I know his signature, and 

his signature thereto is genuine; and that said bond was his duly signed, sealed, and attested to for 

and in behalf of said corporation by authority of this governing body. 

 
         (Corporate Seal) 
       
 
 
 
 
              
      
 
     Title:            

 
 

**END OF SECTION** 
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Disadvantage Business Enterprise (DBE) 

Subcontractor Verification Form 
 
Prime Contractor Company Name: ________________________________________________________ 

Contract Name/Number: ________________________________________________________________ 

Contract Award Amount: $______________________ 

Note to prime contractor: You are required to complete this form listing each DBE (MBE or WBE) 
subcontractor to be employed in work eligible for the Drinking Water State Revolving Fund within the table 
below. Please submit an original of this completed form, along with each subcontractor's current, valid 
DBE certificate, to the municipality within 14 days of bid opening. In the event that this form is not 
submitted with the bid application, the bid could be rendered nonresponsive and rejected. 
Subcontractor 

Name 
Address/Phone/E-mail Name of Contact Dollar 

Amount* 
(25% for 

Suppliers) 

MBE % 
of 

Contract

WBE % 
of 

Contract 

      

      

      

      

      

      

      

      

      

      

      

      

      

Totals:      
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*Supplier is defined as follows: A supplier is a business which acts as a distributor of materials or 
equipment and which provides a commercially useful function when such activity is traditional in the 
industry manufacturing the material or equipment supplied. Suppliers will receive 25% credit for 
providing supplies and receive 100% for manufacturing or fabrication of supply items. Haulers will 
receive 100% credit if they provide the material that is hauled. Commercially useful function will 
normally include: 
 

1. Providing Technical Assistance to the purchaser prior to the purchase, during installation and 
after the supplies or equipment are placed in service; 

2. Manufacturing or being first tier below manufacturer of the supplies or equipment supplied; 
3. Providing Functions other than just accepting and referring request for supplies or equipment to 

another party for direct shipment to a contractor. 
 

The completion and submission of this form does not constitute a contractual agreement between the general 
contractor and the named subcontractor, but is solely for documenting proposed compliance with DBE 
participation under the Department of Public Health’s (DPH) Drinking Water State Revolving  
Fund (DWSRF). Should another subcontractor be substituted in place of the firm named above, both the 
municipality and the DPH (Drinking Water Section – DWSRF Unit, 410 Capitol Ave, MS#51WAT, PO Box 
340308, Hartford, CT 06134-0308) should be notified in writing within three (3) business days of the 
change, and a copy of this form must be completed for the replacement subcontractor. The DBE percentages 
shall be maintained or exceeded in the event of one subcontractor being substituted for another. 
 
 
 
 
Prime Contractor Authorized Signature: _________________________________ Date: _____________ 
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SECTION 00500 - AGREEMENT AND BONDS 

MOHEGAN PARK WATER STORAGE  

TANK REPLACEMENT 

AGREEMENT 

THIS AGREEMENT made and entered into on the  ______ day of  ______________________ .  

BY AND BETWEEN  

Contractor,  __________________________ Party of the First Part, and NORWICH PUBLIC 
UTILITIES Party of the Second Part, hereinafter referred to as NPU. 

** WITNESSETH **  

The Contractor, in consideration of the sum to be paid him by the NPU and of the covenants and 
agreements herein contained, hereby agrees at its own proper cost and expense to do all the work 
and furnish all materials, tools, labor, and all appliances, machinery, and appurtenances for the 
project to the extent of the Proposal made by the Contractor, dated  

the  _________day of  ____________, all in full compliance with the Contract Documents referred 
to herein.  

The Contract Documents shall include but not be limited to the Bidding Requirements, signed 
copy of the Proposal, Contract Forms (including any Amendments), Request for Proposal, the 
General Conditions, Supplemental Conditions, if any, Bonds, Technical Specifications, Maps, 
Plans and Drawings, and any other printed or written explanatory matter thereof, including any 
and all addenda, as prepared by NPU, all of which are made a part of this Contract as if fully and 
completely set forth herein. All of the aforesaid documents are collectively referred to as "Contract 
Documents".  

This contract is being funded in part by a loan from the State of Connecticut Drinking Water 
State Revolving Fund. The Contractor shall meet all applicable State requirements and contract 
conditions.      
 
The Contractor agrees to commence the work to be performed under this agreement on a date to 
be specified in a written notice by the NPU, and shall be fully completed within 270 calendar days. 
 
Contractor shall submit Applications for Payment in accordance with Article 14 of the General 
Conditions. Owner shall make progress payments on account of the Contract Price on the basis of 
processed Applications for Payment monthly during construction.  All progress payments will be 
measured by the schedule of values established in paragraph 2.07.A of the General Conditions. 
Owner shall retain from progress payments 5 percent of the value of Work completed. 
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In the event the Contractor fails to complete the work within the time limit or extended time limit 
agreed upon, as more particularly set forth in the Contract Documents, liquidated damages shall 
be paid to NPU in the amount of $1,000.00 per calendar day.  
 
Upon submission by the Contractor of evidence satisfactory to NPU that all payrolls, materials, 
bills and other costs incurred by the Contractor in connection with the completion of the work have 
been paid in full, a final settlement of the account of the Contract shall be made within sixty (60) 
days of the completion of all work covered by the Contract and the acceptance of such work by 
the NPU, except in no event shall final payment be made until 30 days has lapsed since the final 
Notice of Publication of Completion has been made.  

It is mutually agreed between the parties that at any time after the execution of this Agreement and 
the Performance and Payment Bonds attached, NPU shall deem the sureties upon such bonds to 
be unsatisfactory; or if, for any reasons such bond ceases to be adequate to cover the performance 
of the work, the Contractor shall, at its expense, within five (5) days after the receipt of notice from 
NPU to do so, furnish additional bond or bonds, in such form and amount and with such surety or 
sureties as will be satisfactory to NPU. In such event, no further payment to the CONTRACTOR 
shall be deemed to be due under the Contract until such new or additional security for the faithful 
performance of the work shall be furnished in manner and form satisfactory to NPU.  

The said Contractor further agrees to indemnify, hold harmless, and defend NPU, members of the 
NPU Utility Board, or their representatives, employees, agents or servants from and against any 
and all liability for loss, damages, attorney fees, and expenses which NPU, members of the NPU 
Utility Board, or their representatives, employees, agents or servants, may suffer or be held liable 
by reason of injury or damage to any person or property arising out of or in any manner connected 
with the operations to be performed under this Contract whether or not due in whole or in part to 
any act, omission, or negligence of  NPU, the members of the NPU Utility Board, or to any of their 
representatives, employees, agents or servants.  

The Contractor must file with NPU evidence of adequate insurance for damages to persons and 
property which may arise out of performance of this Contract, and which is set forth in the Contract 
Documents and attachments hereto.  

Work performed by an outside contractor shall be under the supervision of NPU Personnel. 
Questions regarding the Scope of Work or modifications to the Scope of Work are to be submitted 
in writing to NPU. Questions are to be resolved in writing by the authorized Contractor 
representative and an NPU designee.  

NPU reserves the right to consider each request for changes to the Scope of Work and determine 
the impact on the overall project. A written acknowledgement of the acceptance or non-acceptance 
of the change will be made within a reasonable time frame, not to exceed 24 hours of receipt of 
the request.  

This Contract is to be governed by the laws of the State of Connecticut. 

NPU and Contractor each is hereby bound and the partners, successors, executors, administrators 
and legal representatives of NPU and Contractor (and to the extent permitted below the assigns of 
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NPU and Contractor) are hereby bound to the other party to this Contract and to the partners, 
successors, executors, administrators and legal representatives (and said assigns) of such other 
party, in respect of all covenants, agreements, and obligations of this Contract. 

Neither NPU nor Contractor may assign, sublet, or transfer any rights under or interest (including, 
but without limitation, moneys that are due or may become due) in this Contract without the written 
consent of the other, except to the extent that any assignment, subletting, or transfer is mandated 
or restricted by law.  Unless specifically stated to the contrary in any written consent to an 
assignment, no assignment will release or discharge the assignor from any duty or responsibility 
under this Contract. 
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IN WITNESS WHEREOF, the parties hereto have executed this Contract on the day and date first 
written above in six (6) consecutive counterparts, each of which shall, without proof or accounting 
for the other counterparts, be deemed as the original Contract.  

Owner:  NORWICH PUBLIC UTILITIES  
 
By: Christopher LaRose 
 
Title:  Assistant General Manager 
 
Attest: ____________________________________  
 
 
Contractor:  
 
By: ________________________ 
 
Title:  ________________________ 
 
Attest: ____________________________________  
 
 
Note: If CONTRACTOR is a corporation, an affidavit giving the principal the right to sign the 
Agreement must accompany the executed Agreement. 
 
This is to certify that the OWNER has an appropriation which is adequate to cover the cost of 
this Contract. 
 
By: ______________________________________  
 
_________________________________________ 
(Name)  
 
________________________________________ 
(Title) 
 
Date:_______________________________ 
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PAYMENT 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 of        of  
           (Owner) 
       
     , hereinafter called "Owner", in the penal sum of 
          (City and State) 
 
           Dollars 
 
($     ) in lawful money of the United States, for the payment made, we 
bind ourselves, and successors, jointly presents of which sum well and truly to be our heirs, 
executors, administrators 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    , 20_, which 
contract is hereby incorporated by reference and made a part hereof for the construction of: 
 
             
 
             
 
 The Surety expressly acknowledges and agrees that the Contract incorporates by reference 
certain additional documentation therein described, all of which is an integral part of the Contract 
whether or not the same are attached to this Bond.  Complete copies of the Contract and all 
attachments are on file with the Owner and are available for inspection. 
 

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 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. 
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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 of 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 of 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, this instrument is executed in six (6) counterparts, each one of 
which shall be deemed an original this   day of   , 20   . 
 
 ATTEST:            
        Principal 
       By            (s) 
 (Principal) Secretary 
 (SEAL) 
              
      (Address-Zip Code) 
    
          Witness as to Principal 
 
   
 (Address-Zip Code)          
         Surety 
 
ATTEST: 
 
       By       
 (Surety) Secretary          Attorney-in-Fact 
(SEAL) 
 
   
            Witness as to Surety 
         
      (Address-Zip Code) 
    
 (Address-Zip Code) 
 
NOTE: Date of Bond must not be prior to date of Contract. If Contractor is Partnership, all partners 
should execute bond. 
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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 of        of  
              (Owner) 
       
     , hereinafter called "Owner", in the penal sum of 
          (City and State) 
 
           Dollars 
 
($     ) in lawful money of the United States, for the payment made, we 
bind ourselves, and successors, jointly presents of which sum well and truly to be our heirs, 
executors, administrators 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    , 20_, a copy 
of which is hereto attached and made a part hereof for the construction of: 
 
             
 
             
 
 The Surety expressly acknowledges and agrees that the Contract incorporates by reference 
certain additional documentation therein described, all of which is an integral part of the Contract 
whether or not the same are attached to this Bond.  Complete copies of the Contract and all 
attachments are on file with the Owner and are available for inspection. 
 

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 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. 
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 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 of 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 of 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, this instrument is executed in six (6) counterparts, each one of 
which shall be deemed an original, this   day of   , 20   . 
 
 ATTEST:            
        Principal 
       By            (s) 
 (Principal) Secretary 
 (SEAL) 
              
      (Address-Zip Code) 
    
          Witness as to Principal 
 
   
 (Address-Zip Code)          
         Surety 
 
ATTEST: 
 
       By       
 (Surety) Secretary          Attorney-in-Fact 
(SEAL) 
 
   
            Witness as to Surety 
         
      (Address-Zip Code) 
    
 (Address-Zip Code) 
 
NOTE: Date of Bond must not be prior to date of Contract. If Contractor is Partnership, all partners 

should execute bond. 
 

**END OF SECTION** 
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GENERAL CONDITIONS 
 
ARTICLE 1 - DEFINITIONS AND TERMINOLOGY 
 

 
1.01 Defined Terms 
 
 A. Wherever used in the Bidding Requirements 
or Contract Documents and printed with initial capital 
letters, the terms listed below will have the meanings 
indicated which are applicable to both the singular and 
plural thereof. In addition to terms specifically defined, 
terms with initial capital letters in the Contract 
Documents include references to identified articles and 
paragraphs, and the titles of other documents or forms. 
 
 1. Addenda--Written or graphic instruments 
issued prior to the opening of Bids which clarify, correct, 
or change the Bidding Requirements or the proposed 
Contract Documents. 
 
 2. Agreement--The written instrument 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 Contractor during the 
course of the Work in requesting progress or final 
payments and which is to be accompanied 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 Administration. 
 
 5. Bid--The offer or proposal of a Bidder 
submitted on the prescribed form setting forth the prices 
for the Work to be performed. 
 
 6. Bidder--The individual or entity who submits 
a Bid directly to Owner. 
 
 7. Bidding Documents--The Bidding 
Requirements and the proposed Contract Documents 
(including all Addenda).  
 
 8. Bidding Requirements--The Advertisement or 
Invitation to Bid, Instructions to Bidders, bid security of 
acceptable form, if any, and the Bid Form with any 
supplements. 
 

 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-- Those items so 
designated in the Agreement. Only printed or hard copies 
of the items listed in the Agreement are Contract 
Documents. Approved Shop Drawings, other Contractor’s 
submittals, and the reports and drawings of subsurface 
and physical conditions 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 Milestones, if 
any, (ii) achieve Substantial Completion; and (iii) com-
plete 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. 
 
 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. 
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 20. 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. 
 
 21. General Requirements--Sections of Division 
1 of the Specifications. The General Requirements pertain 
to all sections of the Specifications. 
 
 22. Hazardous Environmental Condition--The 
presence at the Site of Asbestos, PCBs, Petroleum, 
Hazardous Waste, or Radioactive Material in such 
quantities or circumstances that may present a substantial 
danger to persons or property exposed thereto in 
connection with the Work. 
 
 23. 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. 
 
 24. Laws and Regulations; Laws or Regulations-

-Any and all applicable laws, rules, regulations, ordinanc-
es, codes, and orders of any and all governmental bodies, 
agencies, authorities, and courts having jurisdiction. 
 
 25. Liens--Charges, security interests, or 
encumbrances upon Project funds, real property, or 
personal property. 
 
 26. Milestone--A principal event specified in the 
Contract Documents relating to an intermediate comple-
tion date or time prior to Substantial Completion of all the 
Work. 
 
 27. Notice of Award--The written notice by 
Owner to the Successful Bidder stating that upon timely 
compliance by the Successful Bidder with the conditions 
precedent listed therein, Owner will sign and deliver the 
Agreement. 
 
 28. Notice to Proceed--A written notice given by 
Owner to Contractor fixing the date on which the Con-
tract Times will commence to run and on which 
Contractor shall start to perform the Work under the 
Contract Documents. 
 
 29. Owner--The individual or entity with whom 
Contractor has entered into the Agreement and for whom 
the Work is to be performed. 
 
 30. PCBs--Polychlorinated biphenyls. 
 
 31. 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. 
 

 32. Progress Schedule--A schedule, prepared and 
maintained by Contractor, describing the sequence and 
duration of the activities comprising the Contractor’s plan 
to accomplish the Work within the Contract Times. 
 
 33. Project--The total construction of which the 
Work to be performed under the Contract Documents may 
be the whole, or a part. 
 
 34. 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. 
 
 35. 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. 
 
 36. Related Entity -- An officer, director, partner, 
employee, agent, consultant, or subcontractor. 
 
 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. Schedule of Submittals--A schedule, prepared 
and maintained by Contractor, of required submittals and 
the time requirements to support scheduled performance 
of related construction activities. 
 
 40. Schedule of Values--A schedule, prepared 
and maintained by Contractor, allocating portions of the 
Contract Price to various portions of the Work and used 
as the basis for reviewing Contractor’s Applications for 
Payment. 
  
 41. Shop Drawings--All drawings, diagrams, 
illustrations, 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. 
 
 42. 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 designated for the use of 
Contractor. 
 
 43. Specifications--That part of the Contract 
Documents consisting of written requirements for 
materials, equipment, systems, standards and 
workmanship as applied to the Work, and certain 
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administrative requirements and procedural matters 
applicable thereto. 
 
 44. 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. 
 
 45. 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. 
 
 46. Successful Bidder--The Bidder submitting a 
responsive Bid to whom Owner makes an award. 
 
 47. Supplementary Conditions--That part of the 
Contract Documents which amends or supplements these 
General Conditions. 
 
 48. 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. 
 
 49. 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.  
 
 50. Unit Price Work--Work to be paid for on the 
basis of unit prices. 
 
 51. Work--The entire construction or the various 
separately identifiable parts thereof required 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 furnishing, installing, and incorporating 
all materials and equipment into such construction, all as 
required by the Contract Documents. 
 
 52. 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 emergencies. A Work Change Directive 
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. 
 
1.02 Terminology 
 
 A. The following words or terms are not defined 
but, when used in the Bidding Requirements or Contract 
Documents, have the following meaning. 
 
 B. Intent of Certain Terms or Adjectives 
 
 1. The Contract Documents include the terms “as 
allowed,” “as approved,” “as ordered”, “as directed” or 
terms of like effect or import to authorize an exercise of 
professional judgment by Engineer. In addition, 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 exercise 
of professional judgment, action or determination will be 
solely to evaluate, in general, the Work for compliance 
with the requirements 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 is not intended to and shall not be 
effective to assign to Engineer 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 9.09 or any other provision of 
the Contract Documents. 
 
 C. Day 
 
 1. The word “day” means a calendar day 
of 24 hours measured from midnight to the next midnight. 
 
 D. Defective 
 
 1. The word “defective,” when modifying the 
word “Work,” refers to Work that is unsatisfactory, 
faulty, or deficient in that it:  
 

a. does not conform to the Contract Documents, 
or 
 
b. does not meet the requirements of any 
applicable inspection, reference standard, test, or 
approval referred to in the Contract Documents, 
or  
 
c. 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). 
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 E. 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. 
 
 F. 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 and Evidence of Insurance 
 
 A. When Contractor delivers the executed 
counterparts of the Agreement to Owner, Contractor shall 
also deliver to Owner such bonds as Contractor may be 
required to furnish. 
 
 B. 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. 
 
2.02 Copies of Documents 
 
 A. Owner shall furnish to Contractor up to ten 
printed or hard copies of the Drawings and Project 
Manual. 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 Proceed may be given 
at any time within 30 days after the Effective Date of the 
Agreement. In no event will the Contract Times com-
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. 
 
2.05 Before Starting Construction 
 
 A. Preliminary Schedules: Within 10 days after 
the Effective Date of the Agreement (unless otherwise 
specified in the General Requirements), Contractor shall 
submit to Engineer for timely review: 
 
 1. a preliminary Progress Schedule; indicating 
the times (numbers of days or dates) for starting and 
completing the various stages of the Work, including any 
Milestones specified in the Contract Documents; 
 
 2. a preliminary Schedule of Submittals; 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 subdi-
vides 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. 
 
2.06 Preconstruction Conference 
 
 A. Before any Work at the Site is started, a 
conference attended by Owner, Contractor, Engineer, 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 Paragraph 2.05.A, 
procedures for handling Shop Drawings and other 
submittals, processing Applications for Payment, and 
maintaining required records. 
 
2.07 Initial Acceptance of Schedules 
 
 A. At least 10 days before submission of the first 
Application for Payment a conference attended by 
Contractor, Engineer, and others as appropriate will be 
held to review for acceptability to Engineer as provided 
below the schedules submitted in accordance with 
Paragraph 2.05.A. Contractor shall have an additional 10 
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. 
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 1. The Progress Schedule will be acceptable to 
Engineer if it provides an orderly progression of the Work 
to completion within 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 responsibility therefor. 
 
 2. Contractor’s Schedule of 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. 
 
 
ARTICLE 3 - CONTRACT DOCUMENTS: INTENT, 
AMENDING, REUSE 
 

 
3.01 Intent 
 
 A. The Contract Documents are complementary; 
what is required by one is as binding as if required by all.  
 
 B. It is the intent of the Contract Documents to 
describe a functionally complete Project (or part thereof) 
to be constructed in accordance with the Contract Docu-
ments. Any labor, documentation, services, materials, or 
equipment 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, organization, 
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 duties or 

responsibilities of Owner, Contractor, or Engineer, or any 
of their subcontractors, consultants, agents, or employees 
from those set forth in the Contract Documents. No such 
provision or instruction shall be effective to assign to 
Owner, or Engineer, or any of, their Related Entities, any 
duty or authority to supervise or direct the performance of 
the Work or any duty or authority to undertake respon-
sibility inconsistent with the provisions of the Contract 
Documents. 
 
3.03 Reporting and Resolving Discrepancies 
 
 A. Reporting Discrepancies 
 

 1. Contractor’s Review of Contract Documents 

Before Starting Work: 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 measurements. 
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. 
 
 2. Contractor’s Review of Contract Documents 

During Performance of Work: If, during the performance 
of the Work, Contractor discovers any conflict, error, 
ambiguity, 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 promptly report it to Engineer in writing. Contractor 
shall not proceed with the Work affected thereby (except 
in an emergency as required by Paragraph 6.16.A) until 
an amendment or supplement to the Contract Documents 
has been issued by one of the methods indicated in 
Paragraph 3.04. 
 
 3. Contractor shall not be  liable to Owner or 
Engineer for failure to report any conflict, error, ambigu-
ity, or discrepancy in the Contract Documents unless 
Contractor 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 Contract 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 
 
b. the provisions of any Laws or Regulations 
applicable to the performance of the Work 
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(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 by either a 
Change Order or a Work Change Directive. 
 
 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: 
 
 1. A Field Order;  
 
 2. Engineer’s approval of a Shop Drawing or 
Sample; (Subject to the provisions of Paragraph 
6.17.D.3); or  
 
 3. 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 all 
of the Work under a direct or indirect contract with 
Contractor, shall not:  
 
 1. 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 consultants, 
including electronic media editions; or  
 
 2. reuse 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 Engineer.  
 
 B. The prohibition of this Paragraph 3.05 will 
survive final payment, or termination of the Contract. 
Nothing herein shall preclude Contractor from retaining 
copies of the Contract Documents for record purposes. 
 
3.06 Electronic Data 
 
 A. Copies of data furnished by Owner or 
Engineer to Contractor or Contractor to Owner or 
Engineer that may be relied upon are limited to the 
printed copies (also known as hard copies). Files in 
electronic media format of text, data, graphics, or other 
types are furnished only for the convenience of the 
receiving party. Any conclusion or information obtained 
or derived from such electronic files will be at the user’s 

sole risk. If there is a discrepancy between the electronic 
files and the hard copies, the hard copies govern. 
 
 B. Because data stored in electronic media 
format can deteriorate or be modified inadvertently or 
otherwise without authorization of the data’s creator, the 
party receiving electronic files agrees that it will perform 
acceptance tests or procedures within 60 days, after which 
the receiving party shall be deemed to have accepted the 
data thus transferred. Any errors detected within the 60-
day acceptance period will be corrected by the 
transferring party.. 
 
 C. When transferring documents in electronic 
media format, the transferring party makes no 
representations as to long term compatibility, usability, or 
readability of documents resulting from the use of 
software application packages, operating systems, or 
computer hardware differing from those used by the 
data’s creator. 
 
 
ARTICLE 4 - AVAILABILITY OF LANDS; 
SUBSURFACE AND PHYSICAL CONDITIONS; 
HAZARDOUS ENVIRONMENTAL 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 must comply in performing 
the Work. Owner will obtain in a timely manner and pay 
for easements for permanent structures or permanent 
changes in existing facilities. If Contractor and Owner 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 any delay in 
Owner’s furnishing the Site or a part thereof, 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 description 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 Regulations. 
 
 C. Contractor shall provide for all additional 
lands and access thereto that may be required for 
temporary construction facilities or storage of materials 
and equipment. 
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4.02 Subsurface 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 Engineer 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 “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 or Engineer, or any of 
their Related Entities 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 
 
 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. 
 
4.03 Differing Subsurface or Physical Conditions 
 
 A. Notice: If Contractor believes that any subsur-
face or physical condition at or contiguous to the Site that 
is uncovered or revealed either: 
 
 1. is of such a nature as to establish that any 
“technical data” on which Contractor is entitled to rely as 
provided in Paragraph 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 encountered and generally 
recognized as inherent in work of the character provided 
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 connec-
tion 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 aforesaid) until receipt of written 
order to do so. 
 
 B. Engineer’s Review: After receipt of written 
notice as required by Paragraph 4.03.A, Engineer 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 increase 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 Paragraph 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 Paragraphs 
9.07 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 with respect to Contract 
Price and Contract Times by the submission 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, investigation, explo-
ration, test, or study of the Site and contiguous 
areas required by the Bidding Requirements or 
Contract Documents to be conducted by or for 
Contractor prior to Contractor's making such 
final commitment; or 
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c. Contractor failed to give the written notice as 
required by Paragraph 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 made therefor as provided in 
Paragraph 10.05. However, Owner and Engineer, and any 
of their Related Entities 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 information 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 Engineer 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 Underground Facilities, including Owner, 
during construction, and  
 
d. the safety and protection of all such Under-
ground Facilities and repairing any damage 
thereto resulting from the Work. 

 
 B. Not Shown or Indicated  
 
 1. If an Underground Facility is uncovered or 
revealed at or contiguous 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 Paragraph 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 Under-
ground 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 or 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 Contractor 
to proceed with the Work. Contractor shall be responsible 
for laying out the Work, shall protect 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 
 
 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 or Engineer, or any of 
their Related Entities with respect to: 
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 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 
 
 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. 
Contractor 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.A); 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 resumption of Work; or 
(ii) specifying any special conditions under which such 
Work may be resumed safely. If Owner and Contractor 
cannot agree as to entitlement 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 stop-
page or such special conditions under which Work is 
agreed to be resumed by Contractor, either party may 
make a Claim therefor as provided 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 accordance 
with Article 7. 
 
 G. To the fullest extent permitted by Laws and 
Regulations, Owner shall indemnify and hold harmless 
Contractor, Subcontractors, and Engineer, and the 
officers, directors, partners, employees, agents, 
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, provided that such Hazardous 
Environmental Condition: (i) was not shown or indicated 
in the Drawings or 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 Paragraph 4.06. G shall obligate Owner to indemnify 
any individual or entity from and against the conse-
quences 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 and Engineer, and the officers, directors, 
partners, employees, agents, 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.H shall 
obligate Contractor to indemnify any individual or entity 
from and against the consequences of that individual’s or 
entity’s own negligence. 
 
 I. The provisions of Paragraphs 4.02, 4.03, and 
4.04 do not apply to a Hazardous Environmental 
Condition uncovered or revealed at the Site. 
 
 
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 of Contractor’s obligations under the 
Contract Documents. These bonds shall remain in effect 
until one year after the date when final payment becomes 
due or until completion of the correction period specified 
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in Paragraph 13.07, whichever is later, except as provided 
otherwise by Laws or Regulations or by the Contract 
Documents. Contractor 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 the agent’s 
authority to act. 
 
 C. If the surety on any bond furnished by 
Contractor 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 
promptly notify Owner and Engineer and shall, within 20 
days after the event giving rise to such notification, 
provide another bond and surety, both of which shall 
comply with the requirements of Paragraphs 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 maintained 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 Supplementary Conditions. 
 
5.03 Certificates of Insurance 
 
 A. Contractor shall deliver to Owner, with copies 
to each additional insured identified in the Supplementary 
Conditions, certificates of insurance (and other evidence 
of insurance requested by Owner or any other additional 
insured) which Contractor is required to purchase and 
maintain.  
 
 B. Owner shall deliver to Contractor, with copies 
to each additional insured identified in the Supplementary 
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 maintain such 
liability and other insurance as is appropriate 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 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 sus-
tained: 
 

a. by any person as a result of an offense directly 
or indirectly related to the employment of such 
person by Contractor, or  
 
b. 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 
ownership, maintenance or use of any motor vehicle. 
 
 B. The policies of insurance required by this 
Paragraph 5.04 shall: 
 
 1. with respect to insurance required by 
Paragraphs 5.04.A.3 through 5.04.A.6 inclusive, include 
as additional insured (subject to any customary exclusion 
regarding professional liability) Owner and Engineer, and 
any other individuals or entities identified in the Supple-
mentary Conditions, all of whom shall be listed as addi-
tional insureds, and include coverage for the respective 
officers, directors, partners, employees, agents, 
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 provided in 
the Supplementary Conditions or required by Laws or 
Regulations, whichever is greater; 
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 3. include completed operations insurance; 
 
 4. include contractual liability insurance 
covering Contractor’s indemnity obligations under 
Paragraphs 6.11 and 6.20; 
 
 5. contain a provision or endorsement that the 
coverage afforded will not be canceled, 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 identified in the 
Supplementary Conditions 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 Contractor may be 
correcting, removing, or replacing defective Work in 
accordance with Paragraph 13.07; and 
 
 7. with respect to completed operations insur-
ance, and any insurance coverage written on a claims-
made basis, remain in effect for at least two years after 
final payment. 
 

a. 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 
provided 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 insurance upon the Work at the Site in the 
amount of the full replacement cost thereof (subject to 
such deductible amounts as may be provided in the 
Supplementary Conditions or required by Laws and 
Regulations). This insurance shall: 
 
 1. include the interests of Owner, Contractor, 
Subcontractors, and Engineer, and any other individuals 
or entities identified in the Supplementary Conditions, 
and the officers, directors, partners, employees, agents, 
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 insured or 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, (other than caused by flood) 
and such other perils or causes of loss as may be specifi-
cally 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); 
 
 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 equipment 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 payment 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, and 
Engineer, and any other individuals or entities identified 
in the Supplementary Conditions, and the officers, 
directors, partners, employees, agents, 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 insured or additional insured. 
 
 C. All the policies of insurance (and the certifi-
cates or other evidence thereof) required to be purchased 
and maintained in accordance with 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 accor-
dance with Paragraph 5.07. 
 
 D. Owner shall not be responsible for purchasing 
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 
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deductible amounts that are identified in the Supple-
mentary Conditions. The risk of loss within such 
identified deductible amount will be borne by Contractor, 
Subcontractors, or others suffering any such loss, and if 
any of them wishes property insurance coverage 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. 
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 Paragraph 5.06 will protect 
Owner, Contractor, Subcontractors, and Engineer, and all 
other individuals or entities identified in the Supple-
mentary Conditions to be listed as insureds or additional 
insureds (and the officers, directors, partners, employees, 
agents, consultants and subcontractors of each and any of 
them) in such policies and will provide primary coverage 
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 Contractor waive all rights against 
each other and their respective officers, directors, 
partners, employees, agents, 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, 
and Engineer, and all other individuals or entities 
identified in the Supplementary Conditions to be listed as 
insured or additional insured (and the officers, directors, 
partners, employees, agents, consultants and 
subcontractors of each and any of them) under such 
policies for losses and damages so caused. None of the 
above waivers shall extend to the rights that any party 
making such waiver may have to the proceeds of 
insurance held by Owner as trustee or otherwise payable 
under any policy so issued. 
 
 B. Owner waives all rights against Contractor, 
Subcontractors, and Engineer, and the officers, directors, 
partners, employees, agents, consultants and 
subcontractors of each and any of them for: 
 

 1. loss due to business interruption, loss of use, 
or other consequential loss extending beyond direct 
physical loss or damage to Owner’s property or the Work 
caused by, arising out of, or resulting from fire or other 
perils whether or not insured by Owner; and 
 
 2. loss or damage to the completed Project 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 maintained on the completed Project 
or part thereof by Owner during partial utilization 
pursuant 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, Subcontractors, or 
Engineer, and the officers, directors, partners, employees, 
agents, 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 replaced, the moneys 
so received applied on account thereof, and the Work and 
the cost thereof covered by an appropriate Change Order . 
 
 B. Owner as fiduciary shall have power to adjust 
and settle any loss with the insurers unless one of the 
parties 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 proper 
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 
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Documents, the objecting party shall so notify the other 
party in writing within 10 days after receipt of the 
certificates (or other evidence requested) required by 
Paragraph 2.01.B. 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 Paragraph 
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 
the Contract Documents. Contractor shall be solely 
responsible for the means, methods, techniques, 
sequences, and procedures of construction. 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.  
 
 B. At all times during the progress of the Work, 
Contractor shall assign a competent resident superin-
tendent 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 superintendent shall be binding on 
Contractor. 
 
6.02 Labor; Working Hours 
 
 A. Contractor shall provide competent, suitably 
qualified personnel to survey and lay out the Work and 
perform construction as required by the Contract Docu-
ments. Contractor shall at all times maintain good disci-
pline 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. Contractor will 
not permit the performance of Work on a 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 Contract 
Documents, Contractor shall provide and assume full 
responsibility for all services, materials, equipment, labor, 
transportation, construction equipment and machinery, 
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 special warranties and 
guarantees required by the Specifications shall expressly 
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 equipment.  
 
 C. 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 Paragraph 2.07 
as it may be adjusted from time to time as provided 
below. 
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 1. Contractor shall submit to Engineer for 
acceptance (to the extent indicated in Paragraph 2.07) 
proposed adjustments in the Progress Schedule that will 
not result in changing the Contract Times. Such adjust-
ments will comply with any provisions of the General Re-
quirements applicable thereto. 
 
 2. Proposed adjustments in the Progress 
Schedule that will change the Contract Times shall be 
submitted in accordance with the requirements of Article 
12. Adjustments in Contract Times may only be made by 
a Change Order.  
 
6.05 Substitutes and “Or-Equals” 
 
 A. Whenever an item of material or equipment 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 
discretion an item of material or equipment proposed 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 discretion, be 
accomplished without compliance with some or all of the 
requirements 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:  

 
 1) it is at least equal in materials of 
construction, quality, durability, appearance, 
strength, and design characteristics;  
 
 2) it will reliably perform at least 
equally well the function and achieve the results 
imposed by the design concept of the completed 
Project as a functioning whole,  
 
 3) it has a proven record of performance 
and availability of responsive service; and 

 
b. Contractor certifies that, if approved and 
incorporated into the Work:  

 
 1) there will be no increase in cost to 
the Owner or increase in Contract Times, and  

 
 2) it will conform substantially 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 proposed by Contractor 
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 Engineer to 
determine that the item of material or equipment 
proposed is essentially equivalent to that named 
and an acceptable substitute therefor. Requests 
for review of proposed substitute items of 
material or equipment will not be accepted by 
Engineer from anyone other than Contractor.  
 
c. The requirements for review by Engineer 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 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:  

 
 1) shall certify that the proposed substi-
tute item will:  

 
a) perform adequately the functions and 
achieve the results called for by the 
general design,  
 
b) be similar in substance to that 
specified, and 
 
c) be suited to the same use as that 
specified;  

 
 2) will state: 

 
a) the extent, if any, to which the use of 
the proposed substitute item will preju-
dice Contractor’s achievement of 
Substantial Completion on time; 
 
b) whether or not use of the proposed 
substitute item in the Work will require 
a change in any of the Contract Docu-
ments (or in the provisions of any other 
direct contract with Owner for other 
work on the Project) to adapt the design 
to the proposed substitute item; and 
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c) whether or not incorporation or use 
of the proposed substitute item in con-
nection with the Work is subject to 
payment of any license fee or royalty; 

 
 3) will identify:  

 
a) all variations of the proposed 
substitute item from that specified , and  
 
b) available engineering, sales, 
maintenance, repair, and replacement 
services;  

 
 4) and shall contain an itemized esti-
mate 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, 

 
 B. Substitute Construction Methods or Proce-

dures: If a specific means, method, technique, sequence, 
or procedure of construction is expressly required by the 
Contract Documents, Contractor may furnish or utilize a 
substitute means, method, technique, sequence, or 
procedure of construction approved by Engineer. 
Contractor shall submit sufficient information to allow 
Engineer, in Engineer’s sole discretion, to determine that 
the substitute proposed is equivalent to that expressly 
called for by the Contract Documents. The requirements 
for review by Engineer will be similar to those provided 
in Paragraph 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 Paragraphs 6.05.A 
and 6.05.B. Engineer may require Contractor to furnish 
additional data about the proposed substitute item. 
Engineer will be the sole judge of acceptability. 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 
Contractor 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 Engineer’s costs in evaluating a substitute 
proposed or submitted by Contractor pursuant to 
Paragraphs 6.05.A.2 and 6.05.B Whether or not Engineer 
approves a substitute item so proposed or submitted by 
Contractor, Contractor shall reimburse Owner for the 
charges of Engineer for evaluating each such proposed 
substitute. Contractor shall also reimburse Owner for the 
charges of Engineer for making changes in the Contract 

Documents (or in the provisions of any other direct 
contract with Owner) resulting from the acceptance of 
each proposed substitute. 
 
 F. Contractor’s Expense: Contractor shall 
provide all data in support of any proposed 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 submitted to Owner in 
advance for acceptance by Owner by a specified date 
prior to the Effective Date of the Agreement, and if 
Contractor has submitted a list thereof in accordance with 
the Supplementary 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 reason-
able objection after due investigation. Contractor shall 
submit an acceptable replacement 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 . No acceptance by Owner of 
any such Subcontractor, Supplier, or other individual or 
entity, whether initially or as a replacement, shall consti-
tute a waiver of any right of Owner or Engineer to reject 
defective Work. 
 
 C. Contractor shall be fully responsible to Owner 
and Engineer for all acts and omissions 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: 
 
 1. 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 
 
 2. shall anything in the Contract Documents 
 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 

whathaway
Typewritten Text
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or entity except as may otherwise be required by Laws 
and Regulations. 
 
 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 Specifica-
tions and the identifications of any Drawings shall not 
control Contractor in dividing the Work among Subcon-
tractors or Suppliers or delineating the Work to be 
performed by any specific trade. 
 
 G. All Work performed 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 Contractor 
and the Subcontractor or Supplier will contain provisions 
whereby the Subcontractor or Supplier waives all rights 
against Owner, Contractor, and Engineer,, 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, 
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 
the 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.  
 

 B. To the fullest extent permitted by Laws and 
Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, 
partners, employees, agents, 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 any infringement of patent rights or 
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 obtaining such permits 
and licenses. 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. Owner shall pay all charges of utility 
owners for connections for providing permanent service 
to the Work.  
 
6.09 Laws and Regulations 
 
 A. Contractor shall give all notices required by 
and shall comply with all Laws and Regulations applica-
ble 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 certain 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 shall be the 
subject of an adjustment in Contract Price or Contract 
Times. If Owner and Contractor are unable to agree on 
entitlement 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. 
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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, 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 land 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 claim by arbitration 
or other dispute resolution proceeding or at law. 
 
 3. To the fullest extent permitted by Laws and 
Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, 
partners, employees, agents, 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 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. 
 
 C. Cleaning: Prior to Substantial Completion of 
the Work Contractor shall clean the Site and the Work 
and make it ready for utilization by Owner. At the com-
pletion 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 pressures 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, Change Orders, Work Change Directives, Field 
Orders, and written interpretations 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 available to Engineer for reference. 
Upon completion 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 responsible 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 equipment 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 Regulations 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 maintain 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.  
 
 C. 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 the 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 Draw-
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ings or Specifications or to the acts or omissions of 
Owner or Engineer or , 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).  
 
 D. 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 accordance 
with Paragraph 14.07.B that the Work is acceptable 
(except as otherwise expressly provided in connection 
with Substantial Completion). 
 
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 
 
 A. In emergencies affecting the safety or protec-
tion 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 and 
Samples to Engineer for review and approval in accor-
dance with the acceptable Schedule of Submittals (as 
required by Paragraph 2.07). Each submittal will be 
identified as Engineer may require.  
 
 1. Shop Drawings 
 

a. Submit number of copies specified in the 
General Requirements. 
 

b. 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 information for the limited purposes 
required by Paragraph 6.17.D. 

 
 2. Samples: Contractor shall also submit 
Samples to Engineer for review and approval in accor-
dance with the acceptable schedule of Shop Drawings and 
Sample submittals.  
 

a. Submit number of Samples specified in the 
Specifications. 
 
b. Clearly identify each Sample as to material, 
Supplier, pertinent data such as catalog numbers, 
the use for which intended and other data as 
Engineer may require to enable Engineer to 
review the submittal for the limited purposes 
required by Paragraph 6.17.D.  

 
  B. Where a Shop Drawing or Sample is required 
by the Contract Documents or the Schedule of Submittals 
, 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. 
 
  C. Submittal Procedures  
 
 1. Before submitting each Shop Drawing or 
Sample, Contractor shall have determined and verified: 
 

a. all field measurements, quantities, dimensions, 
specified performance and design criteria, 
installation requirements, materials, catalog 
numbers, and similar information with respect 
thereto; 
 
b. the suitability of 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 Contractor’s 
responsibilities for means, methods, techniques, 
sequences, and procedures of construction, and 
safety precautions and programs incident thereto; 
and 
 
d. shall also have reviewed and coordinated each 
Shop Drawing or 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 certification that Contractor has satisfied 
Contractor’s obligations under the Contract Documents 
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with respect to Contractor’s review and approval of that 
submittal. 
 
 3. With each submittal, Contractor shall give 
Engineer specific written notice of any variations, that the 
Shop Drawing or Sample may have from the requirements 
of the Contract Documents. This notice shall be both a 
written communication separate from the Shop Drawing’s 
or Sample Submittal; and, in addition, by a specific 
notation made on each Shop Drawing or Sample submit-
ted to Engineer for review and approval of each such 
variation.  
 
 D. Engineer’s Review 
 
 1. Engineer will provide timely review of Shop 
Drawings and Samples in accordance with the Schedule 
of Submittals acceptable to Engineer. Engineer’s review 
and approval will be only to determine if the items 
covered by the submittals 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 Docu-
ments.  
 
 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 con-
struction 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 shall not 
relieve Contractor from responsibility for any variation 
from the requirements of the Contract Documents unless 
Contractor has complied with the requirements of 
Paragraph 6.17.C.3 and Engineer has given written 
approval of each such variation by specific written 
notation thereof incorporated in or accompanying the 
Shop Drawing or Sample. Engineer’s review and approval 
shall not relieve Contractor from responsibility for 
complying with the requirements of Paragraph 6.17.C.1. 
 
 E. Resubmittal Procedures 
 
 1. Contractor shall make corrections required by 
Engineer and shall return the required number of cor-
rected 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 Engineer on previous 
submittals. 
 
6.18 Continuing the Work 
 
 A. Contractor shall carry on the Work and adhere 
to the Progress Schedule during all disputes 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 
that all Work will be in accordance with the Contract 
Documents and will not be defective. Engineer and its 
Related Entities shall be entitled to rely on representation 
of Contractor’s warranty and guarantee.  
 
 B. Contractor’s warranty and guarantee 
hereunder excludes defects or damage caused by: 
 
 1. abuse, modification, or improper maintenance 
or operation by persons other than Contractor, Sub-
contractors, Suppliers, or any other individual or entity for 
whom Contractor is responsible; or  
 
 2. normal wear and tear under normal usage. 
 
 C. 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 accordance 
with the Contract Documents or a release of Contractor’s 
obligation to perform the Work in accordance with the 
Contract Documents: 
 
 1. observations by Engineer; 
 
 2. recommendation by Engineer or payment by 
Owner of any progress or final payment; 
 
 3. the issuance of a certificate of Substantial 
Completion by Engineer or any payment related thereto 
by Owner;  
 
 4. use or occupancy of the Work or any part 
thereof by Owner; 
 
 5. any review and approval of a Shop Drawing or 
Sample submittal or the issuance of a notice of acceptabil-
ity by Engineer; 
 
 6. any inspection, test, or approval by others; or 
 
 7. any correction of defective Work by Owner. 
 
6.20 Indemnification 
 
 A. To the fullest extent permitted by Laws and 
Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, 
partners, employees, agents, 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 
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arbitration or other dispute resolution costs) arising out of 
or relating to the performance of the Work, provided that 
any such claim, cost, loss, or damage 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 but 
only to the extent caused 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 . 
 
 B. In any and all claims against Owner or 
Engineer 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, Supplier, or 
other individual or entity under workers’ compensation 
acts, disability benefit acts, or other employee benefit 
acts. 
 
 C. The indemnification obligations of Contractor 
under Paragraph 6.20.A shall not extend to the liability of 
Engineer and Engineer’s officers, directors, partners, 
employees, agents, consultants and subcontractors 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. 
 
6.21 Delegation of Professional Design Services 
 
 A. Contractor will not be required to provide 
professional design services unless such services are 
specifically required by the Contract Documents for a 
portion of the Work or unless such services are required 
to carry out Contractor’s responsibilities for construction 
means, methods, techniques, sequences and procedures. 
Contractor shall not be required to provide professional 
services in violation of applicable law.  
 
 B. If professional design services or 
certifications by a design professional related to systems, 
materials or equipment are specifically required of 
Contractor by the Contract Documents, Owner and 
Engineer will specify all performance and design criteria 
that such services must satisfy. Contractor shall cause 
such services or certifications to be provided by a 
properly licensed professional, whose signature and seal 

shall appear on all drawings, calculations, specifications, 
certifications, Shop Drawings and other submittals 
prepared by such professional. Shop Drawings and other 
submittals related to the Work designed or certified by 
such professional, if prepared by others, shall bear such 
professional’s written approval when submitted to 
Engineer.  
 
 C. Owner and Engineer shall be entitled to rely 
upon the adequacy, accuracy and completeness of the 
services, certifications or approvals performed by such 
design professionals, provided Owner and Engineer have 
specified to Contractor all performance and design criteria 
that such services must satisfy.  
 
 D. Pursuant to this Paragraph 6.21, Engineer’s 
review and approval of design calculations and design 
drawings will be only for the limited purpose of checking 
for conformance with performance and design criteria 
given and the design concept expressed in the Contract 
Documents. Engineer’s review and approval of Shop 
Drawings and other submittals (except design calculations 
and design drawings) will be only for the purpose stated 
in Paragraph 6.17.D.1. 
 
 E. Contractor shall not be responsible for the 
adequacy of the performance or design criteria required 
by the Contract Documents. 
 
 
ARTICLE 7 - OTHER WORK AT THE SITE 
 

 
7.01 Related Work at Site 
 
 A. Owner may perform other work related to the 
Project at the Site with Owner’s employees, or via 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 therefor as provided in Paragraph 
10.05.  
 
 B. Contractor shall afford each other contractor 
who is a party to such a direct contract, each utility owner 
and Owner, if Owner is performing other work with 
Owner’s employees, proper and safe access to the Site, 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. 
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 
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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 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 Engineer 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 Condi-
tions: 
 
 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 responsibili-
ties will be provided. 
 
 B. Unless otherwise provided in the 
Supplementary Conditions, Owner shall have sole 
authority and responsibility for such coordination. 
 
7.03 Legal Relationships 
 
 A. Paragraphs 7.01.A and 7.02 are not applicable 
for utilities not under the control of Owner. 
 
 B. Each other direct contract of Owner under 
Paragraph 7.01.A shall provide that the other contractor is 
liable to Owner and Contractor for the reasonable direct 
delay and disruption costs incurred by Contractor as a 
result of the other contractor’s actions or inactions. 
 
 C. Contractor shall be liable to Owner and any 
other contractor for the reasonable direct delay and 
disruption costs incurred by such other contractor as a 
result of Contractor’s action or inactions. 
 
 

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 Owner under the Contract Documents. 
 
8.04 Pay When Due 
 
 A. Owner shall make payments to Contractor 
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 
explorations 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 Engineer in preparing the 
Contract Documents. 
 
8.06 Insurance 
 
 A. Owner’s responsibilities, if any, in respect to 
purchasing and maintaining liability and property insur-
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, 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. 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 Hazardous 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 inter-
vals appropriate to the various stages of construction as 
Engineer deems necessary in order to observe as an 
experienced and qualified design professional the 
progress that has been made and the quality of the various 
aspects of Contractor’s executed Work. Based on 
information obtained during such visits and observations, 
Engineer, 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 providing 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 9.09. 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 authority and responsibilities of any such 
Resident Project Representative and assistants will be as 
provided in the Supplementary Conditions, and 
limitations on the responsibilities thereof will be as 
provided in Paragraph 9.09. If Owner designates another 
representative or agent to represent Owner at the Site who 
is not Engineer’s consultant, agent or employee, the 
responsibilities and authority and limitations thereon of 
such other individual or entity will be as provided in the 
Supplementary Conditions. 
 
9.04 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 Docu-
ments. These may be accomplished by a Field Order and 
will be binding on Owner and also on Contractor, who 
shall perform the Work involved promptly. If Owner or 
Contractor believes that a Field Order justifies an 
adjustment in the Contract Price or Contract Times, or 
both, and the parties are unable to agree on entitlement 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. 
 
9.05 Rejecting Defective Work 
 
 A. Engineer will have authority to 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. Engineer 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. 
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9.06 Shop Drawings, Change Orders and Payments 
 
 A. In connection with Engineer’s authority, and 
limitations thereof, as to Shop Drawings and Samples, see 
Paragraph 6.17. 
 
 B. In connection with Engineer’s authority, and 
limitations thereof, as to design calculations and design 
drawings submitted in response to a delegation of 
professional design services, if any, see Paragraph 6.21. 
 
 C. In connection with Engineer’s authority as to 
Change Orders, see Articles 10, 11, and 12. 
 
 D. In connection with Engineer’s authority as to 
Applications for Payment, see Article 14. 
 
9.07 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 Contractor 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. 
 
9.08 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. All matters in 
question and other matters between Owner and Contractor 
arising prior to the date final payment is due relating to 
the acceptability of the Work, and the interpretation of the 
requirements of the Contract Documents pertaining to the 
performance of the Work, will be referred initially to 
Engineer in writing within 30 days of the event giving rise 
to the question   
 
 B. Engineer will, with reasonable promptness, 
render a written decision on the issue referred. If Owner 
or Contractor believe that any such decision entitles them 
to an adjustment in the Contract Price or Contract Times 
or both, a Claim may be made under Paragraph 10.05. 
The date of Engineer’s decision shall be the date of the 
event giving rise to the issues referenced for the purposes 
of Paragraph 10.05.B. 
 
 C. Engineer’s written decision on the issue 
referred will be final and binding on Owner and 
Contractor, subject to the provisions of Paragraph 10.05. 
 
 D. When functioning as interpreter and judge 
under this Paragraph 9.08, 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.  
 
9.09 Limitations on Engineer’s Authority and 

Responsibilities 
 
 A. Neither Engineer’s authority or responsibility 
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 
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, 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. Engineer will not be respon-
sible 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 inspections, 
tests, and approvals that the results certified indicate 
compliance with the Contract Documents. 
 
 E. The limitations upon authority and responsi-
bility set forth in this Paragraph 9.09 shall also apply to, 
the Resident Project Representative, if any, and assistants, 
if any. 
 
 
ARTICLE 10 - CHANGES IN THE WORK; CLAIMS 
 

 
10.01 Authorized Changes in the Work 
 
 A. Without invalidating the Contract 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 Change Order, or a Work Change Directive. 
Upon receipt of any such document, Contractor shall 
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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 appropri-
ate Change Orders recommended by Engineer 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 Paragraph 
13.08.A or Owner’s correction of defective Work under 
Paragraph 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 Paragraph 
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 Regulations, but 
during any such appeal, Contractor shall carry on the 
Work and adhere to the Progress Schedule as provided in 
Paragraph 6.18.A. 
 
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 
 
 A. Engineer’s Decision Required: All Claims, 
except those waived pursuant to Paragraph 14.09, shall be 
referred to the Engineer for decision. A decision by 
Engineer shall be required as a condition precedent to any 
exercise by Owner or Contractor of any rights or remedies 
either may otherwise have under the Contract Documents 
or by Laws and Regulations in respect of such Claims. 
 
 B. Notice: Written notice stating the general 
nature of each Claim, 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. The responsibility to substantiate a 
Claim shall rest with the party making the Claim. Notice 
of the amount or extent of the Claim, 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). 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). 
 
 C. Engineer’s Action: Engineer will review each 
Claim and, within 30 days after receipt of the last 
submittal of the claimant or the last submittal of the 
opposing party, if any, take one of the following actions 
in writing:  
 
 1. deny the Claim in whole or in part, 
 
 2. approve the Claim, or 
 
 3. notify the parties that the Engineer is unable to 
resolve the Claim if, in the Engineer’s sole discretion, it 
would be inappropriate for the Engineer to do so. For 
purposes of further resolution of the Claim, such notice 
shall be deemed a denial. 
 
 D. In the event that Engineer does not take action 
on a Claim within said 30 days, the Claim shall be 
deemed denied. 
 
 E. Engineer’s written action under Paragraph 
10.05.C or denial pursuant to Paragraphs 10.05.C.3 or 
10.05.D will be final and binding upon Owner and 
Contractor, unless Owner or Contractor invoke the 
dispute resolution procedure set forth in Article 16 within 
30 days of such action or denial. 
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 F. No Claim for an adjustment in Contract Price 
or Contract Times will be valid if not submitted in 
accordance with this Paragraph 10.05. 
 
 
ARTICLE 11 - COST OF THE WORK; 
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, except those excluded in 
Paragraph 11.01.B, 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 Paragraph 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, superintendents, foremen, and other 
personnel employed full time at the Site. Payroll costs for 
employees not employed full time on the Work shall be 
apportioned on the basis of their time spent 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 furnished 
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 pay-
ments, in which case the cash discounts shall accrue to 
Owner. All trade discounts, 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, Contractor shall obtain competitive 
bids from subcontractors acceptable to Owner and 

Contractor and shall deliver such bids to Owner, who will 
then determine, with the advice of Engineer, which bids, 
if any, will be acceptable. If any subcontract provides 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 
Paragraph 11.01. 
 
 4. Costs of special consultants (including but not 
limited to Engineers, architects, testing laboratories, 
surveyors, attorneys, and accountants) employed for 
services specifically related to the Work. 
 
 5. Supplemental costs including the following: 
 

a. The proportion of necessary transportation, 
travel, and subsistence expenses of Contractor’s 
employees incurred in discharge of duties 
connected with the Work. 
 
b. Cost, including transportation and mainte-
nance, of all materials, supplies, equipment, 
machinery, appliances, office, and temporary 
facilities at the Site, and hand tools not owned by 
the workers, which are consumed in the perfor-
mance 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 equipment and 
machinery, and the parts thereof whether rented 
from Contractor or others in accordance with 
rental agreements approved by Owner with the 
advice of Engineer, and the costs of 
transportation, loading, unloading, assembly, 
dismantling, and removal thereof. All such costs 
shall be in accordance with the terms of said 
rental agreements. The rental of any such equip-
ment, machinery, 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 Contractor is 
liable, imposed by Laws and Regulations. 
 
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 performance 
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 
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resulted from causes other than the 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. 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. 
 
g. The cost of utilities, fuel, and sanitary 
facilities at the Site. 
 
h. Minor expenses such as telegrams, long 
distance telephone calls, telephone service at the 
Site, expresses, and similar petty cash items in 
connection with the Work. 
 
i. 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, 
safety managers, engineers, architects, estimators, attor-
neys, auditors, accountants, purchasing and contracting 
agents, expediters, 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 Contractor, 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 records thereof in accordance with generally 
accepted accounting practices and submit in a form 
acceptable to Engineer an itemized cost breakdown 
together with supporting data. 
 
11.02 Allowances 
 
 A. It is understood that Contractor has included 
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 and by such persons or 
entities as may be acceptable to Owner and Engineer.  
 
 B. Cash Allowances 
 
 1. Contractor agrees that: 
 

a. the cash allowances include the cost to 
Contractor (less any applicable trade discounts) 
of materials and equipment required by the 
allowances to be delivered at the Site, and all 
applicable taxes; and 
 
b. Contractor’s costs for unloading and handling 
on the Site, labor, installation , overhead, profit, 
and other expenses contemplated for the cash 
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. 

 
 C. Contingency Allowance 
 

1. Contractor agrees that a contingency 
allowance, if any, is for the sole use of Owner to cover 
unanticipated costs. 
 
 D. Prior to final payment, an appropriate Change 
Order will be issued as recommended by Engineer to 
reflect actual amounts due Contractor on account of Work 
covered by allowances, and the Contract Price shall be 
correspondingly 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.  
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 B. 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 9.07. 
 
 C. 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. 
 
 D. 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 materially and signifi-
cantly 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. Contractor believes that Contractor is entitled 
to an increase in Contract Price as a result of having 
incurred additional expense or Owner believes that Owner 
is entitled to a decrease 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. 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 Paragraph 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 applica-
tion of such unit prices to the quantities of the items 
involved (subject to the provisions of Paragraph 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 Paragraph 
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 Paragraph 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 Paragraphs 11.01.A.1 
and 11.01.A.2, the Contractor’s fee shall be 15 
percent; 
 
b. for costs incurred under Paragraph 11.01.A.3, 
the Contractor’s fee shall be five percent;  
 
c. where one or more tiers of subcontracts 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 Subcontractor 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 Contractor will each be paid a 
fee of five percent of the amount paid to the next 
lower tier Subcontractor; 
 
d. no fee shall be payable on the basis of costs 
itemized under Paragraphs 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 additions and credits are involved 
in any one change, the adjustment in 
Contractor’s fee shall be computed on the basis 
of the net change in accordance with Paragraphs 
12.01.C.2.a through 12.01.C.2.e, inclusive. 

 
12.02 Change of Contract Times 
 
 A. The Contract Times may only be changed by 
a Change Order. Any Claim for an adjustment in the 
Contract Times shall be based on written notice submitted 
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by the party making the Claim to the Engineer and the 
other party to the Contract in accordance with the 
provisions of Paragraph 10.05.  
 
 B. Any adjustment of the Contract Times 
covered by a Change Order or any Claim for an 
adjustment in the Contract Times will be determined in 
accordance with the provisions of this Article 12. 
 
12.03 Delays 
 
 A. Where Contractor is prevented from 
completing any part of the Work within the Contract 
Times due to delay beyond the control of Contractor, the 
Contract Times 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 Contractor 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 contemplat-
ed by Article 7, fires, floods, epidemics, abnormal 
weather conditions, or acts of God.  
 
 B. If Owner, Engineer, or other contractors or 
utility owners performing other work for Owner as 
contemplated by Article 7, or anyone for whom Owner is 
responsible, delays, disrupts, or interferes with the 
performance or progress of the Work, then Contractor 
shall be entitled to an equitable adjustment in the Contract 
Price or the Contract Times , or both. Contractor’s 
entitlement to an adjustment of the Contract Times is 
conditioned on such adjustment being essential to 
Contractor’s ability to complete the Work within the 
Contract Times. 
 
 C If Contractor is delayed in the performance or 
progress of the Work by fire, flood, epidemic, abnormal 
weather conditions, acts of God, acts or failures to act of 
utility owners not under the control of Owner, or other 
causes not the fault of and beyond control of Owner and 
Contractor, then Contractor shall be entitled to an 
equitable adjustment in Contract Times, if such 
adjustment is essential to Contractor’s ability to complete 
the Work within the Contract Times. Such an adjustment 
shall be Contractor’s sole and exclusive remedy for the 
delays described in this Paragraph 12.03.C. 
 
 D. Owner, Engineer and the Related Entities of 
each of them 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. 
 
 E. Contractor shall not be entitled to an 
adjustment in Contract Price or Contract Times for 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. 

 
 
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, their consultants and other 
representatives and personnel of Owner, independent 
testing laboratories, and governmental agencies with 
jurisdictional interests will have access to the Site and the 
Work at reasonable times for their observation, 
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 tests. 
 
 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 Paragraph 13.04.B 
shall be paid as provided in said Paragraph 13.04.C; and 
 
 3. as otherwise specifically provided in the Con-
tract 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 arranging 
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 connection with 
any inspections, tests, or approvals required for Owner’s 
and Engineer’s acceptance of materials or equipment to 
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be incorporated in the Work; or acceptance of materials, 
mix designs, or equipment submitted for approval prior 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 Contractor 
without written concurrence of Engineer, 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 
Contractor has given Engineer timely notice of 
Contractor’s intention to cover the same and Engineer 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 Engineer, 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 Engineer or inspected 
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 question, furnishing 
all necessary labor, material, and equipment.  
 
 C. If it is found that the uncovered 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.  
 
 D. If, the uncovered 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 
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. 
 
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 eliminated; 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. Promptly after receipt of notice, Contractor 
shall correct all defective Work, whether or not 
fabricated, installed, or completed, or, if the Work has 
been rejected by Engineer, 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). 
 
 B. When correcting defective Work under the 
terms of this Paragraph 13.06 or Paragraph 13.07, 
Contractor shall take no action that would void or 
otherwise impair Owner’s special warranty and guarantee, 
if any, on said Work. 
 
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 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, 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: 
 
 1. repair such defective land or areas; or  
 
 2. correct such defective Work; or 
 
 3. if the defective Work has been rejected by 
Owner, remove it from the Project and replace it with 
Work that is not defective, and  
 
 4. satisfactorily correct or repair or remove and 
replace any damage to other Work, to the work of others 
or other land or areas resulting therefrom.  
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 B.  If Contractor does not promptly comply with 
the terms of Owner’s written 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. 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 replacement of work of 
others) will be paid by Contractor. 
 
 C. 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 provided in the Specifications . 
 
 D. Where defective Work (and damage to other 
Work resulting therefrom) has been corrected or removed 
and replaced under this Paragraph 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 replacement has been 
satisfactorily completed. 
 
 E. 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 Engineer to correct defective 
Work or to remove and replace rejected Work as required 
by Engineer in accordance with Paragraph 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 or remedy any such deficiency. 
 
 B. In exercising the rights and remedies under 
this Paragraph 13.09, Owner shall proceed expeditiously. 
In connection with such corrective or 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, construction 
equipment and machinery at the Site, and incorporate 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 Engineer 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 replacement of 
Contractor’s defective Work. 
 
 D. Contractor shall not be allowed an extension 
of the Contract Times 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. 
 
 
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 
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payments and will be incorporated into a form of Applica-
tion for Payment acceptable to Engineer. 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 established in 
the Agreement 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 equipment 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 Application 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 
progress payments will be as stipulated in the Agreement. 
 
 B. Review of Applications 
 
 1. Engineer will, within 10 days after receipt of 
each Application for 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, Contractor 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 indicat-
ed; 
 

b. the quality of the Work is generally in accor-
dance with the Contract Documents (subject to 
an evaluation of the Work as a functioning whole 
prior to or upon Substantial Completion, 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 9.07, and to any other 
qualifications stated in the recommendation); and  
 
c. the conditions precedent to Contractor’s being 
entitled to such payment 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:  
 

a. 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 detailed 
inspections of the Work beyond the responsi-
bilities specifically assigned to Engineer in the 
Contract Documents; or  
 
b. that there may not be other matters or issues 
between the parties 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 recommending payments nor 
Engineer’s recommendation of any payment, including 
final payment, will impose responsibility on Engineer: 
 

a. to supervise, direct, or control the Work, or 
 
b. for the means, methods, techniques, 
sequences, or procedures of construction, or the 
safety precautions and programs incident thereto, 
or 
 
c. for Contractor’s failure to comply with Laws 
and Regulations applicable to Contractor’s 
performance of the Work, or 
 
d. to make any examination to ascertain how or 
for what purposes Contractor has used the 
moneys paid on account of the Contract Price, or  
 
e. 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 
stated in Paragraph 14.02.B.2. Engineer may also refuse 
to recommend any such payment or, because of subse-
quently discovered evidence or the results of subsequent 
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inspections or tests, revise or revoke any such payment 
recommendation previously made, to such extent as may 
be necessary in Engineer’s opinion to protect Owner from 
loss because: 
 

a. the Work is defective, or completed Work has 
been damaged, requiring correction or replace-
ment; 
 
b. the Contract Price has been reduced by 
Change Orders; 
 
c. Owner has been required to correct defective 
Work or complete Work in accordance with 
Paragraph 13.09; or 
 
d. Engineer has actual knowledge of the 
occurrence of any of the events enumerated in 
Paragraph 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 recommended 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 Engineer because: 
 

a. claims have been made against Owner on 
account of Contractor’s performance or furnish-
ing of the Work; 
 
b. Liens have been filed in connection with the 
Work, except where Contractor has delivered a 
specific bond satisfactory to Owner 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 Paragraphs 
14.02.B.5.a through 14.02.B.5.c or Paragraph 
15.02.A. 

 
 2. If Owner refuses to make payment of the full 
amount recommended by Engineer, Owner will give 
Contractor immediate written notice (with a copy to 
Engineer) 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 
Contractor 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. 
 
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.  
 
 B. Promptly after Contractor’s notification, , 
Owner, Contractor, and Engineer 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.  
 
 C. If Engineer considers the Work substantially 
complete, Engineer will 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 list. 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 Completion (with a 
revised tentative list of items to be completed or correct-
ed) reflecting such changes from the tentative certificate 
as Engineer believes justified after consideration of any 
objections from Owner.  
 
 D. At the time of delivery of the tentative 
certificate of Substantial Completion, Engineer will 
deliver to Owner and Contractor a written recommen-
dation 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 
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Completion, Engineer’s aforesaid recommendation will 
be binding on Owner and Contractor until final payment. 
 
 E. Owner shall have the right to exclude 
Contractor from the Site after the date of Substantial 
Completion subject to allowing Contractor reasonable 
access to complete or correct items on the tentative list. 
 
14.05 Partial Utilization 
 
 A. Prior to Substantial Completion of all the 
Work, Owner may use or occupy 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, subject to the following condi-
tions. 
 
 1. Owner at any time may request Contractor in 
writing to permit Owner to use or occupy any such part of 
the Work which Owner believes to be ready for its 
intended use and substantially complete. If and when 
Contractor agrees that such part of the Work is 
substantially complete, Contractor will certify to Owner 
and Engineer that such part of the Work is substantially 
complete and request Engineer to issue a certificate of 
Substantial Completion for that part of the Work.  
 
 2. 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 substan-
tially complete and request Engineer to issue a certificate 
of Substantial Completion for that part of the Work.  
 
 3. 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 substantially complete, Engineer will 
notify Owner and Contractor in writing giving the reasons 
therefor. If Engineer considers that part of the Work to be 
substantially complete, the provisions of Paragraph 14.04 
will apply with respect to certification of Substantial 
Completion of that part of the Work and the division of 
responsibility in respect thereof and access thereto. 
 
  4. No use or 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 Contractor 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 maintenance 
and operating instructions, schedules, guarantees, bonds, 
certificates or other evidence of insurance certificates of 
inspection, marked-up record documents (as provided 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:  
 

a. all documentation called for in the Contract 
Documents, including but not limited to the 
evidence of insurance required by Paragraph 
5.04.B.7; 
 
b. consent of the surety, if any, to final payment;  
 
c. a list of all Claims against Owner that 
Contractor believes are unsettled; and  
 
d. 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 satisfied. If any Subcontractor or 
Supplier fails to furnish such a release or receipt in full, 
Contractor may furnish a bond or other collateral 
satisfactory to Owner to indemnify Owner against any 
Lien. 
 
 B. Engineer’s Review of Application and 

Acceptance 
 
 1. If, on the basis of Engineer’s observation of 
the Work during construction and final inspection, and 
Engineer’s review of the final Application for Payment 
and accompanying documentation as required by the 
Contract Documents, Engineer is satisfied that the Work 
has been completed and Contractor’s other obligations 
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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 
provisions of Paragraph 14.09. Otherwise, Engineer will 
return the Application for Payment to Contractor, indicat-
ing 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 docu-
mentation, the amount recommended by Engineer, less 
any sum Owner is entitled to set off against Engineer’s 
recommendation, including but not limited to liquidated 
damages, will become due and , will be paid by Owner to 
Contractor. 
 
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 (for Work 
fully completed and accepted) and recommendation of 
Engineer, and without terminating the Contract, 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 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, except 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 Documents; 
and 
 
 2. a waiver of all Claims by Contractor against 
Owner other than those previously made in accordance 

with the requirements herein and expressly acknowledged 
by Owner in writing as 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 granted an adjust-
ment 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 persistent failure to perform the 
Work in accordance with the Contract Documents 
(including, but not limited to, failure to supply sufficient 
skilled workers or suitable materials or equipment or 
failure to adhere to the Progress Schedule established 
under Paragraph 2.07 as adjusted from time to time 
pursuant to Paragraph 6.04); 
 
 2. Contractor’s disregard of Laws or Regulations 
of any public body having jurisdiction; 
 
 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 surety ) seven days written notice of its 
intent to terminate the services of Contractor: 
 
 1. exclude Contractor from the Site, and take 
possession of the Work and of all Contractor’s tools, 
appliances, construction equipment, and machinery 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),  
 
 2. 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  
 



EJCDC C-700 Standard General Conditions of the Construction Contract. 

Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 

00700 - 39 

 3. complete the Work as Owner may deem 
expedient.  
 
 C. If Owner proceeds as provided in Paragraph 
15.02.B, Contractor shall not be entitled to receive any 
further payment until the Work is completed. 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. 
 
 D. Notwithstanding Paragraphs 15.02.B and 
15.02.C, Contractor’s services will not be terminated if 
Contractor begins within seven days of receipt of notice 
of intent to terminate to correct its failure to perform and 
proceeds diligently to cure such failure within no more 
than 30 days of receipt of said notice. 
 
 E.  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. 
 
 F. If and to the extent that Contractor has 
provided a performance bond under the provisions of 
Paragraph 5.01.A, the termination procedures of that bond 
shall supersede the provisions of Paragraphs 15.02.B, and 
15.02.C. 
 
15.03 Owner May Terminate For Convenience 
 
 A. Upon seven days written notice to Contractor 
and Engineer, Owner may, without cause and without 
prejudice to any other right or remedy of Owner, 
terminate the Contract. In such case, Contractor shall be 
paid for (without duplication of any items): 
 
 1. completed and acceptable Work executed in 
accordance with the Contract Documents prior to the 
effective date of termination, including fair and 
reasonable sums for overhead and profit on such Work; 
 

 2. expenses sustained prior to the effective date 
of termination in performing services and furnishing 
labor, materials, or equipment as required by the Contract 
Documents in connection with uncompleted Work, plus 
fair and reasonable sums for overhead and profit on such 
expenses; 
 
 3. 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 in settlement of terminated contracts with 
Subcontractors, Suppliers, and others; and 
 
 4. 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, (i) 
the Work is suspended for more than 90 consecutive days 
by Owner or under an order of court or other public 
authority, or (ii) Engineer fails to act on any Application 
for Payment within 30 days after it is submitted, or (iii) 
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 Engineer, 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.  
 
 B. In lieu of terminating 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. Either Owner or Contractor may request 
mediation of any Claim submitted to Engineer for a 
decision under Paragraph 10.05 before such decision 
becomes final and binding. The mediation will be 
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governed by the Construction Industry Mediation Rules 
of the American Arbitration Association in effect as of the 
Effective Date of the Agreement. The request for 
mediation shall be submitted in writing to the American 
Arbitration Association and the other party to the 
Contract. Timely submission of the request shall stay the 
effect of Paragraph 10.05.E.  
 
 B. Owner and Contractor shall participate in the 
mediation process in good faith. The process shall be 
concluded within 60 days of filing of the request. The 
date of termination of the mediation shall be determined 
by application of the mediation rules referenced above. 
 
 C. If the Claim is not resolved by mediation, 
Engineer’s action under Paragraph 10.05.C or a denial 
pursuant to Paragraphs 10.05.C.3 or 10.05.D shall become 
final and binding 30 days after termination of the 
mediation unless, within that time period, Owner or 
Contractor: 
 
 1. elects in writing to invoke any dispute 
resolution process provided for in the Supplementary 
Conditions, or 
 
 2. agrees with the other party to submit the 
Claim to another dispute resolution process, or 
 
 3. gives written notice to the other party of their 
intent to submit the Claim to a court of competent 
jurisdiction. 
 
 
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 given if:  
 
 1.  delivered 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 
 

 2. delivered at or sent by registered or certified 
mail, postage prepaid, to the last business address known 
to the giver 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 
exclude the first and include the last day of such period. If 
the last 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. The provisions of 
this Paragraph will be as effective as if repeated 
specifically in the Contract Documents in connection with 
each particular duty, obligation, right, and remedy to 
which they apply. 
 
17.04 Survival of Obligations 
 
 A. All representations, indemnifications, warran-
ties, and guarantees made in, required by, or given in 
accordance with the Contract Documents, as well as all 
continuing obligations indicated in the Contract Docu-
ments, will survive final payment, completion, and 
acceptance of the Work or termination or completion of 
the Contract or termination of the services of Contractor. 
 
17.05 Controlling Law 
 
 A. This Contract is to be governed by the law of 
the state in which the Project is located. 
 
17.06 Headings 
 

A. Article and paragraph headings are inserted 
for convenience only and do not constitute parts 
of these General Conditions. 
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��%.#���� "!�'"&!��'��� �&���� � � '�"�  �. �"���!�'(�"2� � ��� "�!##� $�� .� &� %�,�)'��� "�!�,! ,� �! �1�
"/'##1�!�,�,'#'0��������"'"�����)'��� ���0�':�,�!�,�"�+�,����"� +��'���. !��'��"�!�,�. ���,+ �"2�
�
���� ���� !��� � "�!##� . �(',�� ����%!�� '!#"1� ���#"1� �7+'.%���1� !�,� "+$���� !���,� '��%"� &� � ����
.� &� %!�����&�����)� /�!"�"���&� ���'�� ����� �8�����.��'&'�!�'��"2� ��������� !��� �"�!##���"+ ��
��!�� "+��� �7+'.%���� !�,�%!�� '!#� "�!##� $�� ��)1� �&� �+  ���� . �,+��'��1� &'�� &� � ���� .+ .�"�� &� �
)�'��� ���-�! �� '����,�,1��&� "':�1��!.!$'#'�-1� !�,�%!�� '!#"� "+&&'�'���� ���%���� '�� !##�  �".���"� ����
 �7+' �%���"� !�,� ���,'�'��"� ".��'&'�,� '�� �������� !��2� ��������� !��� � 0+! !����"� ���� "� ��0���
!�,� 7+!#'�-� �&� ����%!�� '!#"� +"�,1� !�,� !0 ��"� ���  �.#!��� !�-� ,�&���'(�� � � '%.� &����%!�� '!#� � �
)� /%!�"�'.�)'���%!�� '!#� � �)� /%!�"�'.� "!�'"&!��� -� ������  �7+�"��,�)'��'�� �)�#(�� 4	�5�
%����"�!&�� ���%.#��'��2���������� !��� �"�!##�$��"�#�#-� �".��"'$#��&� �"�� !0��!�,�. �����'����&�
�7+'.%���� !�,�%!�� '!#1�)����� ����� ����� !��� � &+ �'"��,1� !0!'�"��,��� '� !�'��1� ��  �"'���
,!%!0�1�� �(!�,!#'"%�'��!��� ,!����)'�����'"����� !���!�,�!##�%!�+&!��+ �"� ���%%��,!�'��"2�
�
>!�� '!#"� "�!##� ���� $�� "+$"�'�+��,� &� � ���"�� ".��'&'�,1� �� � "�!##� ?� � �7+!#@� '��%"� $�� &+ �'"��,�
.+ "+!����������".��'&'�!�'���)'���+����6"�. '� �) '�����!.. �(!#2�
�
��-�,�&���'(��� �'%.� &����)� /�� �%!�� '!#�"�!##�$�� �%�(�,�'%%�,'!��#-�!�,� �.#!��,�$-�����
���� !��� �!��'�"�"�#����"�����������%.#����"!�'"&!��'����&���2����������(�����&�&!'#+ �����,��"�1�
���%!-� ,�� "+���)� /� !�� ���� �*.��"�� �&� �������� !��� � !�,�)'���+�� #'%'�'�0� ���� �  �%�,'�"�
!(!'#!$#�� %!-� �&&"��� ���� ��"�� �&� "+��� )� /� !0!'�"�� !�-� .!-%���"� ���� )'"�� �)'�0� ��� ����
���� !��� 2�
��
���� ���� !��� � )'##� . �%.�#-� ���'&-� ��� '�� ���� �(���� '�� !�,� � � '�"� &!�'#'�'�"� #�"�� ���� .� %'�"�
#'���"�"1�!.. �(!#"�� ����� �!+��� '�-����.� &� %�����)� /�,+ '�0������� %��&���'"����� !��2�
�
�������� !��� �!0 ��"����"��+ ��!##�����""! -�.� %'�"1�#'���"�"1�!�,�!.. �(!#"�!�,�"�!##���%.#-�
)'��� !##� &�,� !#� "�!��� � � #��!#� "�!�+��"1� #!)"�  +#�"1�  �0+#!�'��"1� $-
#!)"1� � ,'�!���"� � � ���� �
0�(� �%���!#� !+��� '�'�"� '�� !�-�)!-�  �#!�'�0� ��� � � !..#'�!$#�� ��1� ���� ���,+��� �&� ����)� /1� ����
%!�� '!#"�+"�,1�� �����#!$� �+"�,2�
�
�������� !��� � "�!##��������� � '������0��'!�'��"�)'���!�-�0�(� �%���!#�!+��� '�-�� �!0���-� &� �
!���.�!�����&�(! '!�'��"�& �%�� � �('"'��"����"!&��-�� ���!#���� �!' 1�)!�� �� ���'"��.�##+�'���#!)"�
� � �0+#!�'��"� �#!�'�0������������ !���� ��������.� &� %!������� ��&�)'���+����6"�. '� �) '�����
���"���2�
�
�������� !��� �"�!##�$�� �".��"'$#����� �.!' �� � �.#!���!��'�"��)����"��!�-�,!%!0�"���!��'���!+"�"�
���!�-����&!�'#'�-� �"+#�'�0�& �%�.� &� %!�����&�����)� /���������(�����&�&!'#+ �����,��"�1����
%!-�,��"+���)� /�!�������*.��"���&��������� !��� �!�,�)'���+��#'%'�'�0����� � �%�,'�"�!(!'#!$#��
%!-��&&"���������"���&�"+���)� /�!0!'�"��!�-�.!-%���"����� )'"���)'�0������������ !��� 2�
�
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�������� !��� �!0 ��"������%%���������)� /�!�������'%��".��'&'�,�!�,�����!  -�'���������'�+�+"#-�
)'���"+���,'#'0�������!������)� /�)'##�$����%.#���,����"���,+#�2�
�
���� ���� !��� � "�!##� "+$%'�� !� "���,+#�� !�,� "���,+#'�0� . �0 �""� !�,� +.,!��� '�&� %!�'��� !"�
 �7+' �,�!�,�"���&� ���'���������� !��2�
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�������� !��� �"�!##�%!'��!'��!�#!$� �&� ����&�"+&&'�'����"':��!�,���%.�������������&� %����!�,�
��%.#����!##�)� /����"���,+#��!�,�)'��'������"���,+#�,���+ "�!�,�,!-"�"���&� ���'������"���,+#��
+�#�""����� )'"��,' ����,�� �!.. �(�,�$-���2�
�
�&� !��!�-� �'%��,+ '�0� ���� �� %��&� �������� !��1� '�� �����.'�'����&���1� �������� !��� �,��"�����
%��������"���,+#��!"�!0 ��,�'���������"� +��'�������,+#�1����%!-�&� ��!���'��',�����&�,�#!-1�!��
���!,,'�'��!#���"�������;�

•� ��7+' �� ���� ���� !��� � ��� ���&� %� ��� ���� "���,+#�� $-� )� /'�0� !,,'�'��!#� "�'&�"� !�,A� �
!,,'�'��!#�,!-"�!�,A� �'�� �!"��'�"�%!�.�)� 1�"+.� ('"'��1����#"1�!�,A� ��7+'.%����!�,A� �

•� � �!��"+���&!'#+ ��!"�!�%!�� '!#�$ �!���!�,��� %'�!����������� !���!�,� ���(� �,!%!0�"2�
�
�&��������� !��� �'��+ "�,�#!-"�!�,�$�#'�(�"���!����!�0�"�'������� �8����� ����,'�'��"�$�-��,�����
���� !��� 6"����� �#�! �������!+"���&�����,�#!-1��������� !��� �"�!##�. �(',��) '��������'���������
!�,�'&����!0 ��"�)'����������� !��� 1����)'##�!.. �(��!���*���"'����&��'%��&� ���%.#��'����&�
����)� /2���+����*���"'��"�"�!##�����'��#+,��!�-�!,,'�'��!#�.!-%����&� ��*���,�,��(� ��!,2�
�

 ��������	���	!"��������
��#�""� ���� )'"�� ".��'&'�,1� �������� !��� � "�!##� . �(',�� !�,�.!-� &� � !##�%!�� '!#"1� #!$� 1� ���#"1�
�7+'.%���1�)!�� 1�#'0��1�.�)� 1�� !�".� �!�'��1�"+.� ('"'��1���%.� ! -����"� +��'����&�!�-��!�+ �1�
!�,�!##����� �"� ('��"�!�,�&!�'#'�'�"��&�!�-��!�+ ������""! -�����*��+��1���%.#����!�,�,�#'(� �����
)� /� )'��'�� ���� ".��'&'�,� �'%�2� � �##� %!�� '!#"� "�!##� $�� ��)� !�,� �&� ���� $�"�� 7+!#'�-� !�,�
)� /%!�"�'.2� � >!�+&!��+ �,� ! �'�#�"1� %!�� '!#"� !�,� �7+'.%���� "�!##� $�� !..#'�,1� '�"�!##�,1�
��������,1�� ����,1�+"�,1��#�!��,1�!�,����,'�'���,�'��!��� ,!����)'���%!�+&!��+ � 6"�,' ���'��"2�
�
>!�� '!#"�!�,��7+'.%����"�!##�$��"�� �,�!�,��!�,#�,�!"����'�"+ ������. �"� (!�'����&����' �7+!#'�-�
!�,�&'���""�&� �����)� /2�����-�"�!##�$��� !�".� ��,��������)� /"'���& �%�"�� !0��'��!�%!��� ���!��
)'##�. �(����#�""�� �"�0 �0!�'����&�%!�� '!#"�!&�� �#�!,'�0�"����!����� ��%!-�$�����'����"'"����'�"�
'������7+!��'�'�"��&�%!�� '!#"�!"� ���'(�,�!������.#!����&��.� !�'��2���������� !��� �"�!##�$��"�#�#-�
 �".��"'$#�� &� � ���� "!&��-� !�,� . �����'��� �&� !##� %!�� '!#"� "�� �,� &� � ���� )� /� !�,� "�!##� $��
 �".��"'$#��&� �!##�#�""�"�,+��������&��� �!�-����� � �!"��2���������� !��� �"�!##�.!-�!##��*.��"�"�
'���������'���)'���!�7+' '�0�!�,�%!'��!'�'�0�"+'�!$#��"�� !0��#��!�'��"2�
�
�������� !��� �"�!##�$�� �".��"'$#��&� �&+ �'"�'�0�"+&&'�'����7+!��'�-��&����#"�!�,��7+'.%�����&�!�
�!.!�'�-� !�,� �-.�� )�'��� "�!##� "!&�#-� .� &� %� ���� )� /� ".��'&'�,1� !�,� ��� "�!##� $�� "�#�#-�
 �".��"'$#�� &� � ���� �! �� . �"� (!�'��1� ���"� (!�'��� !�,� . �����'��� �&� !##� "+��� ���#"� !�,�
�7+'.%���"2���##����#"1�%!�� '!#"�!�,��7+'.%����"�!##�$��%!'��!'��,�!�,�+"�,�'��!�%!��� �)�'���
)'##������ �!���!��!:! ,����.� "��"�� �. �.� �-�� ��!+"��!�,�#!-�'������. �0 �""��&�����)� /2�
�

�������	���	������#$
	%����
��� )'##� "��+ �� !##� ����""! -�  '0��"
�&
)!-� &� � ���� . �.� � ��%.#��'��� �&� ���� )� /� ��� ����
���� !��� 2� � ��� �� .� %'�"� ! ��  �7+' �,� '�� ! �!"� �&� .+$#'�� ,�,'�!�'��� � � �!"�%���"� %+"�� $��
�$�!'��,�!� �""�. '(!���. �.� �-1����"�!##�. �(',������������� !��� �'�&� %!�'�����!��,�"� '$�"�
���� #!�,� �)��,� !�,�  '0��"
�&
)!-� !�7+' �,1� !#��0� )'��� !�-� ".��'!#� ���,'�'��"� ��!�� %+"�� $��
"!�'"&'�,�$-����� ��������� !��� 2�
�
���)'##�. �(',����� '0��
�&
)!-��(� �!,8!�����. �.� �-1�!�,��������� !��� �"�!##��������� �+.���
. '(!��� . �.� �-� &� � !�-� .+ .�"�� )'���+�� �$�!'�'�0� .� %'""'��� & �%� ���� #!�,�)�� 2� � ����
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���� !��� �"�!##�. �(',��!���'"��)���*.��"��!�,�)'���+��#'!$'#'�-�������!�-�!,,'�'��!#�#!�,�!�,�
!���""���� ������!���������� !��� �%!-�,�"' ��&� ���%.� ! -����"� +��'���� �"�� !0���&�%!�� '!#"2�
�
���"�!##�$������ �".��"'$'#'�-��&��������� !��� ����. �"� (��!##�.+$#'��. �.� �-1�� ��"1�%��+%���"1�
"� +��+ �"� !�,� '%. �(�%���"1� !#��0� !�,� !,8!����� ��� ���� "� ���� !�,� � �  '0��
�&
)!-1� !�,� ����
���� !��� �"�!##�+"���(� -�. ��!+�'�������""! -����. �(����,!%!0��� �'�8+ -������!��. �.� �-2�
�
��� "�!##� !#"�� $�� ����  �".��"'$'#'�-� �&� �������� !��� 1�. '� � ��� ���� '�"�!##!�'��� �&� ���"� +��'��� ���
�!"�%���"��� �+0��. '(!���� �.+$#'��. �.� �-1����'�&� %�����. �.� �-��)�� ��&��'"�'���������$�0'��
���"� +��'��2� ��������� !��� �"�!##�!$',��$-�!##� �0+#!�'��"�!�,����,'�'��"�"�'.+#!��,�'��!�-�!�,�
!##� .� %'�"� 0 !���,� ��� ��1� )����� � ��� .+$#'�� � � . '(!��� . �.� �-1� !�-� "+��� ���,'�'��"� !�,�
 �7+' �%���"�! ���� �$-�%!,��!�.! ���&� ���"��3��� !#����,'�'��"2� ��!'#+ ���&� �������� !��� � ���
�*!%'��� .� %'�"� 0 !���,� ��� ��� "�!##� ����  �#'�(�� ���� ���� !��� � & �%� ��%.#'!���� )'��� ����
 �7+' �%���"�"�!��,��� �'�2�
�
�������� !��� �"�!##1�'&� �7+' �,�$-������'�-1���+��-1�� ���!��1�. �(',��!�$��,�'������!%�+���!�,�
&� %�,�"'0�!��,�$�&� ����%%���'�0�)� /2�
�

����������	�
	����	���	���������
�������� !��� �"�!##��!/��. �.� �%�!�"����. ������!�,�"!&�#-�0+! ,���6"�. �.� �-�& �%�'�8+ -�� �
#�""�'���������'���)'�����'"����� !��2� ��������� !��� �"�!##�!��!##��'%�"�"!&�#-�0+! ,�!�,�. ������
& �%�,!%!0���'"��)��)� /1�!�,���!���&�!,8!������ �!,8�'�'�0�. �.� �-�� �. �.� �'�"�'��!�-�)!-�
����+��� �,�)�'���%'0���$�� '�8+ �,� � � "� '�+"#-� !&&����,�$-�!�-�. ���""��&� ���"� +��'��� ���$��
+�,� �!/��2� ��##�.!""!0�)!-"1�0+! ,� &����"1� #'0��"�� ����� � &!�'#'�'�"�  �7+' �,� &� �. �����'���$-�
��!���� �>+�'�'.!#�#!)"�!�,� �0+#!�'��"�%+"��$��. �(',�,�!�,�%!'��!'��,�$-��������� !��� 2���##�
� ��"1� "� +$"1� #!)�"1� )!#/"1� .!(�%���"1�  �!,)!-"1� "� +��+ �"� !�,� +�'#'�'�"� ���� ,�"'0�!��,� &� �
 �%�(!#1� �#��!�'���!�,A� � �.#!��%����"�!##�$��. ������,2�
�
���!""+%�"���� �".��"'$'#'�-�&� � ����&!'#+ �����"��)�!�-�� �!##�"� +��+ �"�� ����"��)����%�'��
���' ��*!���#��!�'��"����!�-�, !)'�0"�. �(',�,������������ !��� 2�����'"�%+�+!##-�!0 ��,���!��"+���
&!'#+ �� "�!##� ����$�� ���"',� �,� "+&&'�'����$!"'"� &� � �#!'%"� &� �!,,'�'��!#� ��%.��"!�'��� &� � �*� !�
)� /� � � &� � '�� �!"�,� .!-� 7+!��'�'�"� '�� !�-� %!��� � )�!�"��(� � +�#�""� ���� �$"� +��'���
����+��� �,�����""'�!��"���!�0�"�'������#'��"�� �0 !,�"�� � �7+' �"�����$+'#,'�0��&�".��'!#�)� /1�
. �('"'��"�&� �)�'���! ������%!,��'������.#!�"�!�,�. �.�"!#1�'��)�'����!"������. �('"'��"�'�����"��
".��'&'�!�'��"�&� ��*� !�)� /�"�!##�!..#-2�
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�������� !��� �"�!##�.!-�!##�"!#�"1����"+%� 1�+"��!�,����� �"'%'#! ��!*�"� �7+' �,�'��!��� ,!����
)'�������#!)"��&�������!����&��������'�+��� �!�-����� �#!)"�'���&&���2���,,'�'��!##-1��������� !��� �
"�!##�)'����#,�!�,�.!-�!�-�!�,�!##�)'����#,'�0��!*�"�)����� ���!���� ���,� !#1�!�,�.!-�!##����'!#�
���+ '�-� ��! 0�"1� !#��0� )'��� !##� ��!��� ���%.#�-%���� ��%.��"!�'��� ��! 0�"� )�'��� %!-� $��
 �7+' �,����$��.!',�� �)'����#,�+�,� �!�-�#!)"2�
�
�+ ��!"�"�%!,��$-�� )'����+$#'����'#'�'�"�! �����"',� �,��*�%.��& �%�����.!-%�����&���,� !#�
�*�'"�� �!*�"1� �������'�+�� "!#�"� �!*�"1� ���21� !�,� "+��� �!*�"� %+"�� $�� ',���'&'�,� "�.! !��#-� � �
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#'&�� �&� ���� ���� !��� !�,� "�!##� �!+"�� !##� "+$���� !��� "� ��� �!/�� �+�� !�,� %!'��!'��
�+��%�$'#�� �'!$'#'�-� ��"+ !���� ��(� !0�� ��� !##� "�#&
. �.�##�,� (��'�#�"� !�,� %�$'#��
�7+'.%����+"�,� '�� �������'���)'��� �������� !��1�)����� ��)��,1����
�)��,1� � ��' �,1��
��-� "+��� !+��%�$'#�� #'!$'#'�-� '�"+ !���� .�#'�'�"� "�!##� !#"�� '��#+,�� ��1� ���
 �. �"���!�'(�"1�!0���"1�� ��%.#�-��"�!"�!,,'�'��!#�'�"+ �,�&� �!�-��#!'%"�! '"'�0��+���&�
����)� /�.� &� %�,�+�,� ���'"����� !��2�

,5� �������	������������0	 ���������	$�����������	,������	 ���	!���������	.��*�����	
(��������/� ��������� !��� �"�!##� �!/���+��!�,�%!'��!'��,+ '�0� ����#'&���&� ��'"����� !���
������!�+�� -��� /� 6"���%.��"!�'���!�,����+.!�'��!#��'"�!"���'"!$'#'�-���"+ !����&� �
!##��%.#�-��"����$����0!0�,�'��)� /�+�,� ���'"����� !��1�!�,�'&�!�-�)� /�'"�"+$#��1�����
���� !��� � "�!##�  �7+' �� ���� "+$���� !��� 6"� �%.#�-��"� ��� $�� !,�7+!��#-� ��(� �,�)�'#��
��0!0�,�'��"+���)� /2���

�5� �����������	 .��*�����0	 �������	 ����������	 ��'�����/� �!��� !�,� �(� -� .�#'�-� &� �
#'!$'#'�-� '�"+ !���� $-� �'��� � ���� ���� !��� � � � !�-� "+$���� !��� � "�!##� '��#+,�� !�
���� !��+!#� �'!$'#'�-���(� !0�� ��,� "�%���� "+&&'�'���#-� $ �!,� ��� '�"+ �� ���� . �('"'��"�
+�,� �������,�%�'�-�"���'���"���&� ��2�
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�����(� ��������"� +��'���'"����$��!���%.#'"��,�)'��'��!�.+$#'��� �. '(!��� '0��
�&
)!-� �7+' '�0�
".��'!#� '�"+ !���� ��(� !0�1� �������� !��� � "�!##� ���&� %� ��� ���� .! �'�+#! �  �7+' �%���"1� !"� "���
&� ���'������".��'!#����,'�'��"1�!�,�. �(',������ �7+' �,�'�"+ !���2���������� !��� �"�!##�'��#+,��
'���'"�#'!$'#'�-�.�#'�-�!##���,� "�%���"���!��"!',�!+��� '�-1�'�"��&&'�� "1�!0���"�!�,��%.#�-��"�%!-�
� �%'0��� �7+' �2�
�
��&� �� ��%%���'�0� !�-� �&� ���� )� /1� ���� ���� !��� � "�!##� &'#�� )'��� ��� (!#',� �� �'&'�!��"� �&�
'�"+ !���� "��)'�0� ���� �-.�1� !%�+��1� �#!""� �&� �.� !�'��"� ��(� �,1� �&&���'(�� ,!��"1� !�,� ,!��� �&�
.�#'�-��*.' !�'��2�������� �'&'�!��"�"�!##�����$���!���##�,�� �!#�� �,�)'���+�����,!-"�. '� ����'������
��2� � �� �'&'�!��"� %+"�� $�� '""+�,� $-� !�� !+��� ':�,�  �. �"���!�'(�� �&� !�  ���0�':�,� '�"+ !����
��%.!�-�#'���"�,����,��$+"'��""�'���������'�+�2�
�
�������� !��� �"�!##�������%%�����)� /�+�,� ���'"����� !���+��'#�!##� �7+' �,�'�"+ !�����!"�$����
�$�!'��,1� �('�)�,�!�,�!.. �(�,�$-���2�����'�0�'�����"�� �7+' �%���"�"�!##�$��'��� . ���,�!"�
#'%'�'�0������*������&��������� !��� 6"� �".��"'$'#'�-�!�,A� �#�0!#�#'!$'#'�-�&� �.!-%�����&�,!%!0�"�
 �"+#�'�0� & �%� �'"� �.� !�'��� +�,� � ��'"� ���� !��2� � ��-� '�"+ !���� $�! '�0� !�� !,�7+!�-� �&�
.� &� %!����"�!##�$��%!'��!'��,�!&�� ���%.#��'����&�����. �8����&� �����&+##�)!  !��-�.� '�,2�
�
�!��� $',,� � %+"�� $�� !$#�� ��� ���� � '���� ���� !��1� ��(� '�0� ���� )� /1� )'��'�� 	�� ,!-"� & �%� ����
!���.�!���� �&� �'"� . �.�"!#2� � ���� "+���""&+#� $',,� � %+"�1� )'��'�� 	�� ,!-"� & �%� ���� ,!��� �&�
!���.�!�����&��'"�. �.�"!#1� &'#��)'�����1��� /%��6"���%.��"!�'��1���%. ����"'(��3��� !#�
�'!$'#'�-1� ��%. ����"'(�� �+��� �'!$'#'�-1� �� �'&'�!��"� �&� ��"+ !���1� "!�'"&!��� -� ��� ��1� '��
��%.#'!����)'�������#!)1�!�,�'������&�##�)'�0�&� %�!�,�!%�+��;�
�

� � ��%. ����"'(��3��� !#��'!$'#'�-�
� � � � �%'"�"�E��.� !�'��"�E�� �,+��"A��%.#���,��.� !�'��"�
� � � � 3��� !#��00 �0!��� � <�1���1���2���
� � � � ���+  ����� � � <	1���1���2���
�
� � ��%. ����"'(���+��%�$'#���'!$'#'�-�
� � � ��%$'��,��'�0#���'%'�� � � <	1���1���2���
� � � �� /%��6"���%.��"!�'��� � ��!�+�� -�
� � � �%.#�-� 6"��'!$'#'�-� � � � <	��1���2���

�
�' ��!�,��.��'!#��*���,�,���(� !0��'���+'#,� 6"��'"/�.�#'�-�'������!%�+����&�	��F��&�'�"+ !$#��
��%.#���,�(!#+�2�
�
����.-��&�!�(!#',��������'�+������ !��� 6"�#'���"��%+"��!���%.!�-��!���$',2�
�
�&� "+$���� !��� "� ! �� �%.#�-�,1� "!%�� #'%'�"� !"� �!%�,� !$�(�� "�!##� !..#-� !�,� ���� �� �'&'�!��� �&�
'�"+ !����%+"��$��&'#�,�)'�����2�
�
�� ���� !��� "�!##� $�� $'�,'�0� +.��� ��� +��'#� "+��� $��,� "�!##� �!(�� $���� 0'(��� !�,� +��'#�
��%. ����"'(�� 3��� !#� �'!$'#'�-1� ��%. ����"'(�� 3��� !#� �+��� �'!$'#'�-� !�,� �� /%��6"�
��%.��"!�'���.�#'�-��� �'&'�!��"�'�,'�!��,�!$�(���!(��$����&'#�,�)'������!�,�!.. �(�,�!"����
&� %�!�,�"+&&'�'���-�$-���2������'�"+ !������ �'&'�!���.�#'�-�. �(',�,�$-�����"+���""&+#�$',,� �
!�,�!##�"+$���� !��� "�"�!##��!  -�!�"�!��%����$-�����'�"+ !������%.!�-���!�����)'##� ���'(��!��
#�!"������4	�5�,!-"�. '� �����!���##!�'����&�!�-�.� �'����&�����.�#'�'�"�� �!�-�%�,'&'�!�'��"�'������
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'�"+ !������(� !0����!��%!-�!&&������6"�'��� �"�2��������"���&�!##� '�"+ !������(� !0��"�!##�$��
'��#+,�,�'������. '����&��������� !�����"�2�
�
����'�"+ !������%.!�-�%+"��$��#'���"�,����,��$+"'��""�'��������!����&��������'�+��!�,�%+"��$��
"!�'"&!��� -� ��� ���� �'�-� �&� � )'��2� � ������� ������� ���������� ��� �������G����
��������>��������>����������������������2�
�

�������	������
���!0 ��"� ���.!-� �������� !��� ��������� !���. '��1�!"�"��� &� ��� '�� �������� !���)�'���"�!##�$��
�7+'�!$#-�!,8+"��,������(� �!�-�!,,'�'��"1�,�#��'��"�� ���!�0�"��������. �8���2���������� !���. '���
"�!##� '��#+,�� "!#�"1� +"�� !�,� "'%'#! � �!*�"2� ����"�!##� ����$��  �".��"'$#�� &� � !�-� &�,� !#1� "�!��1�
!�,A� �#��!#1�.� "��!#�. �.� �-1�#'���"�1�. '('#�0��� ����� �#'/���!*�"1�)�'���%!-���)�� ��� �!&�� �
$��!..#'�!$#���������� !�"!��'��"�+�,� ��������� !��2�
�
�������� !��� � "�!##� "+$%'�� '�(�'��4"5� '�� !��� ,!���� )'��� ���� ���� !��2� � �!',� '�(�'��4"5� "�!##�
'��#+,����"��$ �!/,�)�"�!�,�+�'��7+!��'�'�"�!"�".��'&'�,�$-���2���##�'�(�'��"�"�!##�'��#+,������
�!%���&������������!��2���##�'�(�'��"�!�,� �7+' �,�,��+%���!�'���"�!##�$��"+$%'���,�������
)'��'�� ���� 4	�5� ,!-"� �&� !� ��%.#���,� 8�$2� � �� � )� /� �*���,'�0� !� &�+ � )��/� ,+ !�'��1� .! �'!#�
'�(�'��"�%!-�$��"+$%'���,2���! �'!#�'�(�'��"�! �����'��#+,������,!��"���!������)� /�)!"�.� &� %�,2��
����#!"��'�(�'���&� �����. �8����"�!##�$���#�! #-�%! /�,�!"�?�'�!#���(�'��@2�
�
�*��.��!"����� )'"��. �(',�,�&� �'���������� !��1�!##�'�(�'��"�)'##�$��,+��!�,�.!-!$#��"'*�-�4B�5�
,!-"�& �%� ���'.���&�!�. �.� �'�(�'���!�,� �7+' �,�,��+%���!�'��2�
�
�!-%���� $-����"�!##� ����  �#'�(�� �������� !��� � �&� !�-�  �".��"'$'#'�-� � � �$#'0!�'��� +�,� � ����
���� !��1��� � "�!##� '�� ���"�'�+���!�)!'(� �$-�����&�!�-��#!'%�! '"'�0��� �+�,� 2� ���.!-%����
%!,��"�!##�$�����"',� �,�!"�!���.�!�����&�!�-�)� /2���##�.!-%���"�"�!##�$��"+$8���������  ���'���
� �!,8+"�%����'��"+$"�7+����.!-%���"2�
�
�+ ��!"�"�%!,��$-�� )'����+$#'����'#'�'�"�! �����"',� �,��*�%.��& �%�����.!-%�����&���,� !#�
�*�'"�� �!*�"1� �������'�+�� "!#�"� �!*�"1� ���21� !�,� "+��� �!*�"� %+"�� $�� ',���'&'�,� "�.! !��#-� � �
�*�#+,�,�& ������$',�. '��"2��*�%.�'����� �'&'�!�'��"�)'##�$��&+ �'"��,�!"� �7+' �,2��
�
����������	
�������	

	

(����������	�������������
�������� !��� �'"�!�,�"�!##�$��!��'�,�.��,�������� !��� �'������.� &� %!�����&�����)� /���(� �,�
$-� ��'"� ���� !��2� ����'�0��� �'�� "�!##�$�����"� +�,�!"� ��� ���"�'�+��� �������� !��� �!�� !0����� �
 �. �"���!�'(�� �&� ��1� !�,� ���� ���� !��� � "�!##� �!(�� ��� !+��� '�-� ��� !�,� "�!##� ���� %!/�� !�-�
)!  !��-�� � �. �"���!�'���� �'��+ �!�-��$#'0!�'��1�#'!$'#'�-�� �'�,�$��,��""�)�!�"��(� ������2��
�������� !��� � !�/��)#�,0�"� ��!�� ���  �"� (�"� ��� ���� �#� )�!�"��(� � �(� � ���� ���� !��� 6"�
%!��� �� �%����,��&����,+��'�0�$+"'��""�� ��(� ��������� !��� 6"�"+$���� !��� "�� ��%.#�-��"2�
�

.�������
��� ���� �*�����.� %'���,�$-� #!)1� �������� !��� � "�!##�/��.���6"�. �.� �-� & ���!�,��#�! ��&�!##�
#'��"1����+%$ !���"�!�,��#!'%"�! '"'�0�& �%�����.� &� %!�����&���'"����� !��2���&�!�#'���'"�.#!��,�
��� ���� . �.� �-� $-� �������� !��� 1����"�!##� �!(�� ����  '0��� ���)'����#,� !�-�.!-%���� ,+�� ����
���� !��� � ���$��,����� #'��2� � �&�!� #'��� '"�.#!��,�$-�!�"+$���� !��� 1� �������� !��� �"�!##;�)'��'��
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�'0�����+ "�.�"��!�$��,���(� '�0� ���� #'��9� "�!##� ,'"��! 0�� ���� #'���)'��'�� ��' �-�,!-"9� !�,�
'�,�%�'&-�!�,�"!(���! %#�""���1�'�"��&&'�� "1�,' ���� "1��%.#�-��"1�!�,�!""'0�"�& �%�"!',�#'��2�
�

,���������������
�##� &'�#,�,!�!1�����"1� #!$� !�� -� ��"�"�,!�!1��!#�+#!�'��"1��"�'%!��"1�  �.� �"�!�,����� �,��+%���"1�
)�'����������� !��� �. �.! �"�'���������'���)'�������)� /1�"�!##� �%!'������. �.� �-��&���2�
�

���
��������	(�
��������			
���� ���� !��� � "�!##� ��#,� ���&',���'!#� !##� $+"'��""� !�,� �����'�!#� '�&� %!�'��� �$�!'��,� � �
0��� !��,� '�� ����.� &� %!�����&� ����)� /2� ��������� !��� � "�!##� ����,'"�#�"��"+��� '�&� %!�'���
)'���+����6"� ���"���� �*��.�� ��� ���� �*�����  �7+' �,� &� �.� &� %!�����&� ����)� /9� ��%.#'!����
)'��� �.� �'�0��$#'0!�'��"�+�,� �&�,� !#1�"�!���� �#��!#� #!)"1�  +#�"1�$-#!)"1�"�!�+��"1� �0+#!�'��"1�
!�,� � ,'�!���"9� !�,� ��%.#'!���� )'��� !�-� ��+ �� � ,� � � � 0�(� �%���!#� ,' ���'(�2� � ����
���� !��� 6"� �$#'0!�'��"� "�!##� ���� !..#-� ��� '�&� %!�'��� �*'"�'�0� '�� ���� .+$#'�� ,�%!'�� )'���+��
$ �!����&���'"����� !���$-����� !��� �� �#!)&+##-�!�7+' �,����!����
���&',���'!#�$!"'"�& �%����� "2�
�

���'��			
��-�)!'(� �$-��'��� �.! �-��&�!�-�. �('"'���� ����,'�'����&���'"����� !���"�!##�����$�����"� +�,�� �
,��%�,� ��� $�� !�)!'(� � �&� !�-� ���� � . �('"'��� � � ���,'�'��� �&� ��'"� ���� !��1� �� � !�)!'(� � �&� !�
"+$"�7+����$ �!����&�����"!%��. �('"'���� ����,'�'��2�
�

��'���*�����			
�&� !�-� "���'��1� "�������1� � � �#!+"�� �&� ��'"� ���� !��� "�!##� $�� ,��%�,� ��� $�� '##�0!#1� '�(!#',� � �
+���&� ��!$#�� &� � !�-�  �!"��1� "+��� '##�0!#'�-� � � +���&� ��!$'#'�-� "�!##� ���� !&&���� ���� #�0!#'�-1�
(!#','�-�� ���&� ��!$'#'�-��&����� �"���'��"��&���'"����� !��2�
�

.��	��	)����			
����(!#','�-1� '��� . ��!�'���!�,�.� &� %!�����&���'"����� !���"�!##�$��0�(� ��,�!�,����"� +�,�'��
!��� ,!����)'�������#!)"��&�������!����&��������'�+��!�,�'�"�&! �!"�&�,� !#�#!)�'"�!..#'�!$#�1�$-�
&�,� !#� #!)1� !�,� ���� .! �'�"� !0 ��� ��� "+$%'�� ��� ���� 8+ '",'��'��� �&� ���� ��+ �"� �&� ���� ��!��� �&�
�������'�+��� �������'��,���!��"��'"� '�����+ ��&� �������!����&��������'�+����������*�������!������
��'��,���!��"��'"� '�����+ ���!"� 8+ '",'��'����(� �����%!��� 1� &� �!�-�,'".+��"�! '"'�0�+�,� � ��'"�
!0 ��%���2�
�

,������������	���	$��������	
�##�,'"� �.!��'�"�� ��%'""'��"�&�+�,�'���������� !���,��+%���"�"�!##�$�� �.� ��,������2�����
 �. �"���!�'(�"�)'##��#! '&-�,'"� �.!��'�"�� ��%'""'��"� '��) '�'�01�)'��'��!� �!"��!$#�� �'%�1�!�,�
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Davis-Bacon Federal Prevailing Wage Requirements and 

Construction Contract Language for DWSRF Projects 

Revised 12/21/2012

 
Wage Rate Requirements Under FY 2012 Appropriations Act

 

Preamble
 

With respect to the Clean Water and Safe Drinking Water State revolving Funds, EPA provides 
capitalization grants to each State which in turn provides subgrants or loans to eligible entities
within the State.  Typically, the subrecipients are municipal or other local governmental entities
that manage the funds. For these types of recipients, the provisions set forth under Roman 
Numeral I, below, shall apply.  Although EPA and the State remain responsible for ensuring
subrecipients’ compliance with the wage rate requirements set forth herein, those subrecipients 
shall have the primary responsibility to maintain payroll records as described in Section 3(ii)(A),
below and for compliance as described in Section I-5.

 

Occasionally, the subrecipient may be a private for profit or not for profit entity. For these types
of recipients, the provisions set forth in Roman Numeral II, below, shall apply.  Although EPA 
and the State remain responsible for ensuring subrecipients’ compliance with the wage rate 
requirements set forth herein, those subrecipients shall have the primary responsibility to 
maintain payroll records as described in Section II-3(ii)(A), below and for compliance as
described in Section II-5.

 

I. Requirements under FY 2012 Appropriations Act For Subrecipients That Are

Governmental Entities:
 

The following terms and conditions specify how recipients will assist EPA in meeting its Davis-
Bacon (DB) responsibilities when DB applies to EPA awards of financial assistance under the 
FY 2012 Appropriations Act with respect to State recipients and subrecipients that are
governmental entities. If a subrecipient has questions regarding when DB applies, obtaining the 
correct DB wage determinations, DB provisions, or compliance monitoring, it may contact the 
State recipient. If a State recipient needs guidance, the recipient may contact EPA Region 1 for
guidance.  The recipient or subrecipient may also obtain additional guidance from DOL’s web
site at http://www.dol.gov/esa/whd/recovery/

 

1.  Applicability of the Davis- Bacon (DB) prevailing wage requirements.

 
Under the FY 2012 Appropriations Act, DB prevailing wage requirements apply to the 
construction, alteration, and repair of treatment works carried out in whole or in part with
assistance made available by a State water pollution control revolving fund and to any
construction project carried out in whole or in part by assistance made available by a
drinking water treatment revolving loan fund.  If a subrecipient encounters a unique 
situation at a site that presents uncertainties regarding DB applicability, the subrecipient
must discuss the situation with the recipient State before authorizing work on that site.

2. Obtaining Wage Determinations.

 
(a) Subrecipients shall obtain the wage determination for the locality in which a covered activity
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subject to DB will take place prior to issuing requests for bids, proposals, quotes or other 
methods for soliciting contracts (solicitation) for activities subject to DB. These wage 
determinations shall be incorporated into solicitations and any subsequent contracts.  Prime 
contracts must contain a provision requiring that subcontractors follow the wage determination
incorporated into the prime contract.

 
(i) While the solicitation remains open, the subrecipient shall monitor www.wdol.gov

weekly to ensure that the wage determination contained in the solicitation remains 
current.  The subrecipients shall amend the solicitation if DOL issues a modification
more than 10 days prior to the closing date (i.e. bid opening) for the solicitation. If
DOL modifies or supersedes the applicable wage determination less than 10 days
prior to the closing date, the subrecipients may request a finding from the State 
recipient that there is not a reasonable time to notify interested contractors of the 
modification of the wage determination.  The State recipient will provide a report of 
its findings to the subrecipient.

 
(ii) If the subrecipient does not award the contract within 90 days of the closure of the 

solicitation, any modifications or supersedes DOL makes to the wage determination
contained in the solicitation shall be effective unless the State recipient, at the request 
of the subrecipient, obtains an extension of the 90 day period from DOL pursuant to
29 CFR 1.6(c)(3)(iv).  The subrecipient shall monitor www.wdol.gov on a weekly
basis if it does not award the contract within 90 days of closure of the solicitation to
ensure that wage determinations contained in the solicitation remain current.

 
(b) If the subrecipient carries out activity subject to DB by issuing a task order, work assignment 
or similar instrument to an existing contractor (ordering instrument) rather than by publishing a
solicitation, the subrecipient shall insert the appropriate DOL wage determination from 
www.wdol.gov into the ordering instrument.

 
(c) Subrecipients shall review all subcontracts subject to DB entered into by prime contractors to 
verify that the prime contractor has required its subcontractors to include the applicable wage
determinations.

 
(d) As provided in 29 CFR 1.6(f), DOL may issue a revised wage determination applicable to a 
subrecipient’s contract after the award of a contract or the issuance of an ordering instrument if
DOL determines that the subrecipient has failed to incorporate a wage determination or has used 
a wage determination that clearly does not apply to the contract or ordering instrument.  If this 
occurs, the subrecipient shall either terminate the contract or ordering instrument and issue a
revised solicitation or ordering instrument or incorporate DOL’s wage determination retroactive 
to the beginning of the contract or ordering instrument by change order.  The subrecipient’s 
contractor must be compensated for any increases in wages resulting from the use of DOL’s
revised wage determination.

3.  Contract and Subcontract provisions.

 
(a) The Recipient shall insure that the subrecipient(s) shall insert in full in any contract in
excess of $2,000 which is entered into for the actual construction, alteration and/or repair, 
including painting and decorating, of a treatment work under the CWSRF or a construction
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project under the DWSRF financed in whole or in part from Federal funds or in accordance with 
guarantees of a Federal agency or financed from funds obtained by pledge of any contract of a 
Federal agency to make a loan, grant or annual contribution (except where a different meaning is 
expressly indicated), and which is subject to the labor standards provisions of any of the acts 
listed in § 5.1 or the FY 2012 Appropriations Act, the following clauses:

 
(1) Minimum wages.

 
(i) All laborers and mechanics employed or working upon the site of the work will be paid 
unconditionally and not less often than once a week, and without subsequent deduction or rebate 
on any account (except such payroll deductions as are permitted by regulations issued by the 
Secretary of Labor under the Copeland Act (29 CFR part 3)), the full amount of wages and bona
fide fringe benefits (or cash equivalents thereof) due at time of payment computed at rates not 
less than those contained in the wage determination of the Secretary of Labor which is attached
hereto and made a part hereof, regardless of any contractual relationship which may be alleged
to exist between the contractor and such laborers and mechanics.

Contributions made or costs reasonably anticipated for bona fide fringe benefits under section
1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are considered wages paid to 
such laborers or mechanics, subject to the provisions of paragraph (a)(1)(iv) of this section; also, 
regular contributions made or costs incurred for more than a weekly period (but not less often than 
quarterly) under plans, funds, or programs which cover the particular weekly period, are deemed 
to be constructively made or incurred during such weekly period. Such laborers and mechanics 
shall be paid the appropriate wage rate and fringe benefits on the wage determination for the 
classification of work actually performed, without regard to skill, except as provided in §5.5(a)(4).
Laborers or mechanics performing work in more than one classification may be compensated at
the rate specified for each classification for the time actually worked therein: 

Provided, that the employer's payroll records accurately set forth the time spent in each
classification in which work is performed. The wage determination (including any additional 
classification and wage rates conformed under paragraph (a)(1)(ii) of this section) and the Davis-
Bacon poster (WH-1321) shall be posted at all times by the contractor and its subcontractors at the 
site of the work in a prominent and accessible place where it can be easily seen by the workers.

 
Subrecipients may obtain wage determinations from the U.S. Department of Labor’s web site, 
www.dol.gov.

 
(ii)(A) The subrecipient(s), on behalf of EPA, shall require that any class of laborers or
mechanics, including helpers, which is not listed in the wage determination and which is to be 
employed under the contract shall be classified in conformance with the wage determination. The 
State award official shall approve a request for an additional classification and wage rate and
fringe benefits therefore only when the following criteria have been met:

 
(1) The work to be performed by the classification requested is not performed by a classification
in the wage determination; and

 
(2) The classification is utilized in the area by the construction industry; and

 
(3) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable 
relationship to the wage rates contained in the wage determination.

(1) Minimum wages.
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on any account (except such payroll dyy eductions as are permitted by regulations issued by the y ( pt h p y p y g y
Secretary of Laba or under the Copeland Act (29 CFR part 3)), the fullff amount of wages and bonay the Copel t (29 R p )), t g
fide friff nge benefits (or cash equivalents thereof) due at time of payment yy computed at rates not g fits (or q f) of p y mpu
less than those contained in the wage determination of the Secretary of Labor which is attachedg y
hereto and made a part hereof,ff regardless of any contractual relationship which may be allegedp , g y lationship which m
to exist between the contractor and such laborers and mechanics.

Contributions made or costs reasonabsona ly anticipated for bona fiff de friff nge benefits under sectiony ipa g
1(b)(2) of the Davis-Bacon Act on behalf of laboa rers or mechanics are considered wages paid to ( )(2) g s paid to 
such laborers or mechanics, subject to the provisions of paragraphrara (a)(1)(iv) of this section; also, nics, subje o the p s of p rag ph ( )( )(iv) on; also, 
regular contributions made or costs incurrrr ed fod fd f r more than a weekly period (but not less often than ffg y p (
quarterly) uny der plans, funds, or programs aa which cover the particular weekly period, are deemed qu y) unyy r pl ns, funds, or pr g p y p riod,
to be constructively made or incurrerr d dud dd d ring such weekly period. Such laborers and mechanics y ring y p
shall be paid the approaa priate wage rate and frnd fnd f inge benefits on the wage determination for the p pprop ge g g
classification of work actually perfoff rmed, without regard to skill, except as provided in §5.5(a)(4).y p med, g l, e pt as p ovided in §5.5( )(
Laboa rers or mechanics perfoff rming work in more than one classifilassiflassif cation may be compensated atnics p g y
the rate aa specified foff r each classifilassiflassif cation foon fon f r the time actually worked therein: 

Provided, that the employer's payroll yy records accurateaa ly set forth the time spent in eachd, mp y 's p y y p
classification in which work is perfoff rmed. The wage determination (including any additional k is p g on (in ng y
classification and wage rates conformed under paragraphrara (a)(1)(ii) of this section) and the aa Davis-g p g ph ( )( )( ) of on) 
Bacon poster (WH-1321) shall be posted at all times by the contractor and its subcontractors at the on pos ( 1321) p y
site of the work in a prominent and accessible place where it can be easily seen by the workers.

Subrecipients may obtain wage determinations frons fons f om the U.S. Department of Labora ’s web site, ip
www.dol.gov.

(ii)(A) The subsu recipient(s), on behalf of EPA, shall require that any class of labora ers or(ii)(A) ip (s), on EPA, sh quire y
mechanics, including helpers, which is not listed in the wage determination and which is to be nics, includi g p rs, g
employed under the contract shall be classified in conformarr nce with the wage determination. The mp y g
State award offff iciff al shall approaa ve a request for an additional classification and wage rate andppro q
frff inge benefits therefore only when the folff lowing criteria have been met:

(1) The work to be perfoff rmed by the classification requested is not performed by a classification(1) p
in the wage determination; and

(2) The classification is utilized in the area by the construction industry; and

(3) The proposed wage rate, including any bona fiff de friff nge benefits, bears a reasonable (3) prop ge te, in ng y g fits, b
relationship to the wage rates contained in the wage determination.



4

State of Connecticut – Department of Public Health
Drinking Water Section 

Drinking Water State Revolving Fund

 

Rev. 12/21/12 

(B) If the contractor and the laborers and mechanics to be employed in the classification (if 
known), or their representatives, and the subrecipient(s) agree on the classification and wage rate 
(including the amount designated for fringe benefits where appropriate), documentation of the 
action taken and the request, including the local wage determination shall be sent by the
subrecipient (s) to the State award official.  The State award official will transmit the request, to
the Administrator of the Wage and Hour Division, Employment Standards Administration, U.S. 
Department of Labor, Washington, DC 20210 and to the EPA DB Regional Coordinator 
concurrently. The Administrator, or an authorized representative, will approve, modify, or
disapprove every additional classification request within 30 days of receipt and so advise the 
State award official or will notify the State award official within the 30-day period that additional 
time is necessary.

 
(C) In the event the contractor, the laborers or mechanics to be employed in the classification or 
their representatives, and the subrecipient(s) do not agree on the proposed classification and
wage rate (including the amount designated for fringe benefits, where appropriate), the award 
official shall refer the request and the local wage determination, including the views of all
interested parties and the recommendation of the State award official, to the Administrator for 
determination. The request shall be sent to the EPA DB Regional Coordinator concurrently. The 
Administrator, or an authorized representative, will issue a determination within 30 days of 
receipt of the request and so advise the contracting officer or will notify the contracting officer
within the 30-day period that additional time is necessary.

 
(D) The wage rate (including fringe benefits where appropriate) determined pursuant to 
paragraphs (a)(1)(ii)(B) or (C) of this section, shall be paid to all workers performing work in the
classification under this contract from the first day on which work is performed in the 
classification.

 
(iii) Whenever the minimum wage rate prescribed in the contract for a class of laborers or
mechanics includes a fringe benefit which is not expressed as an hourly rate, the contractor shall
either pay the benefit as stated in the wage determination or shall pay another bona fide fringe
benefit or an hourly cash equivalent thereof.

 
(iv) If the contractor does not make payments to a trustee or other third person, the contractor
may consider as part of the wages of any laborer or mechanic the amount of any costs reasonably
anticipated in providing bona fide fringe benefits under a plan or program, Provided, That the 
Secretary of Labor has found, upon the written request of the contractor, that the applicable 
standards of the Davis-Bacon Act have been met. The Secretary of Labor may require the
contractor to set aside in a separate account assets for the meeting of obligations under the plan or
program.

 
(2) Withholding. The subrecipient(s), shall upon written request of the EPA Award Official or an
authorized representative of the Department of Labor, withhold or cause to be withheld from the 
contractor under this contract or any other Federal contract with the same prime contractor, or 
any other federally-assisted contract subject to Davis-Bacon prevailing wage requirements, which
is held by the same prime contractor, so much of the accrued payments or advances as may be
considered necessary to pay laborers and mechanics, including apprentices, trainees, and helpers, 
employed by the contractor or any subcontractor the full amount of wages required by the 
contract. In the event of failure to pay any laborer or mechanic, including any apprentice, trainee,

If the contractor and the labora ers and mechanics to be employed in the classification (if ( ) mp y on (if 
known), or their representatives, and the subrecipient(s) agree on the classificff ation and wage rate ), or th p tatives, ip nt(s) g ge
(including the amount designated for friff nge benefiff ts where apaa propriate), documentation of the (in ng g ge pprop ), d
action taken and the request, including the local wage determination shall be sent by theq st, ng ge y
subrecipient (s) to the State award offff iciff al.  The State award offff iff cial will transmit the request, toip nt (s) qu st, 
the Administrator ofaa the Wage and Hour Division, Employmyy ent Standards Administration, U.S. g , Empl y on, U
Department of Labor, a Washington, DC 20210 and to the EPA DB Regional Coordinator p bor, gton, DC 20210 g
concurrrr ently. The Administrator, oraa an auaa thorized representative, will approve, modifyifif , ory tor, or p ntative, l app , y,
disapprove every additional classification request within 30 days of receipt and so advise the disapp y qu y ipt
State award offff iciff al or will notifyifif the State award offiff cial within the 30-day period that additional 
time is necessary.

(C) In the event the contractor, the laborers or mechanics to be employed in the classification or (C) tor, the mp y
their representatives, and the subrecipient(s) do not agree on the proposed classification andp ntatives, ip nt(s) g propos
wage rate (including the amount designated for frff inge benefits, where appaa ropriate), the award g ( g g g fits, w pp opri ), the
offiff cial shall refeff r the request and the local wage determination, including the views of allq g on, including
interested parties and the recommendation of the State award offiff cial, to the Administrator aa for ffsted p l, 
determination. The request shall be sent to the EPA DB Regional Coordinator concurrrr ently. The q g y
Administrator, or an autaa horized representative, will issue a determination within 30 days of tor, or p ntative, y
receipt of the request and so advise the contracting offiff cer or will notifyff the contracting offff iff ceript q ng o
within the 30-day period that additional time is necessary.

(D) The wage rate aa (including friff nge benefits where approaa priate) determined pursuant to ( ) g ( ng ge pprop te) d pu
paragraphs (aa a)(1)(ii)(B) or (C) of this section, shall be paid to all workers perfoff rming work in thep g phs ( )( )(ii)(B) (C) of on, sh p rs p ng wo
classification under this contract frt ft f om the first day on which work is pr erformed in the 
classification.

(iii) Whenever the minimum wage rate prescribed in the contract fot ft f r a class of laborers or(iii) ge pr
mechanics includes a friff nge benefit which is not expressed as an hourly rate, the contractor shallg p y , the 
either pay the benefit as stated in the wage determination or shall pay another bona fiff de friff nger p y g
benefit or an hourly cash equivalent thereof.

(iv) If the contractor does not make payments to ayy trustee or other third person, the contractor(iv) p y p on, the 
may consider as part of the wages of anaa y laborer or mechanic the amount of any costs reasonabsona lyy p g y y
anticipated in providing bona fide ff friff nge benefits under a plan or program, Provided, That the ipat d in providing bona ge plan r p g m, d, Th
Secretary of Laba or has fos fs f und, upon the written request of the contractor, that the applaa icable cay und, upon t q tor, th ppl
standards of the Davis-Bacon Act have been met. The Secretary of Labor may require they y quire
contractor to set aside in a separate account assets for the meeting of obligations under the plan or
program.aa

(2) Withholding. The subsu recipient(s), shall upon written request of the EPA Award Offff iciff al or an(2) g ip nt(s), upon w qu
authoriaa zed representative of the Department of Labor, withhold or cause toaa be withheld from the ffp p bor,
contractor under this contract or any other Federal contract with the same prime contractor, or y p tor, or 
any other feff derally-assisted contract subjt sub ect to Davis-Bacon prevailing wage requirements, whichy y j n pr ing g qui ments, whi
is held by the same prime contractor, so much of the accrurr ed paymyy ents or advances as may bey prime tor, so d p y y
considered necessary to pay laborers and mechanics, including apaa prentices, trainees, and helpers, y to p y nics, includi g pp s, tr s, and h
employed by the contractor or anaa y subcontractor the fullff amount of wages required by the empl y y y g quir y the 
contract. In the II event of failure to pay any laborer or mechanic, including any appraa entice, trainee,
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or helper, employed or working on the site of the work, all or part of the wages required by the
contract, the (Agency) may, after written notice to the contractor, sponsor, applicant, or owner, 
take such action as may be necessary to cause the suspension of any further payment, advance, or
guarantee of funds until such violations have ceased.

 
(3) Payrolls and basic records.

 
(i) Payrolls and basic records relating thereto shall be maintained by the contractor during the 
course of the work and preserved for a period of three years thereafter for all laborers and
mechanics working at the site of the work. Such records shall contain the name, address, and 
social security number of each such worker, his or her correct classification, hourly rates of 
wages paid (including rates of contributions or costs anticipated for bona fide fringe benefits or 
cash equivalents thereof of the types described in section 1(b)(2)(B) of the Davis-Bacon Act), 
daily and weekly number of hours worked, deductions made and actual wages paid. Whenever
the Secretary of Labor has found under 29 CFR 5.5(a)(1)(iv) that the wages of any laborer or 
mechanic include the amount of any costs reasonably anticipated in providing benefits under a
plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, the contractor shall
maintain records which show that the commitment to provide such benefits is enforceable, that
the plan or program is financially responsible, and that the plan or program has been
communicated in writing to the laborers or mechanics affected, and records which show the
costs anticipated or the actual cost incurred in providing such benefits. Contractors employing
apprentices or trainees under approved programs shall maintain written evidence of the
registration of apprenticeship programs and certification of trainee programs, the registration of 
the apprentices and trainees, and the ratios and wage rates prescribed in the applicable 
programs.

 
(ii)(A) The contractor shall submit weekly, for each week in which any contract work is 
performed, a copy of all payrolls to the subrecipient, that is, the entity that receives the sub-grant 
or loan from the State capitalization grant recipient.  Such documentation shall be available on 
request of the State recipient or EPA. As to each payroll copy received, the subrecipient shall 
provide written confirmation in a form satisfactory to the State indicating whether or not the 
project is in compliance with the requirements of 29 CFR 5.5(a)(1) based on the most recent 
payroll copies for the specified week. The payrolls shall set out accurately and completely all of 
the information required to be maintained under 29 CFR 5.5(a)(3)(i), except that full social 
security numbers and home addresses shall not be included on the weekly payrolls. Instead the 
payrolls shall only need to include an individually identifying number for each employee (e.g.,
the last four digits of the employee's social security number). The required weekly payroll 
information may be submitted in any form desired. Optional Form WH-347 is available for this
purpose from the Wage and Hour Division Web site at
http://www.dol.gov/esa/whd/forms/wh347instr.htm or its successor site. The prime contractor is 
responsible for the submission of copies of payrolls by all subcontractors. Contractors and
subcontractors shall maintain the full social security number and current address of each covered
worker, and shall provide them upon request to the subrecipient(s) for transmission to the State 
or EPA if requested by EPA, the State, the contractor, or the Wage and Hour Division of the 
Department of Labor for purposes of an investigation or audit of compliance with prevailing
wage requirements. It is not a violation of this section for a prime contractor to require a
subcontractor to provide addresses and social security numbers to the prime contractor for its
own records, without weekly submission to the subrecipient(s).

or helper, employed or working on the site of the work, all or partaa of the wages required by thelpe , mp y g k, or p g qui y
contract, the (Agency)y may, after written notice to the contractor, sponsor, applaa icant, or owner, t, ( g y)yy y, tor, sponsor, ppl nt, or own r, 
take such action as may be necessary to cause theaa suspension of any fuff rther paymyy ent, advance, ory y suspension
guarantaa ee of funds until such violations have ceased.

(3) Payrolls and byy asic records.

(i) Payryy olls and basic records relating thereto shall be maintained by the contractor during the (i) y g y g
course of the work and preservrr ed for a period of three years thereafter foff r all laborers andp p y
mechanics working at the site of the work. Such records shall contain the name, address, and rking me, ss, and 
social security number of each such worker, his or her corrrr ect classification, hourly rates of y r, his or , hou y
wages paid (including rates of contributions or costs anticipated for bona fiff de friff nge benefits or g s p id (i ng ipat g
cash equivalents thereof of the typyy es described in section 1(b)(2)(B) of the Davis-Bacon Act), q ypyy ( )( )( ) of t), 
daily and weekly number of hours worked, deductions made and actual wages paid. Whenevery y d, g p
the Secretary of Labor a has found under 29 CFR 5.5(a)(1)(iv) that the wages of anaa y laborer or y (a)( )(iv) th g y
mechanic include the amount of any costs reasonably anticipated in providing benefits under ay y ipat d in providing
plan or programaa described in section 1(b)(2)(B) of the Davis-Bacon Act, the contractor shallplan or pr g ( )(2)(B) t, 
maintain records which show that the commitment to provide such benefits is enfoff rceable, tha atment to provide su
the plan or program is financially responsible, and that the plan or program has beenthe pl p g y spons ble, that the pl p g
communicated in writing to the labora ers or mechanics affff eff cted, and records which show theing ted, 
costs anticipated or the actual cost incurrrr ed in providing such benefits. Contractors employiyy ngipat d in providi g s empl
appraa entices or trainees under approaa ved programs shall maintain written evidence of theppr ppro d pr g
registrataa ion of appaa renticeship programs and certifirtifrtif cation of trainee programs, the registrataa ion of g pp ship prog pr g s, the g
the appraa entices and trainees, and the rataa ios and wage rates prescribed in the applaa icable cappr
programs.aa

(ii)(A) The contractor shall submit weekly, foff r each week in which any contract work is (ii)(A) y, y
perfoff rmed, a copy of all payryy olls to the subrecipient, that is, the entity that receives the subs the sus the su -grant p med, py p y ip nt, s, the y g
or loan from the Stff ate capitalization grant raa ecipient.  Such documentation shall be available on api g ip
request of the State recipient or EPA. As to each payryy oll copy received, the subrecipient shall qu ip p y py ived, t ip
provide written confionfonf rmation in a foff rm satisfacm satisfm satisf tory to the State indicating whether or not the p y g wh
project is in compliance with the requirements of 29 CFR 5.5(a)(1) based on the most recent p oje s in complian quir R 5.5( )( ) b
payryy oll copies forff the specified week. The payrolls shyy all set out accurately and completely all of p y pies sp p y y omp y
the infoff rmation required to be maintained under 29 CFR 5.5(a)(3)(i), except that full social qui R 5.5( )( )(i), p
security numbers and home addresses shall not be included on the weekly payryy olls. Instead the y y p y
payryy olls shall only need to include an individually identifyff iyy ng number for each employee (e.g.,p y y y y g mp y (e
the last four digits of the employee's social security number). The required weekly payroll yyg mp y y ). quir y p y
information may be subsu mitted in any foff rm desired. Optional Form WH-347 is available a forff thisy y d. Optional 
purpose from the Wff age and Hour Division Web site atpurp g
http:tt //www.dol.gov/esa/aa whd/foff rms/wh347instr.htm or its successor site. The prime contractor is p: g prime
responsible forff the submission of copies of payrolyy ls by all subcontractors. Contractors andspons opies of p y y
subcontractors shall maintain the fullff social security number and currerr nt address of each coveredy
worker, and shall provide them upon request to the subrecipient(s) for transmission to the State r, pro them upon qu ip nt(s)
or EPA if requested by EPA, the State, the contractor, or the Wage and Hour Division of the qu y A, the , the tor, or g
Department of Labor a foff r purposes of an investigation or auditaa of compliance with prevailingp purp g omp with pr
wage requirements. It is not a violation of this section foff r a prime contractor to require ag quir prime quire
subcontractor to provide addresses and social security numbers to the prime contractor for itstor to provi y
own records, without weekly submission to the subrecipient(s).
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(B) Each payroll submitted shall be accompanied by a “Statement of Compliance,” signed by the 
contractor or subcontractor or his or her agent who pays or supervises the payment of the persons 
employed under the contract and shall certify the following:

 
(1) That the payroll for the payroll period contains the information required to be provided under § 
5.5 (a)(3)(ii) of Regulations, 29 CFR part 5, the appropriate information is being maintained under
§ 5.5 (a)(3)(i) of Regulations, 29 CFR part 5, and that such information is correct and complete;

 
(2) That each laborer or mechanic (including each helper, apprentice, and trainee) employed on 
the contract during the payroll period has been paid the full weekly wages earned, without 
rebate, either directly or indirectly, and that no deductions have been made either directly or 
indirectly from the full wages earned, other than permissible deductions as set forth in
Regulations, 29 CFR part 3;

 
(3) That each laborer or mechanic has been paid not less than the applicable wage rates and
fringe benefits or cash equivalents for the classification of work performed, as specified in the 
applicable wage determination incorporated into the contract.

 
(C) The weekly submission of a properly executed certification set forth on the reverse side of 
Optional Form WH-347 shall satisfy the requirement for submission of the “Statement of 
Compliance” required by paragraph (a)(3)(ii)(B) of this section.

 
(D) The falsification of any of the above certifications may subject the contractor or 
subcontractor to civil or criminal prosecution under section 1001 of title 18 and section 231 of 
title 31 of the United States Code.

 
(iii) The contractor or subcontractor shall make the records required under paragraph (a)(3)(i) of 
this section available for inspection, copying, or transcription by authorized representatives of 
the State, EPA or the Department of Labor, and shall permit such representatives to interview 
employees during working hours on the job. If the contractor or subcontractor fails to submit the 
required records or to make them available, the Federal agency or State may, after written notice
to the contractor, sponsor, applicant, or owner, take such action as may be necessary to cause the 
suspension of any further payment, advance, or guarantee of funds. Furthermore, failure to 
submit the required records upon request or to make such records available may be grounds for 
debarment action pursuant to 29 CFR 5.12.

 
(4) Apprentices and trainees--

 
(i) Apprentices. Apprentices will be permitted to work at less than the predetermined rate for the 
work they performed when they are employed pursuant to and individually registered in a bona
fide apprenticeship program registered with the U.S. Department of Labor, Employment and 
Training Administration, Office of Apprenticeship Training, Employer and Labor Services, or 
with a State Apprenticeship Agency recognized by the Office, or if a person is employed in his
or her first 90 days of probationary employment as an apprentice in such an apprenticeship 
program, who is not individually registered in the program, but who has been certified by the 
Office of Apprenticeship Training, Employer and Labor Services or a State Apprenticeship 
Agency (where appropriate) to be eligible for probationary employment as an apprentice. The 
allowable ratio of apprentices to journeymen on the job site in any craft classification shall not 
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contractor or subcontractor or his or her agent who pays or supervises the paymyy ent of the persons g o p y r sup
employed under the contract and shall certifyff the following:

(1) That the payryy oll forff the payroll pyy eriod contains the information required to be provided under § (1) p y p yroll py quir d to be p r § 
5.5 (a)(3)(ii) of Regulations, 29 CFR part 5, the approaa priate infoff rmation is being maintained under(a)( )( ) of g ions, 29 C R p rt 5, the pprop ing
§ 5.5 (a)(3)(i) of Regulations, 29 CFR part 5, and that such information is corrrr ect and complete;

(2) That each laborer or mechanic (including each helper, apaa prentice, and trainee) employed on (2) ( ng lpe , pp , ) mp y
the contract dut dt d ring the payryy oll period has been paid the fullff weekly wages earned, without ring p y p p y g d, without 
rebate, either directly or indirectly, and that no deductions have been made either directly or te, y y,
indirectly frff om the fullff wages earned, other than permissible deductions as set forth iny g
Regulations, 29 CFR part 3;

(3) That each laborer or mechanic has been paid not less than the applaa icabca le wage rates and(3) p ppl g
frff inge benefits or cash equivalents for the classifilassiflassif cation of work perfoff rmed,r as specified in the inge b q
applaa icable ca wage determination incorporrr ated into aa the contract.

(C) The weekly submission of a properly executed certification set forth on the reverse side of (C) y prop y
Optional Form WH-347 shall satisfyff the requirement for submission of the “Statement of Optional y quir
Compliance” required by paragraph (a)aa (3)(ii)(B) of this section.

(D) The faff lsification of any of the abovea certifications may subject the contractor or ( ) y y subj
subcontractor to civil or criminal prosecution under section 1001 of title 18 and section 231 of l pros
title 31 of the United States Code.

(iii) The contractor or subcontractor shall make the records required under paragraph (a)aa (3)(i) of (iii) The qui p g ph (a)( )(i)
this section available a forff inspection, copyiyy ng, or transcription by authoriaa zed representatives of inspe on, py g, ip y p
the State, EPA or the Department of Laba or, andaa shall permit such representatives to interview rrte, EPA or p r, p p
employees during workir ng hours on the job. If the contractor or subcontractor fails to submit the mp y g g job.
required records or to make them available, thea Federal agency or State may, after written noticequir ble, the g y y,
to the contractor, sponsor, applaa icant, or owner, take such action as may be necessary to cauaa se the tor, sponso , ppl nt, or o r, t y y
suspension of any fuff rther paymyy ent, advance, or guarantaa ee of funds.ff Furthermore, faff ilure to suspension of y p y nt, adv , or g ,
submit the required records upon request or to make such records availablea may be grounds for quir ds upon r qu
debarment action pursuant to 29 CFR 5.12.

(4) Apprentices and trainees--

(i) Apprentices. Apprentices will be permitted to workr at less than the predetermined rate forff the (i) App s. App p p
work they performed when they are employed pursuant to and individually registered in a bonay p y mp y d pu y g
fide appaa renticeship program registered with the U.S. Department of Laba or, Employmyy ent and pp ship pr g g p r, Empl y
Training Administration, Offiff ce of Apprenticeship Training, Employer anaa d Laba or Servirr ces, or ng Admin on, O pp p T g, Empl y s, or 
with a State Apprenticeship Agency recognized by the Offff iff ce, or if a person is employeyy d in hisppr hip Ag y g d by , or if p n is empl y
or her first 90 ff days of probationary employmyy ent as an appraa entice in such an appraa enticeship y f p y mp y ppr ppr ship 
program, who is not aa individually registered in the program, butaa who has been certifirtifrtif ed by the p ogr m, who is not y g p ogr m, but y
Offiff ce of Apprenticeship Training, Employer andaa Laba or Servirr ces or a State Apprenticeship pp ship g, Empl y App ship 
Agency (where approaa priate) to be eligible forff probationary employmyy ent as an appraa entice. The Ag y ( pprop te) g p y mp y ppr
allowable a ratio of appraa entices to journeymyy en on the job site in any craft classification shall not 
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be greater than the ratio permitted to the contractor as to the entire work force under the
registered program. Any worker listed on a payroll at an apprentice wage rate, who is not 
registered or otherwise employed as stated above, shall be paid not less than the applicable wage
rate on the wage determination for the classification of work actually performed. In addition, any
apprentice performing work on the job site in excess of the ratio permitted under the registered
program shall be paid not less than the applicable wage rate on the wage determination for the 
work actually performed. Where a contractor is performing construction on a project in a locality
other than that in which its program is registered, the ratios and wage rates (expressed in 
percentages of the journeyman's hourly rate) specified in the contractor's or subcontractor's
registered program shall be observed. Every apprentice must be paid at not less than the rate 
specified in the registered program for the apprentice's level of progress, expressed as a
percentage of the journeymen hourly rate specified in the applicable wage determination.
Apprentices shall be paid fringe benefits in accordance with the provisions of the apprenticeship 
program. If the apprenticeship program does not specify fringe benefits, apprentices must be 
paid the full amount of fringe benefits listed on the wage determination for the applicable 
classification. If the Administrator determines that a different practice prevails for the applicable
apprentice classification, fringes shall be paid in accordance with that determination. In the event 
the Office of Apprenticeship Training, Employer and Labor Services, or a State Apprenticeship 
Agency recognized by the Office, withdraws approval of an apprenticeship program, the 
contractor will no longer be permitted to utilize apprentices at less than the applicable 
predetermined rate for the work performed until an acceptable program is approved.

 
(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less
than the predetermined rate for the work performed unless they are employed pursuant to and
individually registered in a program which has received prior approval, evidenced by formal
certification by the U.S. Department of Labor, Employment and Training Administration. The 
ratio of trainees to journeymen on the job site shall not be greater than permitted under the plan 
approved by the Employment and Training Administration. Every trainee must be paid at not 
less than the rate specified in the approved program for the trainee's level of progress,
expressed as a percentage of the journeyman hourly rate specified in the applicable wage
determination. Trainees shall be paid fringe benefits in accordance with the provisions of the
trainee program. If the trainee program does not mention fringe benefits, trainees shall be paid 
the full amount of fringe benefits listed on the wage determination unless the Administrator of
the Wage and Hour Division determines that there is an apprenticeship program associated with
the corresponding journeyman wage rate on the wage determination which provides for less
than full fringe benefits for apprentices. Any employee listed on the payroll at a trainee rate 
who is not registered and participating in a training plan approved by the Employment and 
Training Administration shall be paid not less than the applicable wage rate on the wage
determination for the classification of work actually performed. In addition, any trainee
performing work on the job site in excess of the ratio permitted under the registered program
shall be paid not less than the applicable wage rate on the wage determination for the work
actually performed. In the event the Employment and Training Administration withdraws 
approval of a training program, the contractor will no longer be permitted to utilize trainees at 
less than the applicable predetermined rate for the work performed until an acceptable program
is approved.

 
(iii) Equal employment opportunity. The utilization of apprentices, trainees and journeymen 
under this part shall be in conformity with the equal employment opportunity requirements of 
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be greater than the ratio permitted to the contractor as to the entire work fok fk f rce under theg o p
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determination. Trainees shall be paid frid fid f inge benefits in accordance with the provisions of thep g pro
trainee program.aa If the trainee program doesaa not mention fron fon f inge benefiff ts, trainees shall be paid p g p g g ts, s shall be p
the fullff amount of frof fof f inge benefits listed on the wage determrr ination unless the Administrator ofinge b g
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who is not registered and participating in a training plan approaa ved by the Employmyy ent and g nd p rticip ng g plan ppro y mp y
Training Administration shall be paid not less than the applaa icable ca wage rate on the wageng Admin p ppl g g
determination foon fon f r the classification of work actually perfoff rmed. InII addition, any traineey p ion, a y
perfoff rmrr ing work on the job site in excess of the ratrara io permitted under the registered programaap g job si o p g p g
shall be paid not less than the applaa icableca wage rate on theaa wage determination foon fon f r the workp ppl g g
actually performed. In tII he event the Employmyy ent and Training Administration withdraws aay p Empl y g
approaa val of a training program, the contractor will no longer be permitted to utilize trainees at ppro g pr g m, g p
less than the applaa icable ca predetermined rateaa for the work perfoff rmed until an acceptable programaa
is approved.

(iii) Equal employment yy opportunity. The utilization of appraa entices, trainees and journeymen yy(iii) Equ l empl y pportuni y ppr s, tr nd journ y
under this part shall be in conformity with the equal employment oppoyy rtunity requirements of 
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Executive Order 11246, as amended, and 29 CFR part 30.

 
(5) Compliance with Copeland Act requirements. The contractor shall comply with the 
requirements of 29 CFR part 3, which are incorporated by reference in this contract.

 
(6) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clauses
contained in 29 CFR 5.5(a)(1) through (10) and such other clauses as the EPA determines  may
by appropriate, and also a clause requiring the subcontractors to include these clauses in any
lower tier subcontracts. The prime contractor shall be responsible for the compliance by any
subcontractor or lower tier subcontractor with all the contract clauses in 29 CFR 5.5.

 
(7) Contract termination; debarment. A breach of the contract clauses in 29 CFR 5.5 may be
grounds for termination of the contract, and for debarment as a contractor and a subcontractor as
provided in 29 CFR 5.12.

 
(8) Compliance with Davis-Bacon and Related Act requirements. All rulings and interpretations 
of the Davis-Bacon and Related Acts contained in 29 CFR parts 1, 3, and 5 are herein 
incorporated by reference in this contract.

 
(9) Disputes concerning labor standards. Disputes arising out of the labor standards provisions of 
this contract shall not be subject to the general disputes clause of this contract. Such disputes 
shall be resolved in accordance with the procedures of the Department of Labor set forth in 29 
CFR parts 5, 6, and 7. Disputes within the meaning of this clause include disputes between the 
contractor (or any of its subcontractors) and Subrecipient(s), State, EPA, the U.S. Department of 
Labor, or the employees or their representatives.

 
(10) Certification of eligibility.

 

(i) By entering into this contract, the contractor certifies that neither it (nor he or she) nor any
person or firm who has an interest in the contractor's firm is a person or firm ineligible to be 
awarded Government contracts by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR
5.12(a)(1).

 
(ii) No part of this contract shall be subcontracted to any person or firm ineligible for award of a
Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

 
(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C.
1001.

 
4.  Contract Provision for Contracts in Excess of $100,000.

 
(a) Contract Work Hours and Safety Standards Act. The subrecipient shall insert the following 
clauses set forth in paragraphs (a)(1), (2), (3), and (4) of this section in full in any contract in an
amount in excess of $100,000 and subject to the overtime provisions of the Contract Work Hours
and Safety Standards Act. These clauses shall be inserted in addition to the clauses required by
Item 3, above or 29 CFR 4.6. As used in this paragraph, the terms laborers and mechanics include
watchmen and guards.
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requirements of 29 CFR part 3, which are incorprr orated aa by reference in this contract.
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(1) Overtime requirements. No contractor or subcontractor contracting for any part of the contract
work which may require or involve the employment of laborers or mechanics shall require or 
permit any such laborer or mechanic in any workweek in which he or she is employed on such
work to work in excess of forty hours in such workweek unless such laborer or mechanic receives
compensation at a rate not less than one and one-half times the basic rate of pay for all hours 
worked in excess of forty hours in such workweek.

 
(2) Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the 
clause set forth in paragraph (a)(1) of this section the contractor and any subcontractor 
responsible therefore shall be liable for the unpaid wages. In addition, such contractor and
subcontractor shall be liable to the United States (in the case of work done under contract for the
District of Columbia or a territory, to such District or to such territory), for liquidated damages. 
Such liquidated damages shall be computed with respect to each individual laborer or mechanic,
including watchmen and guards, employed in violation of the clause set forth in paragraph (a)(1) 
of this section, in the sum of $10 for each calendar day on which such individual was required or
permitted to work in excess of the standard workweek of forty hours without payment of the
overtime wages required by the clause set forth in paragraph (a)(1) of this section.

 
(3) Withholding for unpaid wages and liquidated damages. The subrecipient, upon written 
request of the EPA Award Official or an authorized representative of the Department of Labor, 
shall withhold or cause to be withheld, from any moneys payable on account of work performed 
by the contractor or subcontractor under any such contract or any other Federal contract with the 
same prime contractor, or any other federally-assisted contract subject to the Contract Work
Hours and Safety Standards Act, which is held by the same prime contractor, such sums as may
be determined to be necessary to satisfy any liabilities of such contractor or subcontractor for
unpaid wages and liquidated damages as provided in the clause set forth in paragraph (b)(2) of 
this section.

 
(4) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clauses set 
forth in paragraph (a)(1) through (4) of this section and also a clause requiring the subcontractors 
to include these clauses in any lower tier subcontracts. The prime contractor shall be responsible 
for compliance by any subcontractor or lower tier subcontractor with the clauses set forth in
paragraphs (a)(1) through (4) of this section.

 
(b) In addition to the clauses contained in Item 3, above, in any contract subject only to the
Contract Work Hours and Safety Standards Act and not to any of the other statutes cited in 29
CFR 5.1, the Subrecipient shall insert a clause requiring that the contractor or subcontractor shall
maintain payrolls and basic payroll records during the course of the work and shall preserve them 
for a period of three years from the completion of the contract for all laborers and mechanics, 
including guards and watchmen, working on the contract. Such records shall contain the name and
address of each such employee, social security number, correct classifications, hourly rates of
wages paid, daily and weekly number of hours worked, deductions made, and actual wages paid. 
Further, the Subrecipient shall insert in any such contract a clause providing that the records to be
maintained under this paragraph shall be made available by the contractor or subcontractor for
inspection, copying, or transcription by authorized representatives of the (Connecticut Department 
of Public Health) and the Department of Labor, and the contractor or subcontractor will permit 
such representatives to interview employees during working hours on the job.

 

Overtime requirements. No contractor or subcontractor contracting forff any part of the contract(1) quir g y p
work which may require or involve the employmyy ent of laborers or mechanics shall require or y quire mp y quire
permit any such laborer or mechanic in any workweek in which he or she is employed on suchp y y is empl y
work to work in excess of foff rty hours in such workweek unless such laborer or mechanic receivesy
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overtime wages required by the clause set foff rth in paragraph (a)aa (1) of this section.

(3) Withholding forff unpaid wages and liquidated damages. The subsu recipient, upon written (3) ng unp g quidat g ip , upon w
request of the EPA Award Offiff cial or an authoriaa zed representative of the Department of Labor, aqu p p bor, 
shall withhold or cause caca to be withheld, from ff any moneys payable on a account of work performed withheld, y y p y k p
by the contractor or subcontractor under anaa y such contract or any other Federal contract with the y y y
same prime contractor, or anaa y other feff derally-assisted contract subjet sub ct to the Contract Workme p tor, y y je
Hours and Safeff ty Standards Act, which is held by the same prime contractor, such sums as mayy t, which is h y me p , such
be determined to be necessary to satisfyff any liabia lities of such contractor or subcontractor fory y y
unpaid wages and liquidated damages as provided in the clause set foff rth in paragraph (aa b)(2) of unp g
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wages paid, daily and weekly number of hours worked, deductions made, and actual wages paid. g p id, dai y y d, , g s paid. 
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of Public Health) and the Department of Labor,a and the contractor or subsu contractor will permit ) p bor,
such representatives to interviewrr employees during working hours on the job.
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5.  Compliance Verification

(a) The subrecipient shall periodically interview a sufficient number of employees entitled to DB
prevailing wages (covered employees) to verify that contractors or subcontractors are paying the 
appropriate wage rates.  As provided in 29 CFR 5.6(a)(6), all interviews must be conducted in 
confidence. The subrecipient must use Standard Form 1445 (SF 1445) or equivalent 
documentation to memorialize the interviews.  Copies of the SF 1445 are available from EPA on 
request.

 
(b) The subrecipient shall establish and follow an interview schedule based on its assessment of 
the risks of noncompliance with DB posed by contractors or subcontractors and the duration of 
the contract or subcontract. Subrecipients must conduct more frequent interviews if the initial
interviews or other information indicates that there is a risk that the contractor or subcontractor is 
not complying with DB.  Subrecipients shall immediately conduct necessary interviews in
response to an alleged violation of the prevailing wage requirements.  All interviews shall be
conducted in confidence.

(c) The subrecipient shall periodically conduct spot checks of a representative sample of weekly
payroll data to verify that contractors or subcontractors are paying the appropriate wage rates.

The subrecipient shall establish and follow a spot check schedule based on its assessment of the 
risks of noncompliance with DB posed by contractors or subcontractors and the duration of the 
contract or subcontract.  At a minimum, if practicable, the subrecipient should spot check payroll 
data within two weeks of each contractor or subcontractor’s submission of its initial payroll data 
and two weeks prior to the completion date the contract or subcontract. Subrecipients must 
conduct more frequent spot checks if the initial spot check or other information indicates that
there is a risk that the contractor or subcontractor is not complying with DB. In addition, during
the examinations the subrecipient shall verify evidence of fringe benefit plans and payments 
thereunder by contractors and subcontractors who claim credit for fringe benefit contributions.

 
(d) The subrecipient shall periodically review contractors and subcontractors use of apprentices
and trainees to verify registration and certification with respect to apprenticeship and training
programs approved by either the U.S Department of Labor or a state, as appropriate, and that
contractors and subcontractors are not using disproportionate numbers of, laborers, trainees and
apprentices.  These reviews shall be conducted in accordance with the schedules for spot checks 
and interviews described in Item 5(b) and (c) above.

 
(e) Subrecipients must immediately report potential violations of the DB prevailing wage
requirements to the EPA DB contact listed above and to the appropriate DOL Wage and Hour 
District Office listed at http://www.dol.gov/esa/contacts/whd/america2.htm.

 

5.  Compliance Verificaff tion
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SECTION 01010 
 

SUMMARY OF WORK 
 
 
PART 1  GENERAL 
 
1.01 SCOPE OF WORK: 
 

  A. The scope of this project includes the furnishing of all materials, equipment, tools and labor 
necessary for the construction of a new water storage tank and appurtenant work as shown on 
the drawings and as specified herein.  This project also includes the demolition of an existing 
5.0 MG steel water storage tank and appurtenances, and upgrades to the Bentley Brook PRV 
station.   

   
  B. The major work items to be completed include, but are not limited to, the following: 

 
1. A new 2,500,000 gallon water storage tank precast, pre-stressed, wire-wound, 

concrete water storage tank with an approximate diameter of 73 feet and a maximum 
water level height of approximately 81 feet including required access ladder, shell 
manhole, finial vent and roof hatch per applicable AWWA standards. 

 2. A new 9’ x 7’ pre-cast concrete valve vault to house a new 24-inch gate valve, process 
piping and sample tap.   

 3. Site work including excavation, backfill, and grading for the construction of the 
precast, pre-stressed, wire-wound, concrete water storage tank; 24-inch ductile iron 
water main, fittings and valves; connections to existing 24-inch ductile iron main; 
underground electrical and instrumentation conduit systems; surface restoration; new 
chain link fencing and appurtenances.   

4. Cast-in-place concrete work including equipment pads, tank overflow splash pad and 
appurtenances. 

5. A new above-grade tank sampling/service enclosure including sampling lines, 
process valves, pressure transmitter and electrical systems to provide power and 
control for instrumentation and field equipment.    

6. Upgrades at the Bentley Brook PRV station including a new PLC-based control panel 
with radio/modem, two (2) new solenoid shutoff valves installed on the control lines of 
both existing pressure reducing valves, new electrical connections and 
appurtenances.   

7. Demolition of the existing Mohegan Park Water Storage Tank and appurtenances 
including the removal and disposal of an existing 5.0 MG welded steel tank with an 
approximate diameter of 140-feet and a maximum water level elevation of 
approximately 44 feet; an existing cast-in-place concrete ring wall foundation having 
an outside diameter of approximately 142 feet, an existing 14-foot by 9-foot reinforced 
concrete valve vault and associated process piping and valves; an existing 8-foot tall 
chain link fence, and other miscellaneous items.  All equipment and materials 
demolished and/or removed shall be disposed off-site by the Contractor.   

8. All incidentals to complete the work in accordance with these specifications and 
drawings. 

   
  C. The option of replacing the two existing 14-inch pressure reducing valves located at the 

Bentley Brook PRV station with new 14-inch pressure reducing valves is being included as an 
alternate to the Base Bid.  
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D. The Contractor is responsible for all coordination to complete the scope of work of the project 
as shown in the drawings and specified herein. 

 
E. This project is being funded by the Connecticut Department of Public Health (DPH) 

through the Connecticut Drinking Water State Revolving Fund (DWSRF) program. Specific 
requirements associated with Minority/Women Business Enterprises (M/WBE) as well as 
reporting procedures are associated with this funding. The Contractor shall adhere to all 
requirements associated with this funding.  

 
1.02  CONSTRUCTION SEQUENCE: 
 

A. The Contractor shall be responsible for scheduling his activities and the activities of any 
subcontractors involved, to meet the time duration established for the contract.  Scheduling of 
the work shall be coordinated with the Owner and Engineer as determined at the Pre-
Construction Conference.   

 
B. Specific components of the work that may impact normal system operations shall not 

commence without the prior approval of the Engineer.  Any interruption in the supply of water 
shall be limited in duration, and approved by and coordinated with the Owner. 

 
C. The work shall be sequential so that the demolition of the existing water storage tank including 

the concrete ring wall foundation, concrete valve vault, inlet/outlet tank piping, and other 
appurtenant work as shown on the drawings is completed first.  Once the existing water 
storage tank and appurtenances have been removed and disposed, the Contractor can then 
proceed with the construction of the new water storage tank and appurtenant work within the 
existing tank footprint as shown on the drawings.  
 

D. Alternate No. 1: Replacement of Existing Pressure Reducing Valves  
 

1. Attention is directed to the fact that the water supply provided through the Bentley Brook 
PRV station is the primary source of drinking water for the distribution system operated by 
the Owner. It is essential that a continuous supply of water be available at all times during 
the proposed construction activities.   

 
2. The Contractor shall be allowed to take only of the pressure reducing valves out of 

service at a time. Work to replace the pressure reducing valve shall be sequential so 
that the new pressure reducing valve and appurtenances as shown on the drawings is 
completed, tested, approved and placed into service prior to commencing work on the 
other pressure reducing valve.  

 
E. The Contractor shall submit a work plan as specified in Section 01300 indicating the proposed 

sequence of construction to complete the major items of work and methods to be employed 
during the construction.  

 
F. The Contractor shall coordinate the operation of existing valves, timing and duration of 

shutdown of existing water mains, markouts, disinfection and reactivation of water mains 
with the Engineer and Owner and provide at least 24 hours notification to the Engineer and 
Owner prior to the stated work. 

  
1.03 PROJECT/SITE CONDITIONS: 
 

A. Existing Conditions: 
 

1. Use of Premises and Offsite Work: 
 
 a. Staging Area:  The Owner has provided staging areas at the Mohegan Park 
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tank site as designated on the Drawings. Additional staging and lay down 
areas are the responsibility of the Contractor. 

 
b. Contractor shall dispose of excess materials from excavations that are 

unsuitable for use as backfill, as specified in Section 02221, and material to 
be demolished as specified in Section 02220. Contractor shall provide for 
disposal of unsuitable and waste materials off site in accordance with all 
applicable laws.  

   

c. The exterior coating of the existing Mohegan Park Tank has been confirmed 
to contain lead. Refer to the test report dated October 29, 2014, included in 
Appendix B. The Contractor meet federal, state and local requirements for 
the handling, management and disposal of the coated materials.     

    
B. Subsurface Conditions:  

 
1. A copy of the geotechnical report dated July 2016 as prepared by Dewberry 

Engineers Inc. is in included in Appendix A. 
   
 
PART 2 – PRODUCTS:  N/A 
 
 
PART 3 - EXECUTION 
 
3.01 PREPARATION:  
 

A. Verification of Existing Conditions: 
 
1. In advance of shop drawing submittals for connecting buried pipe, couplings, and 

fittings, the Contractor shall confirm via test pitting the pipe depth, horizontal and 
vertical alignment, actual outside diameter and ovality of the existing pipeline. The 
Contractor shall backfill and compact each test pit excavation in accordance with 
Section 02221. 

 
2. Contractor shall confirm pipe grade and depth prior to ordering pre-cast concrete 

vaults and manholes. 
 
B. Examination of Site: 

 
1. Before starting operations, examine site to become acquainted with conditions to be 

encountered. 
 
2. Verify exact location of sewers, water mains, gas mains, above or below ground 

electrical wires, other utilities and conduits and structures which may interfere with 
work. 

 
3. Verify all dimensions of existing and new work that is to connect to existing work by 

measurement of existing work. 
 
4. All discrepancies between Contract Documents and existing conditions shall be 

referred to the Owner before any Work affected thereby has been commenced. 
 

END OF SECTION 
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SECTION 01011 
 

GENERAL PROJECT REQUIREMENTS 
 
 
PART 1  GENERAL 
 
1.01 CONTRACTOR'S EMERGENCY SERVICE: 
 

A. Any Contractor whose place of business is located beyond the vicinity of the site of the 
work and who does not maintain local headquarters 24 hours a day must make satisfactory 
arrangements with the Owner to service emergencies or complaints which may occur at 
night, over the weekend, or when the job is shutdown.  If he does not, the Owner may make 
arrangements and the cost will be charged to the Contractor. 

 
B. Before the final estimate is certified for payment, the Contractor shall make similar 

arrangements to cover the guarantee period. 
 

1.02 WORK AREA: 
 

A. In general, the limit of work lines will be the street lines and property and easement lines 
as defined on the Drawings or in these Specifications, and represent the bounds within 
which the Contractor shall perform all construction operations.  Rights to occupy or use 
additional lands which may be desired or required by the Contractor for access to the work 
area or for erection of temporary structures, storage of materials or additional working 
space shall be obtained by the Contractor at no additional cost to the Owner.  Approval to 
use or store materials on land of the Owner shall be obtained from the Owner.   

 
1.03 WATER FOR CONSTRUCTION PURPOSES: 
 

A. In locations where water is in sufficient supply, the Contractor may be allowed to use water 
without the 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.   

 
1.04 WORK IN FREEZING WEATHER: 
 

A. Unless written permission is given, work liable to be affected by frost shall be suspended 
during freezing weather.  When work proceeds in such a condition, the Contractor shall 
provide approved facilities for heating the materials and for protecting the finish work. 

 
B. In placing concrete or brick masonry during freezing weather, the Contractor shall take all 

necessary precautions for removing the ice and frost from materials, and shall thoroughly 
heat the water, sand and gravel or crushed stone used, so that mortar and concrete shall 
be warm throughout when placed in the work; shall provide satisfactory covering for the 
newly-laid masonry by tarpaulin, wood and building paper shelters, or other approved 
means; and shall provide approved artificial means for keeping the air warm and moist 
beneath said covering for protecting newly laid masonry from freezing, and for securing 
work satisfactory in all respects.  The Engineer may, however, prohibit the laying of 
masonry or placing of concrete at any time when in his judgment, the conditions are 
unsuitable or the proper precautions are not being taken, whatever the weather may be, in 
any season. 

 
C. Temporary heating apparatus shall be installed and operated in such manner that the 

finished work will not be damaged thereby. 
 
1.05 PIPE LOCATION: 
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A. Pipelines will be located substantially as indicated on the drawings, but the right is reserved 
to the Owner, acting through the Engineer, to make such modifications in location as may 
be found desirable to avoid interference with existing structures or for other reasons.  
Where fittings, etc., are noted on the Drawings, such notation is for the Contractor's 
convenience and does not relieve him from laying and jointing different or additional items 
where required. 

 
1.06 HAULING, HANDLING AND STORAGE OF MATERIALS: 
 

A. The Contractor shall, at his own expense, handle and haul all materials furnished by him 
and shall remove any of his surplus materials at the completion of the work. 

 
B The Contractor shall be responsible for obtaining offsite land to provide suitable and 

adequate storage for equipment and materials furnished by him 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. 

 
1.07 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 his own expense, provide suitable and safe means for 
completely covering all open excavations and for accommodating travel when work is not 
in progress. 

 
B. Bridges provided during construction shall be removed when no longer required. 
 
C. The length of open trench will be controlled by the particular surrounding conditions but 

shall always be confined to the limits prescribed by the Engineer. 
 

D. 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. 

 
E. All street excavations shall be completely closed at the end of each work day.  The use of 

steel plates of adequate strength to carry traffic shall be used.   
 
1.08 MAINTENANCE OF TRAFFIC: 
 

A. Unless permission to close the street is received in writing from the proper authority, all 
excavated material shall be placed so that vehicular and pedestrian traffic may be 
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. 
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C. The Contractor shall at his 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.  He 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 Engineer during construction.   

 
1.09 CARE AND PROTECTION OF PROPERTY: 
 

A. 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 his expense, to a condition similar 
or equal to that existing before the damage was done, to the satisfaction of the Engineer. 

 
1.10 PROTECTION AND RELOCATION OF EXISTING STRUCTURES AND UTILITIES: 
 

A. All existing buildings, utilities, pipes, poles, wires fences, curbing, property line markers 
and other structures which the Engineer 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. Protection or temporary removal and replacement of existing utilities and structures as 

described in this Section shall be a part of the work under the Contract and all costs in 
connection therewith shall be included in the Total Price Bid in the BID PROPOSAL. 

 
D. 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. 

 
E. 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. 

 
F. 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. 
 
1.11 DIMENSIONS OF EXISTING STRUCTURES: 
 

A. 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 which is 
dependent on the correctness of such information. 
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1.12 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, nor 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 Connecticut law, the Contractor shall, at least 48 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 “CBYD” at telephone number: 811. 

 
C. The Contractor shall coordinate all work involving utilities and shall satisfy himself as to 

the existing conditions of the areas in which he is to perform work. He shall conduct and 
arrange his work so as to impede or interfere with the work of other contractors working 
in the adjacent areas.  

  
1.13 COORDINATION OF WORK: 

 
A. The General Contractor shall be responsible for coordinating his own work as well as that 

of any subcontractors.  He shall be responsible for notification of the Engineer when each 
phase of work is expected to begin and the approximate completion date. 

 
1.14 TIME FOR COMPLETION OF CONTRACT 

 
A. The time for completion of this contract is stipulated in the Notice to Contractors.  The 

Bidder shall base his bid on completing the proposed work by the completion date. 
 
1.15 COMPLIANCE WITH PERMITS: 

 
A. The Contractor shall perform all work in conformance with requirements of the Permits as 

described in Section 01067 - PERMITS. 
 
1.16 CONNECTIONS TO EXISTING WATER SYSTEMS: 

 
A. Connections to the existing distribution system shall be made as shown on the drawings 

and/or as approved by the Owner. 
 
B. 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. 
 
C. 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.  He 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. 

 
1.17 CONTRACTOR'S REPRESENTATIVE: 

 
A. 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. 

 
1.18 HOURS OF CONSTRUCTION ACTIVITY: 
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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 Weekends (Saturdays 
and Sundays), nights 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 
7:00 a.m. to 3:00 p.m.).  When assistance is required by the Contractor outside of the 
Owner's normal working hours, the cost shall be incurred by the Contractor at the 
prevailing overtime rate of pay for the City personnel providing the assistance.  The 
Owner shall bill the Contractor directly.   

 
C. The Contractor shall provide 72 hour notice to the Owner when assistance is required 

outside of the Owner’s normal working hours. 
 
1.19 MAINTENANCE OF FLOW: 
 

A. The Contractor shall at his 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 Engineer well in advance of the interruption of any flow. 

 
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, he 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 his operations as described in Section 01770 PROJECT CLOSEOUT. 
 
1.20 REJECTED MATERIALS AND DEFECTIVE WORK: 
 

A. Materials furnished by the Contractor and condemned by the Engineer 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 Engineer. 

 
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 Engineer, occurring previous to the final payment. 

 
1.21 SANITARY REGULATIONS: 

 
A. 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 
commitance 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 
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written consent of the Engineer. The sanitary conveniences specified above shall be the 
obligation and responsibility of the Contractor.   

 
1.22 SITE INVESTIGATION: 
 

A. The Contractor acknowledges that he has satisfied himself 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 himself 
with available information will not relieve him 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. 

 
1.23 OCCUPYING PRIVATE PROPERTY: 

 
A. 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. 

 
1.24 HAZARDOUS WASTE: 
 

A. Should the Contractor, while performing work under this contract, uncover hazardous 
materials, as defined in Connecticut Department of Energy & Environmental Protection 
(DEEP), he shall immediately notify the Engineer.  The Contractor is not, and has no 
authority to act as, a handler, generator, operator or disposer of hazardous or toxic 
substances found or identified at the site, and the Owner shall undertake all such functions. 

 
1.25 WEATHER PROTECTION: 
 

A. The General Contractor shall install weather protection and shall furnish adequate heat in 
the area so protected during the months of November through March. 

 
1.26 ELECTRICAL SERVICES: 
 

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 process. The Contractor shall provide and pay 
for all temporary wiring, switches, connections, and meters.  

 
1.27 REFERENCES: 
 

A. Where references are made in the Contract Documents to Publications and Standards 
issued by Associations or Societies, the intent shall be understood to specify the current 
edition of such Publication or Standards (including tentative revisions) in effect on the date 
of the Contract advertisement notwithstanding any reference to a particular date. 

 
B. There shall be sufficient electric lighting so that all work may be done in a workmanlike 

manner where there is not sufficient daylight.  
 

1.28 CONTINUITY OF SERVICES: 
 

A. No utilities such as electric, telephone, water, gas, or other service shall be shut down 
without receiving prior permission from the Owner and utility company. 

 
B. Advance notification of at least 24 hours of all shutdowns shall be given to the Engineer. 
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C. The actual turning off or on of the main valves or switch shall be performed by the 

Contractor's authorized personnel if so permitted by the utilities.  Under no circumstances 
shall assistance from the Engineer or personnel employed by the City, in starting up utilities 
relieve the Contractor of his responsibilities for proper workmanship and supervision. 

 
1.29 WORK PLANS: 
 

A. Contractor shall submit a work plan for each significant phase of construction associated 
with the work as described in Section 01300. 

 
1.30 CONSTRUCTION CREWS: 
 

A. Contractor shall not increase the number of construction crews assigned to the work area 
without providing one week advance notice to the Engineer.  

 
1.31 WORK BY OTHERS: 
 

A. Other Contractors and utility companies may require access over the site and the 
Contractor shall do his work in cooperation with them. 

 
B. The Contractor’s attention is directed to the fact that work by utility companies and other 

contractors may be carried on concurrently within and adjacent to the limits of the Contract.   
 
C. Certain constructions shall be worked out mutually with the companies or contractors 

concerned, and the Contractor shall schedule his work accordingly.  Any delay occasioned 
by work of this nature shall be absorbed by the Contractor unless circumstances beyond 
the normal anticipated time cause serious interference with the Contractor’s schedule of 
operations.  If such be the case, the Contractor shall submit a request in writing to the 
Engineer, outlining the facts and reasons therefor, for an extension of contract time. 

 
1.32 SEPARATE CONTRACTS: 
 

A. The Contractor shall coordinate his operations with those of other Contractors as required 
to perform his work.  Cooperation will be required in the arrangement for the storage of 
materials and in the detailed execution of the work.  The Contractor, including his 
subcontractors, shall keep informed of the progress and the detail work of other 
Contractors, and shall notify the Engineer immediately of lack of progress or defective 
workmanship on the part of other Contractors. 

 
B. Failure of a Contractor to keep the Engineer informed of the work progressing on the site 

and failure to give notice of lack of progress or defective workmanship by others shall be 
construed as acceptance by him of the status of the work as being satisfactory for proper 
coordination with his own work. 

 
1.33 ACTIONS BY THE ENGINEER - EMERGENCY: 
 

A. The intention of any other Sections of this Contract relative to actions by the Engineer in 
an emergency is not to relieve the Contractor from acting, but to provide for consultations 
between the Engineer and Contractor in an emergency which permits time for such 
consultation. 

 
1.34 CHANGES BY THE CONTRACTOR: 
 

A. Changes in the plans and specifications requested by the Contractor and/or his 
subcontractors or suppliers must be in writing to the Engineer by the Contractor and 
approved by the Engineer.  Such approved changes shall be acted upon by the Engineer 
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as change orders or minor changes in accordance with the requirements of the Contract. 
Unless approved to be incorporated into change orders by the Engineer, the cost of 
Contractor requested changes shall be borne by the Contractor. 

 
1.35 CONSTRUCTION SCHEDULES AND METHODS DESCRIPTIONS: 

 
A. Schedules and methods descriptions submitted are subject to the approval of the Engineer.  

Form and content should be sufficient to convey a clear and complete picture in adequate 
detail.  Additional or new submissions may be required by the Engineer if form, content or 
detail is inadequate, in the Engineer's opinion.  Schedules shall be by the Critical Path 
method (CPM) submitted, for the Engineer's approval, in six (6) copies at least one (1) 
week before the Preconstruction Conference. 

 
B. Construction schedules should, as a minimum, show: 

 
1. Start and finish dates for all significant activities and portions of the work. 
 
2. Clear indication of the intended sequence, time duration and activity levels of 

Contractor's operations arranged to show completion within the contract time. 
 
3. The added and aggregate value of work completed for each successive monthly 

period over the contract time. 
 
4. Construction schedules shall be updated monthly.  A copy of the update shall be 

submitted to the Engineer. 
 

C. If the Contractor's activities differ substantially from the approved schedule, in the 
Engineer's opinion, or if it is necessary to coordinate the work with that of other Contractors, 
the Engineer may direct or request and the Contractor will provide a revised schedule 
consistent with actual progress or as necessary to provide the required coordination. 

 
D. The cost of all submissions under these requirements, whether initial or in response to the 

Engineer's request for additional or revised information, shall be provided for in the 
Contractor's bid.  No additional compensation shall be paid. 

 
1.36 SEQUENCE OF CONSTRUCTION: 
 

A. The order or sequence of execution of the work, the methods of construction, the general 
conduct of the work, and the general arrangement of the construction plans to be installed 
shall be in accordance with Section 01010 and shall at all times be subject to the review of 
the Engineer.  This includes the requirement that clearing, grading and excavation activities 
be effectively coordinated with the construction schedule. 

 
1.37 LINES, GRADES, AND MEASUREMENTS: 
 

A. The Contractor shall be responsible for laying out the work including all lines, grades, 
elevations and measurements necessary for the proper completion of the work as 
described in Section 01010, SUMMARY OF WORK. The Contractor shall employ a 
competent civil engineer, registered in Connecticut as a Professional Engineer or Land 
Surveyor to conduct all layout and survey work as required, and shall be subject to the 
approval of the Engineer.  The Contractor shall require said engineer to establish all lines, 
elevations, reference marks, batter boards, etc., as needed by the Contractor during the 
progress of the Work, and from time to time to verify such marks by instrument or other 
appropriate means. 

 
B. The Engineer shall be permitted at all times to check the lines, elevations, reference marks, 

batter boards, etc., set by the Contractor, who shall correct any errors in lines, elevations, 
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reference marks, batter boards, etc., disclosed by such check.  Such a check shall not be 
construed to be an approval of the Contractor’s work and shall not relieve or diminish in 
any way the responsibility of the Contractor for the accurate and satisfactory construction 
and completion of the entire Work. 

 
C. The Contractor shall make, check, and be responsible for all measurements and 

dimensions necessary for the proper construction of and the prevention of misfittings in the 
work.  

 
1.38 WORK TO CONFORM: 
 

A. During its progress and on its completion, the Work shall conform truly to the lines, levels, 
and grades indicated on the Drawings or given by the Engineer and shall be built in a 
thoroughly substantial and workmanlike manner, in strict accordance with the Drawings, 
Specifications, and other Contract Documents and the directions given from time to time 
by the Engineer. 

 
B. All work done without instructions having been given therefore by the Engineer, without 

proper lines or grades shall not be estimated or paid for except when such work is 
authorized by the Engineer in writing.  Work so done may be ordered uncovered or taken 
down, removed, and replaced at the Contractor's expense, if found not to be in accordance 
with the Contract lines and grades and Contract Specifications. 

 
1.39 SAFETY REGULATIONS: 
 

A. The Contractor shall take all necessary precautions and provide all necessary safeguards 
to prevent personal injury and property damage.  The Contractor shall provide protection 
for all persons including but not limited to his employees and employees of other 
contractors or subcontractors; members of the public; and employees, agents, and 
representatives of the Owner, Engineer, and regulatory agencies that may be on or about 
the Work. The Contractor shall provide protection for all public and private property 
including, but not limited to, structures, pipes, and utilities, above and below ground. 

 
B. The Contractor shall provide and maintain all necessary safety equipment such as fences, 

barriers, signs, lights, walkways, guards and fire prevention and fire fighting equipment and 
shall take such other action as is required to fulfill his obligations under this subsection. 

 
C. The Contractor shall comply with all applicable Federal, State, and local laws, ordinances, 

rules, and regulations and lawful orders of all authorities having jurisdiction for the safety 
of persons and protection of property. 

 
1.40 DWSRF PROJECT SIGN: 
 

A. The Contractor is responsible for erecting a sign at the project site prior to the start of 
construction in an area designated and approved by the Engineer. The project sign will 
indicate, but is not limited to informing the public that the Connecticut Department of Public 
Health is providing the funding.  A copy of the Project Signage Guidelines and requirements 
for erecting a project sign has been included at the end of this section.  

 
END OF SECTION 
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Connecticut Department of Public Health 

Drinking Water State Revolving Fund 

Project Signage Guidelines 
 

DWSRF Project Sign Requirement 

 

Project signage requirements apply to the construction phase of all public water system (PWS) drinking 

water projects with a total project cost of $100,000 or more that are receiving funding (wholly or partly) 

from the Drinking Water State Revolving Fund (DWSRF). This requirement is intended to enhance the 

public awareness of the DWSRF and the positive impacts and benefits of the funding being provided by 

the State of Connecticut and the United States Environmental Protection Agency (USEPA) to 

Connecticut’s communities for public drinking water improvements. These projects have direct and 

tangible benefits to Connecticut’s residents, businesses and visitors that are often taken for granted or 

go unnoticed. Awareness of the DWSRF funding is important to help gain public support for the DWSRF 

and communicate the importance of its role in lowering the overall cost to communities of maintaining 

safe and reliable public drinking water infrastructure. Connecticut’s DWSRF Program has developed 

these guidelines to clarify these requirements and assist the PWS in complying with them. These 

guidelines are also consistent with the memorandum that USEPA issued to all State Revolving Fund 

programs (Clean Water and Drinking Water) on June 3, 2015 which outlines project signage expectations 

for projects funded in whole or in part with federal capitalization grants received by states. 

 

Traditional construction projects typically require that a physical sign (i.e. standard project sign) be 

erected at, or near, the project site where it can be seen by a broad audience. However, there may be 

instances where a DWSRF-funded project is located in an area where standard signage is unlikely to be 

seen by a broad audience, is not cost-effective or presents other unique challenges. Also some projects 

may be spread across many locations (i.e. water meter replacements) and do not have a defined 

location. In these instances where the provision of standard signage at the project site is not practical, 

this guidance provides an alternative option that PWSs can consider to satisfy state and federal signage 

requirements. Any alternative that does not involve the erection of a standard project sign at, or near, 

the project site requires advance approval of the Department of Public Health’s (DPH) Drinking Water 

Section (DWS) prior to implementation. DWSRF funded projects with a total project cost (planning, 

design and construction) less than $100,000 are not required to comply with any signage requirements. 

Costs associated with complying with this signage requirement are eligible for DWSRF funding. 

 

Executive Order 13166 and EPA Order 1000.32 

 

PWSs must ensure that limited English proficient individuals have meaningful access to activities 

receiving federal funding, consistent with Presidential Executive Order 13166 and United States 

Environmental Protection Agency Order 1000.32. In this regard, to increase public awareness of projects 

serving communities where English is not the predominant language, PWSs are encouraged to translate 

the language used (excluding logos) into the appropriate non-English language(s). The cost of such 

translation is eligible for DWSRF funding provided the costs are reasonable. 

 

Option 1: Standard Signage 

 

In general, large projects with a total construction cost of $1,000,000 (one million dollars) or more that 

involve significant expansion or construction of a new or replacement facility are required to publicize 

through standard signage. Signs should be erected near a major road or thoroughfare to effectively 
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publicize the upgrades. There may be instances where the project is located in a remote area or on a 

dead end street which would be unlikely to provide the intended exposure of the sign to a broad 

audience. In these cases, the sign may be located away from the project site if there is another 

reasonable alternative. For example, a community may elect to place a sign advertising a project located 

at a remote reservoir (intake or pipeline project) on a major roadway near the treatment plant that will 

receive water from the new facility. 

 

The project sign shall be erected prior to the start of any construction work, and shall be in accordance 

with the specifications and project sign detail shown in Figure 1. The sign shall be furnished, erected, 

and maintained by the Contractor at a location designated by the Project Owner’s 

engineer/representative. The names of the Commissioner of the DPH and the Governor of the State of 

Connecticut as shown on the sign shall be kept current, and shall be revised with 30 days of such notice 

to the Contractor that a change has occurred, at no cost to the Owner. No additional information shall 

be placed on the project sign beyond that shown in the project sign detail unless advance approval is 

obtained from the DWS. If the owner  wishes to erect a supplemental sign with additional detail 

regarding the project or its sponsors, that sign shall be placed in a manner that the project sign is not 

obscured from public view. The sign shall not be removed until the project is completed. 

 

Figure 1 – DWSRF Standard Project Sign 

 
  DPH Logo              CT Seal 

 

 
 
 
 
                Only 

if 

EPA Logo                            

project is 
             
subsidized 

 
  
     

 

 

 

Sign Specifications: 

Sign:  ¾” min. thickness exterior plywood (A-B) or APA high density overlay plywood 

(HDO) 

Sign Dimensions: 4’ high x 8’ wide 

Sign Face Background:  White outdoor enamel paint (min. 3 coats) 

Lettering Color:  Black 

Logos/State Seal: EPA logo, DPH logo and CT State seal stickers will be provided by DPH 

for the sign, placement should be generally in the locations shown in Figure 1. The 

project owner’s utility logo may be included in the remaining open corner. 

Sign Positioning: Upright on posts clearly visible to public and project site visitors 

Fasteners:  Rustproof 

 

STATE OF CONNECTICUT 

DANNEL PATRICK MALLOY, GOVERNOR 

                DEPARTMENT OF PUBLIC HEALTH                  

 

RAUL PINO, M.D., M.P.H, COMMISSIONER 

 

SAFE DRINKING WATER ACT PROJECT 

PWS NAME 

PROJECT NAME/DESCRIPTION 

 

                   $X,XXX,XXX     SUBSIDIZED    

LOAN 

From 

DRINKING WATER STATE REVOLVING FUND 
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After the signage has been erected a Certificate of Compliance – DWSRF Project Signage form must be 

completed and sent electronically to the DWSRF mailbox to document compliance with this 

requirement.  

 

Option 2: Signage Posted on Website and Distributed to Customers 

 

Smaller projects costing more than $100,000 but less than $1,000,000, projects located in remote areas, 

and projects without a defined project location may need a more cost-effective or practical method of 

complying with the signage requirement. The following alternative option may be considered in those 

instances. 

 

PWS can include a single-page pamphlet within water and sewer bills, provide a pamphlet as a separate 

mailing or hand deliver the pamphlet to customers. The use of a pamphlet should be combined with 

posting information on the PWS’s or municipality’s website (if available).  This approach would 

effectively publicize the project to those individuals directly benefitting from the project as well as 

potentially reach other members of the community that have access to the website. The website 

information should be posted in an area of the website that receives high traffic volume (Example: 

“News” section). Pamphlets and website posting shall be performed prior to the start of any 

construction work and website postings should remain active until the project is completed. 

 

Pamphlets and website postings must minimally include the following information: 

 

• Name of facility, project and community 

• State SRF administering the program 

• Project is wholly or partially funded with EPA funding 

• Brief description of the project 

• Brief listing of water quality benefits to be achieved 

 

PWSs are further encouraged to provide details of the interest rate and financial savings that the 

community achieved by taking advantage of SRF funds as well as the environmental and public health 

benefits to the community. 

 

The following language is an example of information that a PWS may use for pamphlets and web 

postings. 
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[Date] 

[Name of PWS] Receives Drinking Water State Revolving Fund [add “Subsidized” (if applicable)] Loan 

 

Construction of upgrades and improvements to the [insert name of facility] were 

financed [insert “in part” or “in whole”] by the Drinking Water State Revolving Fund 

(DWSRF) in the amount of [insert amount of DWSRF funding]. The DWSRF program is 

administered by the Department of Public Health (DPH) with joint funding from the 

U.S. Environmental Protection Agency and the State of Connecticut. This project will 

[insert description of project] and will provide water quality benefits [insert details 

specifying environmental and/or public health benefits of the project] for community 

residents and businesses in and near [insert name of town or city and, if appropriate, 

neighborhood]. DWSRF programs operate around the country to provide states and 

communities a low-cost financing alternative to maintain and improve the 

infrastructure that protects our valuable public drinking water resources nationwide. 

For more information on the DWSRF please visit the DPH’s DWSRF website. 

 

 

PWSs that choose this option for signage compliance must receive advance approval from the DPH 

Drinking Water Section prior to implementation. Requests for approval may be sent electronically to 

the DWSRF mailbox at DPH.CTDWSRF@ct.gov. After the signage has been distributed to customers and 

posted to the PWS’s website a Certificate of Compliance – DWSRF Project Signage form must be 

completed and sent electronically to the DWSRF mailbox to document compliance with this 

requirement.   
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Department of Public Health 

Drinking Water Section 

Drinking Water State Revolving Fund 

 

Certification of Compliance – Project Signage 

 

PWS Name: 

PWS ID: 

Town: 
DWSRF Project Name: 

DWSRF Project Number: 

 

Project Signage Details: 

 

The above referenced construction project that received funding from the Drinking Water State 
Revolving Fund has complied with the Connecticut Department of Public Health – Drinking 
Water Section’s Project Signage Guidelines dated [ADD DATE] in the manner identified below: 
 

Check all that apply. Fill in or attach, as appropriate, the applicable requested information. 

 

□ Option 1:  Standard Signage – sign erected at or near the project location 
a. Date sign was erected:  _____________________ 
b. Attach photo of sign 

□ Option 2:  Mail or hand delivery to customers 
a. Date distributed to customers 
b. Method of delivery (check all that apply): 

□  Hand delivery 
□  Mail delivery 

□  Other (specify): ________________________ 
c. Attach copy of pamphlet 

□ Option 2:  Signage posted on website 
a. Date sign was posted:   _____________________ 
b. URL Address of website:  _____________________ 

 

Certification: 

I hereby certify that the information provided above is true and correct to the best of my 
knowledge. 

 

Name (please print): _____________________________________________ 

Title:   _____________________________________________ 

Signature:    _____________________________________________ 

Date:   ___________________ 
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SECTION 01025 

 MEASUREMENT AND PAYMENT 

PART 1 GENERAL 

1.01 DESCRIPTION 

A. Section Includes 

1. Measurement and payment of all items of the Work shall be as specified in this 
Section. 

2. Lump sum and unit price items referenced in this Section are the prices bid in the 
Bid Schedule contained in Section 00410. 

3. All portions of the Work are either included in the Lump Sum, a Unit Price Item, or 
an Allowance listed in the Bid Schedule. 

1.02 RELATED SECTIONS 

A. Section 01300 - Submittals 

B. Section 01370 - Schedule of Values 

1.03 LUMP SUM 

A. Payment of the lump sum items in Section 00410 shall be full compensation for all work. 

B. Payment of the lump sum items shall also fully compensate the Contractor for any other 
work that is not specified or indicated but is necessary to complete the Work. 

1.04 UNIT PRICE ITEMS 

A. Payment for work of a unit price item shall be full compensation for all labor, materials, and 
equipment required to furnish, install and test each unit of Work covered under the 
applicable item. 

B. Payment of unit price items will only be made for the actual quantity of Work performed. 

1.05 ITEM 1 – NEW 2.5 MG PRE-CAST PRE-STRESSED CONCRETE WATER STORAGE TANK, 
SITE WORK, PIPING AND APPURTENANCES: 

A. The lump sum price for Item 1 shall constitute full compensation for furnishing all labor, 
materials, tools, supplies, and equipment required for the construction of a new 2.5 mg pre-
cast, pre-stressed concrete water storage tank including site work, piping and all 
appurtenant work, complete, as shown on the drawings and called for in the specifications; 
except for the work included under Bid Items 2 and 3 of the Bid Schedule included in 
Section 00410.    
 

B. The lump sum price bid for Item 1 shall include the cost of all appurtenant work not 
separately covered under other bid items, including: mobilization; temporary field facilities; 
excavation to normal grades; dewatering; furnishing, installing, and removing wood and/or 
steel sheeting and/or bracing; test pits; backfilling and compaction; crushed stone and 



Mohegan Park Tank Replacement           
Norwich Public Utilities                                             September 2016 

 

MEASUREMENT AND PAYMENT 
01025 - 2 

gravel borrow bedding; site work; loaming and seeding; surface restoration; removing 
existing chain-link fence; installing new chain–link fence; exterior water main piping, 
sample lines, valves, fittings and all necessary connections; cast-in-place concrete, 
reinforcement and formwork; equipment pads; furnishing, installing and erecting the pre-
cast, pre-stressed concrete tank; furnishing and installing pre-cast concrete valve vault; 
furnishing and installing interior process piping, valves and equipment; furnishing and 
installing process control piping and equipment; furnishing and installing internal tank 
mixing system; furnishing and installing above grade sampling/service enclosure; finish 
work; instrumentation and field equipment; electrical systems; coordination of work and 
schedules; final site improvements; environmental protection; traffic control; proper 
disposal of unwanted items and construction debris; start-up, testing and operation of all 
equipment as specified; furnishing operation and maintenance manuals for specified 
equipment; construction permits and licenses; and any other incidental work required to 
complete the work in accordance with the Contract Documents. 

 
C. Measurement for the work performed under Item 1 shall be on a percent completion basis 

in accordance with the detailed cost breakdown of the lump sum price shown in the 
Schedule of Values as approved by the Owner.   

 
D. Payment for the work performed shall be in accordance with the Schedule of Values and 

the approved percent completion. 
 

E. The cost for completing the upgrades at the Bentley Brook PRV station including the new 
PLC-based control panel, new solenoid shutoff valves and appurtenant work as specified 
herein and as indicated on the drawings shall be included under this lump sum price for 
the project.  

 
F. Ten (10) percent of the value of any work that requires performance and/or hydrostatic 

testing will be withheld until the particular work has been tested as specified by the Contract 
and accepted by the Owner. 

 
1.06 ITEM 2 – DEMOLITION OF EXISTING 5.0 MG STEEL WATER STORGAE TANK AND 

APPURTENANCES: 
 

A. The lump sum price for Item 2 shall constitute full compensation for furnishing all labor, 
materials, tools, supplies, and equipment required for the demolition and removal of the 
existing 5.0 Mohegan Park welded steel water storage tank with site work and all 
appurtenant work, complete, as shown on the drawings and called for in the specifications. 

 
B. The lump sum price bid for Item 2 shall include the cost of all appurtenant work not 

separately covered under other bid items, including: demolition of existing welded steel 
water storage tank including concrete ring wall foundation and inlet/outlet tank piping; 
demolition of the existing concrete valve vault including interior piping and all associated 
equipment and structures; coordination of work and schedules; traffic control; proper 
disposal of unwanted items and construction debris; construction and demolition permits 
and licenses; and any other incidental work required to complete the work in accordance 
with the Contract Documents. 

 
C. Measurement for the work performed under Item 2 shall be on a percent completion basis 

in accordance with the detailed cost breakdown of the lump sum price shown in the 
Schedule of Values as approved by the Owner.   

 
D. Payment for the work performed shall be in accordance with the Schedule of Values and 

the approved percent completion. 
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1.07 ITEM 3 – ROCK EXCAVATION AND DISPOSAL: 
 

A. Where rock is encountered, it shall be uncovered but not excavated until measurements 
have been made by the Engineer.  

 
B. The quantity of rock to be paid for under this item shall be the number of cubic yards of 

rock measured in place before excavation, within the following limits of normal excavation 
unless rock excavation beyond such limits has been authorized in writing by the Engineer 
in which case measurement shall be made to the authorized limits: 

 
1. 12-inches below foundations, footings, structural slabs, mats, walls or other 

structures to be installed.  
 

2. To 1 foot outside of the outermost face of foundations, footings, mats, walls or 
other structures to be installed.  

 
3. 6-inches below bottom of pipelines. 
 
4. Diameter of pipe plus 2 feet for width of pipeline trench. 
 
5. 14-inches below all road surfaces. 

 
C. Payment under Item 3 shall be at the unit price bid per cubic yard and shall include full 

compensation for all labor, equipment materials, tools and supervision necessary to 
excavate, drill, hammer, blast, wedge, remove and dispose of rock and boulders, and 
replace with gravel borrow specified in Section 02221.   

 
D. Excavated rock which has not been disposed of shall not be included for payment. 

 
E. Only rock which cannot be removed by normal excavating equipment, boulders and 

concrete structures greater than one cubic yard shall be included for measurement and 
payment. 

 
F. The bidder should include in his bid under Item 1, the cost of doing all excavations as earth, 

the price for this item being intended to cover the difference between the cost of rock 
excavated and the cost of earth excavated.   

 
 G. The cost of pre-blast surveys required for the removal of rock as specified in Section 02221 

shall be included under this item.   
 
1.08 ALTERNATE NO. 1 – NEW PRESSURE REDUCING VALVES AND APPURTENANCES  

 
A. The lump sum cost for Alternate No. 1 shall constitute full compensation for furnishing all 

labor, materials, tools, supplies, and equipment required to replace the existing pressure 
reducing valves at the Bentley Brook PRV station with new pressure reducing valves and 
appurtenances as shown on the drawings and called for in the specifications.  

 
B. The lump sum cost for Alternate No. 1 shall be the net addition to the Base Bid to 

incorporate Alternate No. 1 into the work.  
 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

** END OF SECTION ** 
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SECTION 01067 
 

PERMITS AND REGULATORY REQUIREMENTS 
 

 
PART 1 - GENERAL 
 
1.01 SUMMARY: 
 

A. This Section specifies the permits and regulatory requirements that need to be obtained 
and complied with for completing the Work.  

 
B. This Section also specifies permits obtained by the Owner. 
 

1.02 RELATED WORK: 
 

 A. SECTION 01300, SUBMITTALS 
 

B. SECTION 02221, EARTHWORK 
 
1.03 REFERENCES:   
 

A.  United States Environmental Protection Agency Publication (USEPA): 
 

1. 430/9-73-007 Processes, Procedures and Methods to Control Pollution Resulting 
from All Construction Activity. 

   
B. United States Department of Agriculture Soil Conservation Service Publication: 

 
1. Standards and Specifications for Soil Erosion and Sediment Control in 

Developing Areas. 
 
 C. Chapter 21:  Section 42 of the Massachusetts Clean Water Act of the Mass General laws 
  as amended. 
 
1.04 SUBMITTALS: 

 
A. Submit in accordance with Section 01300. 
 
B. Submit three copies of all permits, variances, licenses, certifications or approvals 

obtained by the Contractor prior to initiating the Work affected by said permits, 
variances, licenses, certifications and approvals. 

 
C. Submit copies of all written notifications submitted to regulatory agencies, where such 

notification is required by the permit, license, or agency regulations. 
 
D. Submit the following to the Owner:  
 

1. Erosion and Sediment Control Plan 
 

1.05 REGULATORY AGENCIES: 
 

A. Comply with all applicable federal, state, and local laws, regulations and permits 
concerning environmental pollution control and abatement. The Work of this Contract is 
within the City of Norwich, CT. The Contractor shall comply with all laws, rules, 
regulations and ordinances promulgated by any authority having jurisdiction over the 



Mohegan Park Tank Replacement         
Norwich Public Utilities                      September 2016 
 

PERMITS AND REGULATORY REQUIREMENTS 
01067-2 

Work.  Work shall not commence until all required permits have been obtained and all 
statutory appeal periods have expired. 
 
1. Building Permit 

 
a. Contractor shall obtain and pay for the building permit required by the 

City of Norwich for construction of the new 2.5 MG pre-cast, pre-
stressed concrete water tank and appurtenances.  Within five days of 
receipt of the permit, Contractor shall provide a copy of said permit or 
determination to the Owner. 

 
2. Demolition Permit 

 
a. Contractor shall obtain and pay for the demolition permit required by the 

City of Norwich for the dismantling and removal of the existing 5.0 MG 
welded steel water tank and appurtenances. Within five days of receipt 
of the permit, Contractor shall provide a copy of said permit or 
determination to the Owner. 

 
3. Noise Control:   
 

a. Operate machinery in a manner to cause the least noise consistent with 
efficient performance of work. Equip all construction machinery and 
vehicles with sound-muffling devices.   

 
b. Incorporate noise prevention measures for any equipment being used 

for this work.  This is to minimize noise impact on the surrounding areas.  
Such measures shall include, but may not be limited to, insulated 
enclosures, hospital grade silencers or mufflers, equipment modification, 
and special equipment to limit noise to 80 dBA at seven feet or 60 dBA 
at the nearest residence or business, and to comply with all Connecticut 
Department of Public Health or local noise ordinance requirements.   

 
4. Air Pollution Control:  Comply with Department of Energy and Environmental 

Protection (DEEP) Air Regulations (22a-174) and any regulations of the City of 
Norwich pertaining to air pollution control.  Contractor shall maintain construction 
equipment to minimize emissions.     

 
a. Burning of trees, brush, and other combustible materials will not be 

permitted. 
 

b. Keep earth surfaces subject to dusting moist with water or apply a 
chemical dust suppressant.   

 
c. Cover dusty materials in piles or in transit to prevent blowing. 

 
5. Water Pollution Control: Prevent pollution of drains and watercourses by sanitary 

wastes, sediment, debris, and other substances resulting from construction 
activities. 

 
a. Do not allow sanitary wastes to enter any drain or watercourse other 

than sanitary sewers. 
 
b. Do not allow sediment, debris, or other substance to enter sanitary 

sewers and take measures to prevent such materials from entering any 
drain or watercourse. 
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c. All earthwork, grading, moving of equipment, water control in foundation 

areas, and other operations likely to create silting, shall be planned and 
conducted so as to avoid or minimize pollution in adjacent streams or 
pond areas. Water used for any purpose which has become 
contaminated with oil, bitumen, salt, or other pollutions shall be 
discharged so as to avoid affecting nearby waters.  Under no 
circumstances shall pollutants be discharged directly into any adjacent 
stream or pond areas. 

 
d. When water is used from sources of any operations, intake methods 

shall be such as to avoid contaminating source of supply and 
maintaining adequate downstream flow when source is a stream. 

 
e. Comply with requirements for Discharge of Stormwater and Dewatering 

Wastewaters from Construction Activities in accordance with Section 
22a-430b of the Connecticut General Statutes. 

 
f. Protect wetlands, streams, lakes or reservoirs from construction related 

materials such as fuels, oils, bitumens, calcium chloride, acids or other 
harmful materials.  Comply with all applicable Federal, State, County 
and Municipal laws regarding pollution of rivers and streams.  The 
Contractor shall perform no refueling operations within the limits of the 
wetlands. 

 
 g. Prevent spillage of any pollutants into public waters. 

 
6. Construction Dewatering: 
 

a. Any water that is pumped and discharged as part of the Contractor's 
water handling shall be filtered as detailed on Drawing D-2. 

7. Debris and Clean Up: 
 

a. Keep premises free at all times from accumulation of waste materials 
and rubbish. Immediately after unpacking, remove and dispose all 
packing materials, case lumber, excelsior, wrapping, or other rubbish 
from site. 

 
 b. Provide trash receptacles about site, and empty containers daily. 
 

c. Stack construction materials, such as concrete forms and scaffolding, 
when not in use. 

 
d. Promptly remove splattered concrete, asphalt, oil, paint, corrosive 

liquids, and cleaning solution from surfaces to prevent marring or other 
damage. 

 
e. Remove all wastes from site and dispose in a manner complying with 

local ordinances and antipollution laws. 
 
f. Store volatile wastes in covered metal containers and remove daily. 
 
g. Cleanup will be a condition for recommendation of progress payment 

applications.  
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1.06 PERMITS OBTAINED BY CONTRACTOR: 
 

A. Contractor shall obtain and pay for all construction permits and licenses required for the 
work of this contract including but not limited to: building, demolition and other permits 
required for equipment, work force, and particular operations (such as transportation of 
equipment, materials, fuel, hazardous or contaminated materials, items removed from 
the sites; use and storage of chemicals, explosives, and other materials; fuel storage; air 
emission; discharge of dewatering and/or storm drainage, whether to water bodies or to 
storm drainage systems; and the like) in the performance of the Work.  Contractor shall 
obtain the following permits and approvals. 

   
1. Permits and licenses of a temporary nature for prosecution of the Work. 
 
2. Permits for disposal of construction wastes including disposal of unsuitable 

excavated materials. 
 
3. All other permits required for Contractor's operations or required elsewhere in 

Contract Documents and not included herein.   
 
4. Permits may require that a representative of the permitting agency be present at 

the site during construction or prior to covering up of activity authorized by 
permit.  Contractor shall notify the permitting agency in compliance with 
requirements of such permits. The Contractor shall not backfill or bury the work 
to be viewed until the representative of the permitting agency has viewed the 
work.  This provision applies to permits obtained by the Contractor or the Owner 
on behalf of the Contractor. 

 
B. Contractor shall include time to obtain permits in his construction schedule.  

 
 

END OF SECTION 
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SECTION 01300 
 

SUBMITTALS 
 
 
PART 1  -  GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section includes the procedures, general methods and requirements for submitting shop 
or working drawings, engineering data, samples, operation and maintenance manual and 
other required submissions as noted in the specifications.  
 

B. The Contractor shall submit a preliminary schedule of all required shop drawings to the 
Engineer for approval within 15 days after notification to proceed.  

 
1.02 DEFINITIONS: 
 

A. Shop drawings will be returned, stamped with the following classifications: 
 

1. REVIEWED NO EXCEPTIONS:  No corrections or marks. 
 

2. REVIEWED EXCEPTIONS NOTED:  Few minor corrections.  All items may be 
fabricated as marked up without further resubmission.  Resubmit record corrected 
copy to Engineer. 

 
3. REVISE & RESUBMIT:  Revisions or corrections required.  Items not noted to be 

revised and corrected may be fabricated at Contractor's option.  Resubmit drawings 
with corrections noted. 

 
  4. REJECTED:  Major corrections or not in accordance with Contract Documents. No 

items shall be fabricated. Correct and resubmit shop drawings as per original 
submission. 

 
5. INFORMATION ONLY:  Items not reviewed or for which submittals are not required. 

 
1.03 SHOP OR WORKING DRAWINGS: 
 

A. The Contractor shall submit promptly to the Engineer for review six (6) copies each of shop 
drawings and engineering data required as noted in the specifications, covering all systems, 
equipment, structural details and fabricated materials which will become a permanent part of 
the work under this Contract. 

 
B. Each submittal shall include drawings and descriptive information in sufficient detail to show 

kind, size, arrangement, and operation of component materials and devices; external 
connections, anchorages, and supports required; performance characteristics; and 
dimensions needed for installation and correlation with other materials and equipment.  Refer 
to detailed equipment specification for more specific submittal requirements. 

 
C. Shop drawings shall include certificates of conformance or affidavits from the manufacturers 

and shall include complete manufacturer's handling and installation instructions.  When 
required in other sections of the specifications, shop drawings including design calculations 
shall be stamped by a Professional Engineer registered in the State of Connecticut and shall 
indicate details and methods of construction. 
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D. Shop drawings prepared by subcontractors shall be submitted through the Contractor's office 
only, and shall be checked by the Contractor before being forwarded to the Engineer and so 
noted in writing by the Contractor.  It will be the Contractor's responsibility to coordinate the 
work of the various subcontractors. 

 
E. Submit 6 copies (max. size 26 x 40 inches) of each drawing and required data to the Engineer. 

 All submittals shall be clear and legible. 
 

1. Engineer will only accept submittals from Contractor. 
 

2. Three copies of all shop drawings will be returned to the Contractor. 
 

3. Fax copies may be used to assist in exchange of information during the submittal 
process but will not be acceptable as shop drawings. 

 
1.04 SAMPLES: 
 

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 Engineer or Owner for independent inspection and testing, as 
applicable to the work. 

 
B. The number of samples submitted shall be as specified in the respective sections of the   

specifications.   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. 
 
1.05 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 six copies to the Engineer 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 acknowledgment (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.  

 
B. Six copies of the final operating and maintenance manuals and/or spare parts list shall be 

delivered to the Engineer 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. 

 
C. 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. 

 
D. Operating and maintenance manuals shall be in durable loose leaf binders, on 8-1/2 inch by 

11 inch paper, with diagrams and illustrations either on 8-1/2 inch by 11 inch or multiple 
foldouts.  The instructions shall be annotated to indicate only the specific equipment 
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furnished.  Reference to other sizes or models of similar requirement shall be deleted or 
neatly lined out. 

 
1.06 CONSTRUCTION SCHEDULES: 
 

A. Within 15 days after notification to proceed, the Contractor shall submit a preliminary progress 
schedule and schedule of values to the Engineer for review at the preconstruction conference.  

 
B.  The progress schedule shall include, as a minimum, the times for starting and completing the 

various stages of the work, including any milestones specified in the Contract Documents.   
 
1.07 CONTRACTOR’S WORK PLANS: 
 

A. The Contractor shall submit a work plan for each major phase of construction associated with 
the work including, but not limited to, the following: 

 
 1. Utility Coordination/Relocations 
 2. Sequence of Construction  
 3. Support of Excavation/Dewatering 
 4. Demolition of Existing Water Storage Tank 
 5. New Water Storage Tank Construction 
 6. Startup/Testing of Specified Equipment 
 7. Temporary Connections 
 
B. The work plans shall be submitted to the Owner for review a minimum of ten (10) working 

days prior to the starting a particular phase of construction.  The work shall not proceed 
without the Owner’s approval of the work plan. 

 
C. The work plans shall include, but not limited to, the following information to accurately 

describe the proposed work for each major phase of construction: 
 
 1. Scope of Work 
 2. Schedule and Sequence of work 
 3. Methods of Construction 
 4. Proposed manpower and equipment 
 5. Back-up equipment 
 6. Staging area 
 7. Dewatering Requirements 

 
1.08 SEQUENCING AND SCHEDULING: 
 

A. Allow fourteen (14) days for Engineer's review of all submittals and resubmittals. 
 

B. Ensure that resubmittals are made within 30 days of date of letter returning material to be 
modified or corrected. 

 
1. For extension of time period, submit request within 14 days of date above listing 

reasons resubmittal cannot be completed within stipulated time period. 
 

C. Any need for more than one resubmission, or any other delay in obtaining Engineer’s approval 
of submittals, will not extend Contract Time unless delay of work is directly caused by: 

 
1. Change in work authorized by Change Order. 

 
2. Failure of Engineer to return any submittal within 14 days after its receipt in the 

Engineer’s office. 
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PART 2  -  PRODUCTS - NOT APPLICABLE 
 
 
PART 3  -  EXECUTION 
 
3.01 PREPARATION: 
 

A. General: 
 

1. Each shipment of submittals shall be complete and shall be accompanied by a 
standard shop drawing transmittal which shall include a list of the drawings, 
descriptions and numbers and the names as specified herein. 

 
2. Submittals shall be consecutively numbered in direct sequence of submittal without 

division by subcontracts or trades. 
 

3. All submittals shall be stamped, regardless of origin, with approval and identified 
 with: 

 
a. Owner’s name 

 
b. Name and number of this contract. 

 
c. Contractor's name. 

 
d. Manufacturer’s/supplier’s name. 

 
e. References to applicable specification paragraphs and drawings. 

 
4. Clearly identify applicable items and manufacturer's name when catalog pages are 

submitted and indicate current revision, issue number, and date on all drawings and 
other descriptive data. 

 
5. Clearly identify all deviations from Contract Documents on each submittal and 

tabulate in letter of transmittal.   Indicate essential details of all proposed changes 
(including modifications to other facilities that may result from deviation) as pertinent 
to deviation. 

 
6. Provide vacant space approximately 4 inches high by 4 inches wide adjacent to 

identification data for Engineer’s status stamp. 
 

B. Contractor's Review: 
 

1. All submittals, whether originating from Contractor or subcontractors, shall be 
stamped by Contractor indicating to Engineer that all quantities, dimensions, field 
construction criteria, materials, catalog numbers, and similar data have been 
determined and verified, and that each submittal has been reviewed or coordinated 
with requirements of work and Contract Documents. 

 
2. No portion of work requiring shop drawings shall be started or any materials be 

fabricated, delivered to site, or installed prior to approval of such items.  Fabrication 
performed, materials purchased or on-site construction accomplished which does not 
conform to approved shop drawings and data shall be at Contractor's risk.  Owner will 
not be liable for any expense or delay due to corrections or remedies required to 
accomplish conformity. 
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3. Project work, materials, fabrications, and installation shall conform to approved shop 
drawings. 

 
C. Engineer's Review: 

 
1. Engineer's review of submitted drawings and data will cover only general conformity 

to drawings and specification, external connections, and dimensions which affect 
layout. 

 
2. Engineer's review does not indicate thorough review of all dimensions. 
 
3. Engineer's review of submittals does not relieve responsibility for errors, omissions, or 

deviations, nor responsibility for compliance with Contract Documents. 
 

D. Resubmittals: 
 

1. Make correction to drawings and data returned marked REVEIWED EXCEPTIONS 
NOTED, or REVISE AND RESUBMIT as noted thereon and as instructed by 
Engineer. 

 
a. When drawings and data are returned marked REVIEWED NO 

EXCEPTIONS, no additional copies need be furnished. 
 

2. Resubmit 6 corrected copies (or one corrected reproducible copy). 
 

a. Indicate sequence of resubmittals by using a letter (A, B, etc.).  Provide 
submittal number of previous submittal for subject item. 

 
3. When corrected copies are resubmitted, direct specific attention to all revisions and 

separately list any revisions made other than those called for by Engineer on previous 
submissions. 

 
4. Verify that all exceptions previously noted by Engineer have been taken into account. 

 
 

 
END OF SECTION 
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SECTION 01370 
 

SCHEDULE OF VALUES  
 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. The section includes the furnishing of a complete schedule of values, including quantities and 
unit cost, of the various portions of the work in sufficient detail to reflect the major components 
of each trade, and in the order as outlined in the Table of Contents.  

 
1.02. RELATED SECTIONS: 
 

A. Section 01025, MEASUREMENT AND PAYMENT 
 

B. Section 01300, SUBMITTALS 
 

1.03 CONTENT:  
 

A. For each bid item, provide a separate material and labor cost.  Each listed item in the 
schedule of values shall include its proper share of overhead and profit. 

 
B. The sum of the item costs listed in the schedule of values shall equal the total contract price 

and shall be detailed so as to facilitate payments for work under each Section in accordance 
with the Contract Documents.   

 
C. The schedule of values shall be prepared is such form as specified or as the Engineer may 

approve, and it shall include sufficient data as required to substantiate its accuracy. 
 

D. An unbalanced schedule of values will not be accepted. 
 

E. As a minimum, the following work items shall be separately listed and detailed for Lump Sum 
Item No. 1 in the Bid Schedule:   

 
1. Mobilization/demobilization (not to exceed 5% of the total contract price). 

2. Site work per item. 

3. New pre-cast, pre-stressed concrete water tank and appurtenances. 

4. Cast-in-place concrete, concrete reinforcement and formwork, per item. 

5. Restoration of disturbed areas. 

6. Valve chamber piping and appurtenances. 

7. Instrumentation, per item. 

8.  Electrical system, per item. 

9. Finish work, per item. 
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10. Start-up and training services, per system. 
 
F. As a minimum, the following work items shall be separately listed and detailed for Lump Sum 

Item No. 2 in the Bid Schedule 
 

1. Mobilization/demobilization (not to exceed 5% of the total contract price). 

2. Environmental protection.  

3. Demolition of existing 5.0 MG welded steel water tank and appurtenances. 

 4. Earthwork, per item. 
 

5. Restoration of disturbed areas, per item.  
 
1.04 SUBMITTALS: 

 
A. Prepare and submit to the Engineer at Pre-construction conference a preliminary schedule of 

values breaking down the components of each lump sum bid item by specification section, 
work item, and trade, and showing for each component the related material, labor, equipment, 
overhead, and profit costs. 

 
B. No application for payment shall be submitted prior to approval by the Engineer and the 

Owner of the schedule of values showing the value of each kind of work.  The Contractor shall 
make any changes requested by the Engineer and Owner within ten (10) days after receiving 
comments. 

 
C. Final acceptance by Engineer and Owner of the schedule of values indicates only consent to 

the schedule of values as a basis for preparation of application for progress payments, and 
does not constitute an agreement as to value of each indicated item. 

 
 

 
END OF SECTION 
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SECTION 01500 
 

TEMPORARY FACILITIES AND CONTROLS 
 
 
PART 1  GENERAL 
 
1.01 TEMPORARY FACILITIES: 
 

A. All temporary facilities required by the Contractor shall be furnished by him for the use of all 
Subcontractors except that which is specifically required to be provided by the Subcontractor 
themselves, and shall meet all local codes and requirements for such temporary installations.  
All temporary facilities shall be provided and maintained so as not to create fire hazards or 
safety hazards.  All temporary facilities shall be entirely removed upon completion of the 
work and the site shall be left in a satisfactory condition.  All costs for temporary facilities 
shall be borne by the Contractor unless specifically stated otherwise. 

 
1.02 WEATHER PROTECTION: 
 

A. "Weather Protection" shall mean the temporary protection of the work adversely affected by 
moisture, wind and cold, by covering, enclosing and/or heating.  This protection shall provide 
adequate working areas throughout the year as determined by the Engineer and consistent 
with the approved construction schedule to permit the continuous progress of all the work 
necessary to maintain an orderly and efficient sequence of construction operations.  The 
Contractor shall furnish and install all "Weather Protection" materials which shall be stored 
and protected in a manner specified by requirements set forth by the manufacturer.  This 
provision does not supersede any specific requirements for methods of construction, curing 
of materials or the application general conditions set forth in the technical specifications with 
added regard to performance obligations of the Contractor. 

 

1.03 TEMPORARY 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, where allowed, 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. Connections to hydrants and other potable water sources shall include 
a testable backflow prevention device to prevent potential cross contamination. 

 
B. If no water is available, the Contractor shall supply water at no additional cost to the 

Owner. 
 

C. Any temporary pipelines and connections from the permanent service line necessary for the 
use of the Contractor and his Subcontractors shall be installed, protected and maintained at 
the expense of the Contractor. 

 
1.04 TEMPORARY LIGHT AND POWER: 
 

A. The Contractor shall make all necessary applications and arrangements and pay for all fees 
and charges for electrical energy to provide power and light necessary for the proper 
completion of this contract by himself and by all of his subcontractors during its entire 
progress. The Contractor shall provide and pay for all temporary wiring, switches, 
connections, and meters. 
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B. Temporary electricity for light and power if required shall be provided by the Contractor.  
Temporary lighting and wiring shall conform to the Associated General Contractors Safety 
Manual. 

 
C. There shall be sufficient electric lighting so that all work may be done in a workmanlike 

manner where there is not sufficient daylight. 
 
D. All temporary wiring installed by the Contractor or his Subcontractors shall be removed by 

him after it has served its purpose.  Use copper wire only. 
 

1.05 HOISTING EQUIPMENT AND MACHINERY: 
 

A. All hoisting equipment and machinery required for the proper and expeditious prosecution 
and progress of the work shall be furnished, installed, operated and maintained in safe 
condition by the Contractor for the use of all Subcontractors' material and/or equipment 
delivered to the designated hoisting area, except that which is specifically required to be 
provided by the Subcontractors themselves, and as so stated in each appropriately related 
section of the specifications. 

 
B. All costs for hoisting operating services shall be borne by the Contractor unless specifically 

accepted in the Contract Documents. 
 
1.06 BARRIERS: 
 

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 his own expense, provide suitable and safe means for 
accommodating pedestrian and vehicular travel when work is not in progress.  Bridges 
provided for access to private property during construction shall be removed when no longer 
required.  The length of open trench will be controlled by the particular surrounding 
conditions, but shall always be confined to the limits prescribed by the Engineer.  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 
stacking excavated materials in the streets. Backfilling or use of steel plates of adequate 
strength to carry traffic shall be used to close trenches at the end of each work day, unless 
otherwise approved by the Engineer. 

 
1.07 SITE ACCESS: 
 

A. The Contractor shall restrict his work to the areas shown on the Drawings and those areas 
owned by the Owner.  Areas outside the limits shown and needed for the Contractor's 
convenience shall be negotiated by the Contractor with the particular landowners involved. 

 
1.08 TRAFFIC AND SAFETY REGULATIONS: 
 

A. This project is subject to compliance with Public Law 91-596 "Occupation Safety and 
Health Act of 1970" (OSHA) with respect to all rules and regulations pertaining to 
construction, including Volume 36, numbers 75 and 105, of the Federal Register, as 
amended, and as published by the U.S. Department of Labor. 

 
B. The Contractor shall take all necessary precautions and provide all necessary safeguards to 

prevent personal injury and property damage.  The Contractor shall provide protection for all 
persons including but not limited to his employees and employees of other contractors or 
subcontractors; members of the public; and employees, agents and representatives of the 
Owner, the Engineer, and regulatory agencies that may be on or about the work. The 
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Contractor shall provide protection for all public and private property including, but not limited 
to, structures, pipes, and utilities, above and below ground. 
 

C. The Contractor shall provide and maintain all necessary safety equipment such as fences, 
barriers, signs, lights, walkways, guards and fire prevention and fire-fighting equipment and 
shall take such other action as is required to fulfill his obligations under this Contract. 

 
D. Work under this section shall include all operations necessary to maintain traffic flow, both 

vehicular and pedestrian on all roads along which work is to be done under this Contract, 
and to maintain access to all properties adjacent to the work. 
 

1.09 DISPOSAL OF DEBRIS: 
 

A. Debris shall not be permitted to accumulate and the work shall at all times be kept 
satisfactorily clear.  All debris shall be removed from the site by the Contractor and 
subcontractors at no expense to the Owner.      

 
1.10 TEMPORARY SANITARY FACILITIES: 
 

A. Temporary sanitary facilities shall be provided by the Contractor at the work site for the use 
of his personnel and the personnel of his subcontractors until the finish of the contract work.  
Sanitary waste shall be disposed of in a manner acceptable to the Engineer. 

 
1.11 TEMPORARY FIRE PROTECTION: 
 

A. All operations on the Owner's premises shall be so performed that no fire hazards are 
created or permitted to exist.  If the contract work involves fire hazard, sufficient fire fighting 
equipment with trained, capable operators shall be in the area to contain any fire until the 
local fire department is able to arrive.  Particular care shall be exercised with regard to the 
disposition of waste materials, the nature or quantity of which might create or increase a 
fire hazard.  The Contractor shall make sure that persons employed directly or indirectly 
by him, while on the Owner's premises, comply with any fire prevention regulations of the 
Owner.  The Contractor shall also have a procedure for burning that starts to get out of 
control.  The Contractor shall be responsible for compliance of personnel of his 
organization for their cooperation in fire prevention, fire reporting, and protective measures 
to minimize loss. 

 
1.12 DUST CONTROL: 
 

A. The Contractor shall perform dust control operations, in an approved manner, whenever 
necessary or when directed by the Engineer, even though all other work on the project 
shall be suspended.  Dust control shall be generally accomplished by the use of water; 
however, the use of flake calcium chloride may be ordered by the Engineer when 
necessary to control dust nuisance, particularly during holidays and weekends. 

 
1.13 INSPECTION OF WORK AWAY FROM THE SITE: 
 

A. If work to be done away from the construction site is to be inspected on behalf of the Owner 
during its fabrication, manufacture, or testing, or before shipment, the Contractor shall give 
notice to the Engineer of the place and time where such fabrication, manufacture, testing, 
or shipping is to be done.  Such notice shall be in writing and delivered to the Engineer in 
ample time so that the necessary arrangements for the inspection can be made if required. 

 
 

END OF SECTION 
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SECTION 01710 
 

CLEANING UP 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION:  
 

A. The Contractor must employ at all times during the progress of his work adequate cleanup 
measures and safety precautions to prevent injuries to persons or damage to property.  The 
Contractor shall immediately, upon direction by the Engineer provide adequate material, 
equipment and labor to cleanup and make safe any and all areas deemed necessary by the 
Engineer. 

 
1.02 RELATED SECTIONS: 
 

A. Section 01011, GENERAL PROJECT REQUIREMENTS 
 
B. Section 01770, PROJECT CLOSEOUT 

 
1.03. 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 Engineer, the Contractor shall within 24 hours clean up those 

areas which in the Engineer's opinion are in violation of this section and the above referenced 
sections of the specifications. 

 
C. If in the opinion of the Engineer, the referenced areas are not satisfactorily cleaned up, all 

other work on the project shall stop until the cleanup is satisfactory. 
 
1.04. 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. 

 
1.05. REMOVAL OF TEMPORARY BUILDINGS, STRUCTURES AND EQUIPMENT: 
 

A. On or before completion of the work, the Contractor shall, unless otherwise specifically 
directed or permitted in writing, tear down and remove all temporary buildings and structures 
built by him; shall remove all temporary works, tools and machinery or other construction 
equipment furnished by him; shall remove all rubbish from any grounds which he has 
occupied; shall remove silt fences and straw bales used for trapping sediment; and shall leave 
the roads and all parts of the property and adjacent property affected by his operations in a 
neat and satisfactory condition. 
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1.06. RESTORATION OF DAMAGED PROPERTY: 
 

A. The Contractor shall restore or replace, when and as directed, any property damaged by his 
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 Engineer. 

 
1.07 FINAL CLEANUP: 
 

A. Before acceptance of Substantial Completion 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 the premises.  

 
 
 

END OF SECTION 
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SECTION 01736 
 

AS-BUILT DRAWINGS 
 
 
PART 1  -  GENERAL 
 
1.01 SUMMARY: 
 

A. Section Includes: 
 

1. Providing and maintaining redlined as-built drawings and related documents on 
site. 

  
2. Submitting final redlined as-built drawings. 
 

1.02 RELATED WORK: 
 

A. Section 01300 - Submittals 
 
1.03 DESCRIPTION: 
 

A. Project Record Documents: 
 

1. The Contractor and each subcontractor shall maintain one copy of the following 
documents at the site at all times: 

 
a) Drawings. 

 
b) Specifications. 

 
c) Addenda. 

 
d) Shop drawings, product data, test records, and miscellaneous requested 

submittal data. 
 

e) Change orders and other modifications to Contract. 
 

f) Field orders and/or written instructions. 
 
g) Photographs. 

 
2. The record documents shall be maintained in a clean, dry, legible condition, and 

shall be kept current. 
 

B. As-Built Drawings: 
 

1. The Contractor shall obtain a complete set of prints of all Contract Drawings on 
which to keep accurate redlined drawings showing the as-built locations of 
materials and installations covered by this Contract, including buried or concealed 
construction and utility features which are revealed during the course of construction.   

 
2. The Contractor shall record the as-built Work as the work is performed. Red-lined 

drawings shall be updated on a daily basis. 
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3. Indicate graphically and by dimension installed location of equipment, wiring, 
piping, valves and appurtenant devices, and other such work.  Record the 
horizontal and vertical location of all buried utilities that differ from the locations 
indicated, or which were not indicated on the Contract Drawings.   

 
4. Indicate changes made to Contract by change order. 
 
5. Red-lined drawings showing the as-built Work shall be accessible to the Engineer at 

all times.  Failure to maintain red-lined drawings of the as-built Work as indicated 
above will result in withholding from the monthly pay estimate. 

 
1.04 SUBMITTALS: 
 

A. Submit monthly red-lined drawings with each payment requisition.  
 
B. Contract Closeout Submittals: 

 
1. Deliver a complete set of As-Built drawings with plotted information overlaid in red to 

the Engineer.   The information submitted by the Contractor shall be correct and free 
of errors or omissions.  

 
2. The Contractor shall certify that the As-Builts are complete and correct.     

 
3. Submission of the As-Built drawings shall be a prerequisite to scheduling a final 

inspection of the work. 
 
 
PART 2  -  PRODUCTS - NOT APPLICABLE 
 
PART 3  -  EXECUTION - NOT APPLICABLE 
 
 
 
 

END OF SECTION 



Mohegan Park Tank Replacement           
Norwich Public Utilities         September 2016 
 

PROJECT CLOSEOUT 
01770 - 1 

SECTION 01770 
 
 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 record documents 
 
2. Checkout and Certification 
 
3. Final Cleaning 
 
4. Substantial Completion 
 
5. Closeout Procedures 
 
6. Final Completion 
 
7. Correction/Warranty Period 

 
1.02 RELATED SECTIONS: 
 

A. General Requirements in their entirety. 
 
B. Division 2 through Division 16. 

 
1.03 RECORD DOCUMENTS: 
 

A. Refer to Section 01736 for requirements regarding record documents. 
 
B. The completed set of record documents shall be submitted to the Engineer with the final 

Application for Payment.  
 
1.04 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 directed by the 
Engineer.  
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1.05 SUBSTANTIAL COMPLETION: 
 

A. Substantial Completion is officially defined in the General and Supplementary Conditions. 
The date of substantial completion will be certified by the Engineer.  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 

Engineer.  
 
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.  

 
1.06 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 
Engineer's and Owner's inspection. 

 
B. Accompany Engineer 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 with 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 Engineer and 
Owner.  When the Contractor has reduced the number of deficient items to a reasonable 
level, the Engineer will develop a definitive punch list for the use of the Contractor.  

 
C. Provide submittals to Engineer 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 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, Affidavit of Payment of Debts and Claims, and 
remaining releases, waivers, warranties/guarantees, and all other data required by the 
Contract Documents. 

 
1.07 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 

Engineer. 
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1.08 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 Engineer 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 Engineer 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 Engineer describing the deficiency and the corrective action that was taken.  

 
E. The Contractor shall coordinate all corrective work with the Engineer and/or the Owner.  

 
 
 

END OF SECTION 
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SECTION 02100 
 

CLEARING AND GRUBBING 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. The Contractor shall do all required clearing and grubbing as indicated on the drawings or 
herein specified in the area required for construction operations on the Owner's land or in the 
Owner's permanent or temporary easements and shall remove all debris resulting therefrom. 

  
B. All areas to be cleared shall be grubbed as specified in Paragraph 3.03. 

 
C. The Contractor shall clear and grub only those trees indicated on the drawings to be removed 

for the construction of the new water storage tank, unless otherwise directed by the Engineer.   
 
1.02 RELATED WORK: 
 

A. SECTION 02221, EARTHWORK 
 
B. SECTION 02800, LOAMING AND SEEDING 
 

 
PART 2 - PRODUCTS:  NOT APPLICABLE 
 
 
PART 3 - EXECUTION 
 
3.01 RIGHT TO WOOD AND LOGS: 
 

A. The Owner shall have the right to cut and remove logs and other wood of value in advance of 
the Contractor's operations.  All remaining logs and other wood to be removed in the course of 
clearing shall become the property of the Contractor. 

 
3.02 CLEARING: 
 

A. The Contractor shall cut and remove the mature trees indicated on the drawings and all 
saplings, brush and vines, windfalls, logs and trees lying on the ground, dead trees and stubs 
more than 1-foot high above the ground surface (but not their stumps), trees which have been 
partially uprooted by natural or other causes (including their stumps), and other vegetable 
matter such as shags, sawdust, bark, refuse, and similar materials required for constructing 
the new water storage tank. 

 
B. The Contractor shall not remove mature trees (6 inches or greater DBH) unless otherwise 

noted on the drawings.  The Owner will flag the trees to be saved and protected.     
 

C. Except where clearing is done by uprooting with machinery or where stumps are left longer to 
facilitate subsequent grubbing operations, trees, stumps, and stubs to be cleared shall be cut 
as close to the ground as practicable but not more than 6-inches above the ground surface in 
the case of small trees, and 12-inches in the case of large trees.  Saplings, brush and vines 
shall be cut close to the ground. 
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3.03 GRUBBING: 
 
A. Stumps and roots shall be ground to a minimum depth of 6-inches. 

 
B. Any depression remaining from the removal of a stump and not filled in by backfilling shall be 

filled with gravel borrow and/or loam, whichever is appropriate to the proposed ground 
surface. 

 
3.04 DISPOSAL: 
 

A. All material collected in the course of the clearing and grubbing which is not to remain shall be 
disposed of in a satisfactory manner away from the site or as otherwise approved.  Such 
disposal shall be carried on as promptly as possible and shall not be left until the final 
clean-up period. 

 
 

END OF SECTION 
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SECTION 02220 
 

DEMOLITION 
  
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. Removal and disposal of the existing Mohegan Park welded steel water storage tank 
including the reinforced concrete tank foundation, tank inlet/outlet piping, concrete valve 
vault, process piping, altitude valve, isolation valves, electrical equipment and other 
designated items as shown on the Drawings.    

 
B. Removal and disposal of the existing RTU control panel and 14-inch pressure reducing 

valves at the Bentley Brook PRV station including reinforced concrete supports, process 
piping, electrical equipment and other designated items as shown on the Drawings.    

 
C. Salvage of identified items and materials.  
 
D. Work related to the removal and disposal of the existing pressure reducing valves and 

appurtenances at the Bentley Brook PRV station is being included as Alternate No 1 to the 
Base Bid. Refer to the Bid Proposal and Section 01025.  

 
1.02 REGULATORY REQUIREMENTS: 
 

A. Comply with governing EPA notification regulations in effect at bid before demolition 
begins. Conform to applicable codes and requirements for demolition of structure, safety 
of adjacent structure, dust control, service utilities, and discovered hazards. 

 
B.  Dispose or recycle all demolition debris in accordance with all applicable regulations. 

 
1.03 RELATED WORK: 

 
A. Section 01010, SUMMARY OF WORK 
 
B. Section 01011, GENERAL PROJECT REQUIREMENTS  
 
C. Section 02221, EARTHWORK 

 
 D. Section 03300, CAST-IN-PLACE CONCRETE 

 
1.04 SYSTEM DESCRIPTION: 
 

A. The demolition work to the completed shall be as shown on the drawings and shall 
consist of the following specific components: 

 
 1. Mohegan Park Tank:  

 
a. Removal of the existing Mohegan Park steel water storage tank with a 

diameter of approximately 140 feet and an overflow height of 
approximately 44 feet including the reinforced concrete foundation, 
associated piping and valves. 

 
b. Removal of the existing 14-foot long by 9-foot wide by 9-foot deep 
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concrete vault including piping and valves.    
 

c. Cutting and removal of approximately 50 feet of existing 24-inch ductile 
iron water main. 

 
d. Removal of an existing 24-inch altitude valve and two 24-inch butterfly 

valves within an existing concrete valve vault.    
 
e. Disconnection and removal of designated electrical equipment, process 

control and instrumentation no longer required for the existing tank. 
 
f. Removal of the existing chain link fence including all posts and gates. 
 
g. Cutting and removal of approximately 60 feet of 12” foundation drain and 

tank overflow pipe, including plugging remaining pipe.    
 

 2. Bentley Brook PRV Station:  
 

a. Disconnection and removal of the existing RTU panel. 
 
b. Removal of two hydraulic-operated 14-inch pressure reducing valves 

including related piping per Bid Alternate No. 1.    
   
c. To maintain supply through the station, only one pressure reducing valve 

can be taken out of service at a time.  
 
B. The new water storage tank shall be constructed within the approximate footprint of the 

existing water storage tank being demolished.  Any remaining voids shall be backfilled with 
gravel borrow to the elevations shown in accordance with Section 02221, EARTHWORK.  
Areas disturbed by construction shall be loamed and seeded to match the existing ground 
elevation in accordance with Section 02800, LOAMING AND SEEDING, or covered with 
6-inch minimum crushed stone, as shown on the drawings.  

 
C. All materials and equipment removed and dismantled shall be stored and disposed of by 

the Contractor as specified herein.         
 
D. The exterior coating of the existing Mohegan Park Tank was tested and found to contain 

lead at a concentration of 300 mg/Kg. Refer to the test report dated October 29, 2014, 
included in Appendix B. The Contractor shall comply with applicable federal, state and 
local regulations for the preparation, dismantling, handling, storage, transport and 
disposal of the demolished materials.  

 
E. Torch cutting through the exterior coating of the existing tank with the appropriate 

respiratory protection per OSHA 1926.62 will be allowed.  If torch cutting is used, the 
Contractor shall notify the local Fire Department and have a fire watch on the ground. 

 
F. From the tank inspection conducted in 2015, a uniform layer of silt approximately 1” thick 

was observed on approximately 75% of the existing tank floor surfaces.   
 
1.05 SUBMITTALS: 
 

A. Shop drawings shall be submitted as specified in Section 01300.  Submit a demolition plan 
to the Engineer for review at least two weeks prior to the start of work, describing the 
proposed sequence, methods, and equipment required for the demolition and disposal.  
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Also, indicate measures to be taken to protect new work, and structures and facilities to 
remain. 

 
B. Do not proceed with the demolition until the Engineer has given written acceptance of the 

demolition plan.   
 

C. For the existing water storage tank, demolition plan shall include methodology for cutting 
steel containing lead coatings and preventing release of lead containing dust and paint 
chips to the atmosphere, and means for means for disposal of water and sediment within 
tank. 

 
1.06 QUALITY ASSURANCE: 

 
A. Demolition work shall comply with all applicable laws, rules and regulations including: 

American National Standards Institute (ANSI) Standard A10.6, Safety Requirements for 
demolition, current edition and OSHA Safety and Health Regulations (see 29 CFR Part 
1926 and all subsequent amendments) as promulgated by the United States Department 
of Labor on June 24, 1974.    
 

B.  The demolition shall be performed by a firm experienced in the dismantling and disposal 
of steel tanks having lead-based coatings, and shall have completed similar work on a 
minimum of five (5) such facilities during the past five (5) years. 

 
C.  Comply with all applicable local, state and federal laws, rules and regulations associated 

with cutting, grinding, blasting, stockpiling, transportation and disposal of steel containing 
lead coatings. 
 

1.07 PROTECTION OF EXISTING WORK: 
 
A. Demolish and remove existing construction, utilities, structures, equipment, and 

appurtenances without damaging the integrity of new and/or existing structures, 
equipment and appurtenances that are to remain. 

 
B. Provide and maintain all protective devices, including fences, barricades, bracing, 

shoring, planking, guards, warning lights and signs to prevent damage to existing 
facilities. Structural elements shall not be overloaded. Increase structural support as a 
result of any cutting, removal, or demolition to protect existing facilities. Remove all 
temporary protection when the demolition work is complete.  

 
1.08 REPAIR OF DAMAGE: 

 
A. Promptly repair damage to existing facilities by demolition operation to the satisfaction of, 

and at no additional cost to the Owner. 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION 
 
3.01 GENERAL: 
 

A. Perform demolition work so as to not interfere with the operation of the existing facilities. 
 
B. Maintain access to the existing facilities by Owner personnel during demolition 

operations. 
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C. Erect and maintain weatherproof airtight closures for exterior openings. 
 

D. Erect and maintain temporary partitions to prevent spread of dust, odors and noise to 
permit continued operation and occupancy of the existing facilities. 

 
E. Where new piping is to be connected to existing piping, the existing piping shall be cut 

square and ends prepared for the connection shown.  Repair damage to the lining and 
coating of the existing piping at no additional cost to the Owner.  

 
3.02 SELECTIVE DEMOLITION: 

 
A. Disconnect, cap, identify and remove piping, utilities and conduit. 
 
B. Demolish and remove building system related components indicated on the Drawings. 
 
C. Protect existing supporting structural members and equipment. 
 
D. Conduct demolition in accordance with approved plan to minimize interference with 

adjacent roadway areas. 
 
E. Under no circumstances shall explosives be used. 
 
F. Conduct operations with minimum interference to public or private accesses. 
 
G. Maintain protected access and egress at all times.  Do not close or obstruct roadways 

without permits. 
 
H. Cease operations immediately if adjacent structures appear to be in danger.  Notify 

Engineer. 
 
3.03 DISPOSAL OF DEMOLISHED MATERIALS: 
 

A. All existing materials and equipment removed shall become the Contractor's property, 
shall be removed from the site, hauled and legally disposed of in accordance with all 
federal, state and local regulations. 

 
3.04 SALVAGE OF MATERIALS AND EQUIPMENT: 
 

A. Remove all materials and equipment which are to be salvaged, reused, or remain the 
property of the Owner without damage. 
 
1. Items to be removed, stored and protected, and remain the property of the 

Owner include the following: 
 

a. Existing RTU panel and related appurtenances.   
 
3.05 CLEAN UP: 
 

A. At completion of the demolition work, the Contractor shall remove unused tools and 
equipment, surplus materials, rubbish, debris, and dust and shall leave areas affected by 
the demolition work in a clean condition. 

 
B. Remove demolished materials from site as work progresses.   

 
END OF SECTION 
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SECTION 02221 
 

EARTHWORK 
 
PART 1  GENERAL 
 
1.01     WORK INCLUDED: 
 

A. The work under this section shall include furnishing all labor, equipment and materials, and 
in performing all operations in connection with stripping of topsoil, excavation, trenching, 
filling, backfilling, compaction and grading for the new water storage tank foundation, 
connecting water main and appurtenant work. Details of typical trench sections, depicting 
excavation, filling and backfilling requirements are shown on the Drawings. 

 
B. The Contractor shall construct embankment fills, do miscellaneous grading and dispose of 

all unsuitable and surplus materials, as indicated on the Drawings and as specified herein. 
 
C. The Contractor shall legally dispose off-site all excess generated materials, including but 

not limited to soil, water, solid waste, and construction debris, that cannot be reused on-
site.   

 
1.02 RELATED WORK: 

 
 A. SECTION 01067, PERMITS 

 
B. SECTION 02223, SHORING/SHEETING 
 
C. SECTION 02225, SITE DRAINAGE AND DEWATERING 
 
D. SECTION 02280, SOIL MANAGEMENT AND DISPOSAL 
 
E. SECTION 02800, LOAMING AND SEEDING 
 
F. SECTION 02830, CHAIN LINK FENCE AND GATES 

 
1.03 PROJECT/SITE CONDITIONS: 
 

A. Environmental Requirements: 
 
1. Do not install backfill, fill, or embankment material on frozen surfaces, and do not 

place frozen materials, snow, or ice in any backfill, fill, or embankment. 
 

2. Do not stockpile soil within 100 feet of any river, lake or other waterbody. 
 
3. Do not stockpile soil within 100 feet of wetlands. 
 
4. Do not stockpile soil within street right of way. 
 

B. Existing Conditions: 
 

1.  Drawings indicate approximate location of existing structures at the various sites. 
 
2. Refer to Geotechnical Report dated July 2016 as prepared by Dewberry Engineers 

Inc. included in Appendix A.   
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C. Hazardous Materials: 
 
1. The Contractor shall lawfully remove and dispose of all soil containing hazardous 

and toxic materials in accordance with all requirements and regulations of the 
Connecticut Department of Energy & Environmental Protection (DEEP) and all 
other local, state and Federal regulations. 

 
2. The Contractor shall immediately notify the Owner upon encountering hazardous 

materials. 
 
1.04 PROTECTION OF PROPERTY AND UTILITIES: 
 

A. The work shall be executed in such manner as to prevent any damage to facilities at the 
site and adjacent property and existing improvements, such as but not limited to streets, 
curbs, paving, service utility lines, structures, monuments, trees, shrubs, fences, bench 
marks, observation wells, and other public or private property. Protect existing 
improvements from damage caused by settlement, lateral movements, undermining, 
washout and other hazards created by earthwork operations. 

 
B. In case of any damage or injury caused in the performance of the work, the Contractor 

shall, at its own expense, make good such damage or injury to the satisfaction of, and 
without cost to, the Owner.  Existing roads, sidewalks, and curbs damaged during the 
project work shall be repaired or replaced to at least the condition that existed at the start 
of operations.  The Contractor shall replace, at his own cost, existing bench marks, 
observation wells, monuments, and other reference points which are disturbed or 
destroyed. 

 
C. Buried drainage structures and pipes, observation wells and piezometers, including those 

which project less than eighteen inches (18") above grade, which are subject to damage 
from construction equipment shall be clearly marked to indicate the hazard.  Markers shall 
indicate limits of danger areas, by means which will be clearly visible to operators of trucks 
and other construction equipment, and shall be maintained at all times until completion of 
project. 

 
D. Utility agencies shall be contacted and advised of proposed work prior to the start of 

excavation by the Contractor. The Contractor shall obtain information from the proper 
sources and authorities concerning locations of all utilities within the scope of this work. 

 
E. If and when encountered, utilities shall be supported and protected, and the Engineer shall 

be notified.  Ample time shall be allowed for entrance and taking such measures as may 
be required for the continuance of such services by the utility owner. 

 
F. Existing property boundary markers, control points and datum elevation markers or bench 

marks shall be preserved, and all such established survey points which are displaced or 
destroyed by the Contractor shall be replaced by a registered Engineer or Land Surveyor, 
as required with all expenses paid by the Contractor. 

 
1.05 PERMITS AND CONTROLS: 
 

A. Permits - The Contractor shall obtain all local permits for all activities specified in SECTION 
01067 and as otherwise required by law. 

 
B. Controls - The Contractor shall control all pollution due to construction, as specified in 

SECTION 01500 and otherwise to meet the requirements of the authorities having 
jurisdiction over such activities. 
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1.06 REFERENCE STANDARDS: 
 

A. The Contractor shall comply with the provisions of the following agencies and referenced 
documents as they apply to this project: 

 
1. Associated General Contractors of America, Inc. (AGCA) "Manual of Accident 

Prevention in Construction." 
 
2. Occupational Safety and Health Administration, United States Department of Labor 

Requirements 
 
3. ANSI "Safety Regulations for Construction and Demolition." 
 

 
  4. American Society for Testing and Materials (ASTM) 

 
ASTM C33  Specification for Concrete Aggregates. 
 
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 C330 Specification for Lightweight Aggregate for Structural Concrete. 
 
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. 

 
ASTM D2922 Test Methods for Density of Soil and Soil-aggregate in Place by 

Nuclear Methods (Shallow Depth). 
 

5. The following State of Connecticut Department of Transportation, Standard 
Specifications for Roads, Bridges and Incidental Construction form a part of this 
specification as referenced: 

 
Section M.02 Granular Fill, Subbase, Granular Base and 
Surfaces, Stone Base, Pervious Structure Backfill, Free-
Draining Material, Crusher-Run Stone 
 

1.07     SUBMITTALS: 
 

A. Submit an excavation, backfilling, and filling plan at least two weeks prior to start of any 
earth moving activities.  The review will be only for the information of the Owner and third 
parties for an overall understanding of the project relating to access, maintenance of 
existing facilities and proper utilization of the site.  The Contractor shall remain responsible 
for the adequacy and safety of the means, methods and sequencing of construction.  The 
plan shall include, but not be limited to the following items: 

 
1. Detailed sequence of work. 
 
2. General description of construction methods. 
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3. Numbers, types, and sizes of equipment proposed to perform excavation and 
compaction. 

4. Details of dust control measures. 
 
5. Proposed locations of stockpiled excavation and/or backfill materials. 
 
6. Proposed surplus excavated material off-site disposal areas and required permits. 
 
7. Details of erosion and sedimentation control measures, which shall prevent 

erosion and sedimentation during the earth moving activities. 
 
B. Backfill and Bedding Materials:  Submit grain size analysis and curve performed in 

accordance with ASTM D422 and compaction test results (ASTM D1557 Procedure C) for 
each proposed source of backfill and bedding material for review by the Engineer at least 
two weeks prior to use of the material. The grain size analysis shall indicate that the backfill 
and bedding material conforms to the gradation requirements specified.   

 
C. The Contractor shall submit six copies of the following to the Engineer: 
 

1. Test reports on materials, moisture density tests, in place density tests (ASTM D 
1557 and D 1556). 

 
2. Representative backfill and bedding samples and gradation tests. 

 
 1.08 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 nor cause excessive disturbance of 
underlying natural ground or abutting properties. 

 
1.09 FROST PROTECTION AND SNOW REMOVAL: 
 

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 and pipes from frost 

penetration when freezing temperatures are expected. 
 
 
PART 2  PRODUCTS 
 
2.01 GENERAL: 
 

A. Except as specified for bedding and cover materials, refill for rock and unsuitable materials, 
backfill materials may be as follows: 

 
1. Unless otherwise indicated on Drawings, use job excavated material meeting 

requirements specified herein for granular fill. Gradation of material shall be 
generally as specified for granular fill except that maximum size of stone shall be 
3 inches for backfill material.  All unsuitable materials shall be disposed of as per 
Paragraph 3.16.A. 

 
2. Use granular fill for compacted backfill where indicated on Drawings and where 

job excavated material does not meet the requirements for backfill.  Unless 
otherwise indicated on Drawings, use compacted gravel subbase course beneath 
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pavements, driveways, curbs, gutters, walks, or other surface construction or 
structures.  In established lawn areas, finish top portion with at least six inches of 
topsoil corresponding to that underlying adjoining lawn areas. 

 
B. Use only acceptable materials from excavations or borrows, as determined by the 

Engineer.  All materials being imported to the site including topsoil shall not contain 
detectable amounts of oil and/or hazardous materials as defined by the Regulations of 
Connecticut State Agencies (RCSA), Section 22a-449(c)-100.   
 

2.02 TRENCH BACKFILL, BEDDING AND COVER MATERIALS: 
 
A. Backfill materials for water main and drain trenches shall consist of granular soil meeting 

the approval of the Engineer.  Material shall be granular, well graded friable soil, free of 
rubbish, ice, snow, tree stumps, roots, clay and organic matter meeting the gradation 
requirements for Granular Fill as specified in Section 2.03.   

 
B. Pipe bedding and cover materials for water main trenches shall be hard, durable well 

graded crushed stone or gravel within the limits of ASTM C33 stone size No. 67, and free 
of rubbish, ice, snow, tree stumps, roots, clay and organic matter, and other deleterious 
material.  Material shall be obtained from an off-site source and shall meet the gradation 
requirements for Crushed Stone as specified in Section 2.05.    

 
C. In all water main and drain trenches, cover material shall be placed over the bedding for 

the first 12 inches of backfill over the pipe as indicated on the Drawings.  
 

D. Where ordered by the Engineer to stabilize the trench base, below the pipe bedding, the 
Contractor shall excavate below grade and place graded screened gravel, crushed stone, 
bank run gravel, or concrete sand as directed and specified in 3.06. 

 
1. Screened gravel and crushed stone shall meet the requirements of ASTM C 33, 

Size Number 57 and have the following gradation: 
 
                             ASTM SIZE NUMBER 57 
 
                 Square Opening        Percent by Weight 
                        Sieve Size                       Passing Through  
 

 1-1/2 inch                    100 
 1 inch                       95-100 
 1/2 inch                     25-60 
 No. 4                         0-10 
 No. 8                         0-5 
 

2. Concrete sand shall meet ASTM C-33 for fine aggregate. 
 
2.03     GRANULAR FILL: 
 

A. Granular fill shall be used for backfill over pipe, replacement of rock and unsuitable 
material, and elsewhere as required by the Engineer. 

B. Granular fill shall be a granular material, well graded from fine to coarse, with a maximum 
size of 3-inches, obtained from approved natural deposits and unprocessed except for the 
removal of unacceptable material and stones larger than the maximum size permitted.  It 
shall not contain vegetation, masses of roots, or individual roots.  It shall be substantially 
free from loam and other organic matter, clay, and other fine or harmful substances.  
Granular fill shall conform to the latest edition of the State of Connecticut Department of 
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Transportation Standard Specifications for Highways and Bridges, Section M.02.01 and 
meet the following gradation requirements.  

 
                      Sieve Size            Percent Passing by Weight 
 
                      3 inch                          100 
                      1/2 inch                        50-85 
                      No. 4                           40-75 
                      No. 50                           8-28 
                      No. 200                          0-8 
 
2.04 PROCESSED GRAVEL SUBBASE: 
 

A. Unless otherwise shown on the Drawings or permitted by the Owner or Engineer, crushed 
gravel shall be used as the subbase for trench excavations under pavement for sidewalks, 
curbing, paved roads, parking areas and driveways, and shall meet the requirements of the 
latest edition of the State of Connecticut Department of Transportation Standard 
Specifications for Highways and Bridges, Section M.02.02 and meet the following gradation 
requirements.   

 
                      Sieve Size            Percent Passing by Weight 
 

 
3 1/2 inch                          100 
1-1/2 inch                        55-95 
¼ inch                           25-60 
No. 10                           15-45 

                      No. 40                           5-25 
                      No. 200                          0-5 
 
2.05 CRUSHED STONE: 
 

A. Crushed stone shall consist of hard, durable, angular particles or fragments and free from 
clay, loam, or deleterious materials, and shall meet the following gradation requirements in 
latest edition of the State of Connecticut Department of Transportation Standard 
Specifications for Highways and Bridges, Section M.01.01, No. 6 
 

 Sieve Size   Percent Passing by Weight 
 

   1"     100 
   3/4"     90-100 
   1/2"     20-55 
   3/8"       0-15 
   #4        0-5 

 
2.06 STRUCTURAL FILL: 

 
A. Structural fill shall be used as bedding to support the water storage tank, backfill around 

the tank foundation, and for replacement of unsuitable material, and elsewhere as 
required by the Engineer. 

 
B. Structural fill shall consist of hard, durable sand and gravel, free of organic material, loam, 

clay, snow, ice, frozen soil, and other deleterious materials and shall be well graded to 
meet the following requirements: 

 
Sieve Size  Percent Passing by Weight 
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  3-inch      100 
  1-inch    60-100 
  No. 4    35-95 
  No. 40      5-60 
  No. 200     0-7 

 
2.07 FILTER/DRAINAGE FABRIC: 
 

A. A filter/drainage fabric shall be used as a wrapping material where screened gravel or 
crushed stone is required for special bedding in surrounding soils of fine sand, silt or clay. 
The filter fabric shall be installed on the final graded trench bottom prior to placement of 
the screened gravel or crushed stone bedding and at other locations shown on the 
drawings or designated by the Engineer.   

 
B. The filter fabric in place shall cover the entire trench bottom and trench sides as shown on 

the drawings.  Each width of drainage fabric shall be overlapped in accordance with 
manufacturer’s recommendations, but not less than 2 feet, to prevent intrusion of soil fines 
into the bedding. 

 
C. The 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 following 
characteristics: 

 
Grab strength:    120 lbs. 
Elongation:    50% 
Burst Strength:    210 psi 
Puncture Strength:   65 lbs. 
Trapezoid Tear:    45 lbs. 

 Equivalent opening size:  No. 70 to 100 sieve 
 Coefficient of permeability  0.1 cm/sec. 

 
D. The filter/drainage fabric shall be Mirafi 140N as manufactured by Mirafi Inc., Charlotte, 

N.C.; US 120NW by US Fabrics, Inc. Cincinnati OH.; or approved equal. 
 
 
PART 3  EXECUTION 
 
3.01 DISTURBANCE OF EXCAVATED AND FILLED AREAS DURING CONSTRUCTION: 

 
A. Contractor shall take the necessary steps to avoid disturbance of subgrade during 

excavation and filling operations, including restricting the use of certain types of 
construction equipment and their movement over sensitive or unstable materials, 
dewatering and other acceptable control measures. 

 
B. All excavated or filled areas disturbed during construction, all loose or saturated soil, and 

other areas that will not meet compaction requirements as specified herein shall be 
removed and replaced with a minimum 12-inch layer of compacted special bedding 
materials or  crushed stone wrapped all around in non-woven filter fabric.  Costs of removal 
and replacement shall be borne by the Contractor. 

 
C. The Contractor shall place a minimum of 12-inch layer of special bedding materials or 

crushed stone wrapped in filter fabric over the natural underlying soil to stabilize areas 
which may become disturbed as a result of rain, 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. 
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3.02 GENERAL EXCAVATION: 
 

A. Refer to the Geotechnical Report included in Appendix A for recommendations related to 
the excavation, preparation and backfill of the new tank foundation. 

 
B. The Contractor shall perform all excavation for pipes and appurtenant structures of every 

description and of whatever substances encountered, to the widths and depths indicated 
on the Drawings and as otherwise specified. 

 
C. The Contractor shall make excavations in such manner as will give suitable room for 

structures and laying and jointing pipe.  He shall furnish and place all sheeting, bracing and 
supports and do all cofferdamming, pumping, draining and rendering the bottoms of the 
excavation firm and dry and acceptable in all respects. 

 
D. Unless otherwise specified, excavation shall be open cut, except that short sections of a 

trench may be tunnelled if, in the opinion of the Engineer, the pipe can be safely and 
properly installed and backfill can be properly tamped in such tunnel sections. 

 
E. The program of excavation dewatering, sheeting and bracing as specified in SECTIONS 

02223 and 02225 shall be carried out in such manner as to eliminate all possibility of 
undermining or disturbing the foundations of existing structures or work previously 
completed under this Contract. 

 
F. During excavations, material determined by the Engineer to be suitable for backfilling, shall 

be stockpiled in an orderly manner a sufficient distance from the banks of the trench to 
avoid overloading and to prevent slides or cave-ins.  Unsuitable material shall be disposed 
of as specified in 3.16 and replaced as ordered by the Engineer with surplus suitable 
material and bank run gravel to the extent necessary. 

 
G. Should conditions make it impractical or unsafe to stack material beside the trench, it shall 

be hauled and stored at a location provided by the Contractor.  When required, it shall be 
re-handled and used in backfilling the trench.  No additional compensation will be made for 
re-handling this material. 

 
H. Care shall be taken not to overexcavate below the depths indicated unless authorized by 

the Engineer. Unauthorized overdepths shall be backfilled at the Contractor's expense with 
approved granular material and shall be compacted to not less than 95 percent of 
maximum density as defined in 3.14 of this section. 

 
I. Grading shall be done as necessary to prevent surface water from flowing into trenches or 

other excavations, and any water accumulating therein shall be removed by pumping or by 
other approved methods. 

 
J. Pipe trenches shall be backfilled as soon as practical after the pipes have been laid, jointed 

and inspected by the Engineer.  The extent of excavation open at any one time will be 
controlled by the conditions, but shall always be confined to the limits prescribed by the 
Engineer.  If so ordered by the Engineer, no more than 50 linear feet of trench shall be 
open during working hours.  Under no circumstances shall more than 100 feet of trench be 
open at any one time. 

 
3.03 EXCAVATION CLASSIFICATION: 
 

A. Earth excavation shall comprise all materials not classified as rock excavation and shall 
include clay, silt, sand, muck, gravel, hardpan, loose shale, pavement, pavement bases, 
loose stone in masses and boulders measuring less than one cubic yard in volume. 
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B. Rock or ledge excavation shall comprise of the following: boulders measuring one cubic yard 
or more in volume; rock material in ledges, bedded deposits, unstratified masses, and 
conglomerate deposits so firmly cemented that they possess the characteristics of solid rock 
that cannot be removed without systematic drilling and blasting; and reinforced concrete 
structures larger than one (1) cubic yard in volume, excluding sidewalks and paving. 

 
3.04 TRENCH SIZE: 
 

A. Trenches shall be excavated to the necessary width and depth for proper laying of pipe 
and placement of concrete and other materials and shall have vertical sides to 12 inches 
above the pipe.  Above this point, sides shall be as near vertical as approved construction 
procedures and safety requirements permit.  Widths of trenches shall provide 12 inches 
minimum clearance between the sides of the trench and the outside face of the pipe.  
Trench width to 12 inches above the pipe shall be as shown on the Drawings.  Above 12 
inches over the pipe, the maximum trench width shall be as close to the above widths as 
installation requirements allow.  The depth of trench shall be a minimum 6 inches below 
the pipe barrel, or 1/4 of the pipe diameter, whichever is greater. 

 
B. If the existing soil 6 inches below the bottom of the pipe barrel is found to be not suitable, 

the Engineer may order Extra Excavation (defined in 3.06 below) below the bedding grade. 
 
C. Special care shall be taken not to disturb the foundation soil on which gravel bedding is to 

be placed and the last one foot of excavation shall not be made until just before placing 
the bedding. 

 
3.05 STRIPPING TOPSOIL: 

 
A. Topsoil shall be carefully stripped and separately stored to be used again for topsoiling and 

seeding as directed from off-pavement areas within which excavations are to be made. 
 
3.06 EXTRA EXCAVATION: 

 
A. Whenever soil that is incapable of properly supporting the pipe or structure, or fine sand or 

silt, which may work into the bedding material, is encountered below a depth of 6 inches 
below the bottom of the pipe barrel or below the bottom of a structure, as determined by 
the Engineer, such soil shall be removed to the full width of the trench and refilled with 
screened gravel, bank run gravel, crushed stone or concrete sand at the Engineer's option, 
placed in 8-inch lifts and thoroughly compacted.  Unsuitable material shall be excavated to 
its full depth or as ordered by the Engineer. 

 
B. No excavation shall be made below the limits of the excavation called for on the plans or 

herein specified without prior approval by the Engineer in writing.  If the Contractor 
excavates below grade through error, for his own convenience or through failure to properly 
dewater the trench, or disturbs the subgrade before dewatering is sufficiently complete, he 
may be directed by the Engineer to excavate below grade in which case the work of 
excavating below grade and furnishing and placing the refill shall be performed at his own 
expense. 

 
C. Whatever the nature of unsuitable material encountered or the groundwater conditions, 

trench drainage shall be complete and effective. 
 
D. Where fine sand and silt are encountered at the bottom of the trench, it shall be the option 

of the Engineer to require a 6-inch compacted depth of concrete sand meeting ASTM C-
33 for fine aggregate to be installed beneath the pipe bedding to the full width of trench. 
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3.07 ROCK EXCAVATION: 
 

A. Where rock is encountered in the excavation, it shall be removed as required to permit the 
construction as specified. Where explosives and blasting are used, all laws, ordinances and 
permits of municipal, state and federal agencies relating to the use of explosives shall be 
complied with.  All blasting shall be performed by qualified personnel and proper precautions 
shall be taken to protect persons, property, and the work from damage or injury.  

 
B. When material is encountered with respect to which the Contractor may claim removal as 

Rock Excavation, such material shall be uncovered and exposed and the Engineer notified 
by the Contractor before proceeding with the excavation.  The Contractor shall not proceed 
with the excavation of the material to be removed as rock excavation until this material has 
been cross-sectioned and classified by the Engineer.  Failure on the part of the Contractor 
to uncover such material, notify the Engineer, and allow time for cross-sectioning the 
undisturbed surface of such material, will forfeit the Contractor's right of claim to any 
classification other than that allowed by the Engineer for the areas of work in which the 
deposits occur.   

 
C. Rock shall be removed to a depth of 6 inches below the bottom of the pipe barrel within 

trench width as shown on the Drawings, 6 inches below structure bottoms within vertical 
planes and one foot outside of structure walls or footings.  Backfill materials to replace the 
excavated rock shall be granular fill as specified for backfill in 2.03. If the Contractor finds it 
convenient to remove additional rock around structures, he shall do so at his own expense. 
All rock excavation shall be considered unsuitable for backfill and shall be removed from the 
site.   

 
D. If rock is excavated by the Contractor beyond the limits of payment specified above or as 

authorized in writing by the Engineer, the excess excavation, whether resulting from 
overbreakage or other causes, shall be backfilled by the Contractor with granular fill, crushed 
stone or sand as specified, all at no additional cost to the Owner.  All voids created by 
removal of rock and boulders shall be backfilled and compacted with approved materials as 
directed by the Engineer. 

 
E. Rock and boulders that are shattered or loosened below normal grade by the Contractor's 

activities and are thus rendered inadequate for support of the pipes or structures shall be 
removed to the limits required by the Engineer and the voids refilled as specified at no 
additional cost to the Owner. 

 
3.08 BUILDING AND FOUNDATION EXCAVATION: 

 
A. Excavations shall not be wider than required to set, brace, and remove forms for concrete, 

or perform other necessary work. 
 
B. After the excavation has been made, and before forms are set for footings, mats, slabs, or 

other structures, and before reinforcing is placed, all loose or disturbed material shall be 
removed from the subgrade.  The bearing surface shall then be compacted to meet the 
requirements of Section 3.14.E. 

 
C. If, in the opinion of the Engineer, the existing material at subgrade elevation is unsuitable 

for structural support, the Contractor shall excavate and dispose of the unsuitable material 
to the required width and depth as directed by the Engineer.  If, in the opinion of the 
Engineer, filter fabric is required; the Contractor shall place filter fabric, approved by the 
Engineer, as per manufacturer’s recommendations.  Crushed stone shall then be placed 
in lifts and compacted to required densities.  Backfill shall be placed to the bottom of the 
proposed excavation. 
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3.09 EXCAVATION NEAR EXISTING STRUCTURES AND UTILITIES: 
 

A. It is called to the attention of the Contractor that there are existing pipes, structures, 
foundations and other utilities along the course of the work.  Information shown on the 
Drawings as to the location of said utilities, structures and pipes is from the best available 
sources, but no guarantee is implied, nor is it to be assumed that such information is 
accurate or complete.  Water mains and water service connections will be crossed in the 
course of the work. 

 
B. The Contractor shall exercise special care during his operations to avoid injury to all such 

underground utilities and structures.  When necessary, the Contractor shall cooperate with, 
and consult with representatives of the Owner and the utility companies in order to avoid 
damage to the structures.  The Contractor shall arrange for or furnish and erect suitable 
supports and shoring or other means of protection where required to protect the utilities, 
all at no additional cost to the Owner.  Hand methods of excavating shall be used around 
buried utilities and is included in the work to be done under this Contract, at no additional 
cost to the Owner.  

 
C. Where determination of the exact location of a pipe or other underground structure is 

necessary for properly performing the work, the Contractor shall excavate test pits to 
determine the locations. 

 
3.10 PROTECTION OF PROPERTY: 
 

A. The Contractor shall, at his own expense, preserve and protect from injury all property either 
public or private along and adjacent to the line of work, and be responsible for and repair 
any and all damage and injury thereto, arising out of or in consequence of any act or omission 
of the Contractor.  All existing pipes, culverts, poles, wires, fences, mailboxes, stone walls, 
curbs, bounds, etc., shall be temporarily removed, supported in place or otherwise protected 
from injury, and shall be restored to at least as good condition as that in which they were 
found immediately prior to the start of work. 

 
B. Lawns, shrubs, bushes, planting beds and decorative trees disturbed or damaged shall be 

restored to a condition equal to that found prior to the start of construction, either by 
temporary transplant or replacement in kind, except as otherwise indicated on the Drawings.  
See SECTION 02800. 

 
3.11 SAFETY AND ACCOMMODATION: 
 

A. The Contractor shall provide, at his own expense, suitable bridges over trenches where 
required for the accommodation and safety of the traveling public, and provide facilities for 
access to private driveways for vehicular use.  He shall erect suitable barriers around the 
excavation to prevent accidents to the public and shall place and maintain during the night 
sufficient lights on or near the work.  A space of twenty (20) feet shall be left so that free 
access may be had at all times to fire hydrants and proper precautions shall be taken so that 
the entrances to fire hydrants and fire stations shall not be blocked or obstructed.  The 
Contractor is further reminded of the requirements of the General and Supplementary 
General Conditions. 

 
3.12 SITE DRAINAGE AND DEWATERING: 
 

A. The Contractor shall satisfy all dewatering requirements specified in SECTION 02225, SITE 
DRAINAGE AND DEWATERING.  
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3.13 BACKFILL PLACEMENT: 
 

A. Excavated material approved by the Engineer as suitable for reuse or bank run gravel shall 
be used for backfill in pipeline trenches and around structures.  The backfill shall be 
compacted in 8-inch lifts or greater at the discretion of the Engineer.  Only certified clean 
material as approved by the Engineer can be used as backfill material. In order to minimize 
the volume of imported clean fill used on the site, the Contractor shall use soil/fill which has 
been determined suitable for reuse to the extent possible. 

 
B. Pipe trenches shall be backfilled as soon as practicable after pipes have been laid and 

jointed and approved for backfill by the Engineer. 
 

C. If the material removed from the excavation is suitable for backfill with the exception that it 
contains stones larger than permitted, the Contractor has the option to remove the 
oversized stones and use the material for backfill or to provide replacement backfill at no 
additional cost to the Owner. 

D. The Contractor shall remove loam and topsoil, loose vegetation, stumps, large roots, etc., 
from areas upon which embankments will be built or areas where material will be placed 
for grading.  The subgrade shall be shaped as indicated on the Drawings and shall be 
prepared by forking, furrowing, or plowing so that the first layer of the fill material placed 
on the subgrade will be well bonded to the subgrade. 

 
E. TRENCHES: 

 
1. Bedding as detailed and specified shall be furnished and installed beneath the 

pipeline prior to placement of the pipeline.  A minimum bedding thickness shall be 
maintained between the pipe and undisturbed material, as shown on the Drawings. 

 
   2. As soon as practicable after pipes have been laid, backfilling shall be started. 

 
3. Unless otherwise indicated on the Drawings, cover material as specified shall be 

placed by hand shovel in 6-inch thick lifts up to a minimum level of 12-inches above 
the top of pipe.  This area of backfill is considered the zone around pipe and shall 
be thoroughly compacted before the remainder of the trench is backfilled.  
Compaction of each lift in the zone around pipe shall be done by use of 
power-driven tampers weighing at least 20 pounds or by vibratory compactors. 
Care shall be taken that material close to the bank, as well as in all other portions 
of the trench, is thoroughly compacted to densities required. 

 
4. Backfill material as specified shall be placed from the top of the cover to the 

specified material at grade (loam, pavement subbase, etc.).  Fill compaction shall 
meet the density requirements listed in paragraph 3.14. 

 
5. If, in the opinion of the Engineer, the materials above the trench bottom are 

unsuitable for backfill, and there is no available backfill material stockpiled, the 
Contractor shall furnish and place bank-run gravel. 

 
6. Should the Engineer order crushed stone for utility supports or for other purposes, 

the Contractor shall furnish and install the crushed stone as directed. 
 

7. In shoulders of local streets, roads and driveways, the top 12-inch layer of trench 
backfill shall consist of processed gravel for sub-base, satisfying the requirements 
listed in Paragraph 2.04. A.   
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8. In areas where the finished surface is to be loam, the Contractor may complete the 
backfilling with the specified material placed in 18-inch layers loose measure instead 
of 12-inch layers. 

 
9. In areas where the finished surface is to be paved, the Contractor shall install 12-

inches of thoroughly compacted gravel subbase material installed in maximum 8-
inch layers loose measure to a point 3-inches below the finished surface.  
Maintenance of surfaces to proper grade shall be done under this Section at no 
additional cost to the Owner. 

 
F. BACKFILLING UNDER BUILDINGS AND FOUNDATIONS: 
 

1. Material to be used as structural fill under structures shall be special bedding 
material meeting the requirements of Section 2.07 or as directed by the Engineer. 
Where special bedding material fill is required to support proposed footings, walls, 
slabs, and other structures, the material shall be placed in a manner accepted by 
the Engineer. Compaction of each lift shall meet the densities required in 
Paragraph 3.14. E. 

 
G. BACKFILLING ADJACENT TO STRUCTURES: 
 

1. The Contractor shall not place backfill against or on structures until they have 
attained sufficient strength to support the loads to which they will be subjected.  
Excavated material approved by the Engineer may be used in backfilling around 
structures. Backfill material shall be thoroughly compacted to meet the 
requirements listed in Paragraph 3.14.E. 

 
2. Contractor shall use extra care when compacting adjacent to pipes and drainage 

structures.  Backfill and compaction shall proceed along sides of drainage 
structures so that the difference in top of fill level on any side of the structure shall 
not exceed two feet (2') at any stage of construction.   

 
3. Where backfill is to be placed on only one side of a structural wall, only hand-

operated roller or plate compactors shall be used within a lateral distance of five 
feet (5') of the wall for walls less than fifteen feet (15') high and within ten feet (10') 
of the wall for walls more than fifteen feet (15') high. 

 
3.14     COMPACTION REQUIREMENTS AND TESTING: 
 

A. All backfill materials shall be thoroughly compacted by rolling, tamping or vibrating with 
approved mechanical or pneumatic compacting equipment so that pipe, structures, paving 
and other construction will not settle at the time of construction or in the future.  The 
responsibility for thorough compaction is that of the Contractor irrespective of methods of 
backfill and depth of backfill layers placed. 

 
B. All percentages of compaction specified herein shall be of the maximum dry density at the 

optimum moisture content as established by Method D of AASHTO Standard T180 (ASTM 
D 1557) (Modified Proctor) and verified by AASHTO Standard T147 (ASTM D 1556).  When 
the term "thoroughly compacted" is used in these specifications, it shall mean compaction to 
at least 95% of the maximum density of the soils at optimum moisture content. 

 
C. The following numbers and types of soil tests shall be made where directed by the Engineer.  

These tests shall be made by qualified personnel of an independent testing laboratory, 
acceptable to the Engineer and paid by the Contractor.  Three copies of all test results shall 
be delivered to the Engineer. 
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1. Particle-Size analysis of Soils and Backfill Materials in accordance with ASTM D422.  
A total of 10 satisfactory tests. 

 
2. Moisture-Density Relationship of soil in accordance with ASTM D1557, Method D. 

A total of 15 satisfactory tests. 
 
3. In-Place Density Tests of materials in accordance with ASTM D1556.  A total of 15 

satisfactory tests.  Compaction tests will be taken at random on compaction layers 
below and at finished surfaces. 

 
4. Failed tests shall be repeated at the Contractor's expense. 
 

D. The Owner reserves the right to have additional compaction tests performed by an 
independent laboratory with testing costs borne by the Owner, except that failed tests shall 
be repeated at the Contractor's expense. 

 
E. If any of the field density test results fail to meet the density as specified herein for the 

earthwork involved, then the Contractor shall remove all earthwork in that portion of the work 
involved as determined by the Engineer, and shall replace it in accordance with these 
specifications to the required density.  After the work is replaced, additional field density tests 
will be made by an independent testing laboratory retained by the Owner, and the Contractor 
shall pay for all costs for such additional testing. 

   
Compaction shall be to the following densities: 

 
                                                       Modified Proctor 
                Fill and Backfill Location           Density (Percent) 
 

             Below structures and pipes                   95 
             Adjacent to structures           95 
             Top two feet under pavements                95 
             Under pavements below top two feet          95 
             Trenches through unpaved areas              90 

In embankment                                90 
 

F. Puddling and jetting of the backfill shall not be permitted.  
 
3.15 TRENCH EXCAVATION IN FILL: 
 

A. Where the existing ground surface does not permit at least 4 feet of cover over the 
finished pipe, and where indicated on the Drawings, the Contractor shall place and 
compact suitable fill material to the depth necessary to provide the 4 foot minimum cover, 
including loam to a minimum top width of 6 feet, or as otherwise shown on the Drawings.  
Minimum side slopes shall be two horizontal to one vertical.  Fill material shall be from 
surplus suitable material or bank run gravel and be clean, dry, and capable of satisfactory 
compaction, all as approved by the Engineer, and shall be placed in layers not exceeding 
8 inches thick and compacted. 

 
B. The trench shall be excavated in the compacted fill and the remainder of the work shall 

be in accordance with other portions of these specifications. 
 
3.16 DISPOSAL OF SURPLUS AND UNSUITABLE EXCAVATED MATERIAL: 
 

A. All surplus excavated material and any material unsuitable for use shall be disposed of 
in disposal areas provided by the Contractor and approved by the Owner. It is 
Contractor's responsibility to dispose of unsuitable excavated material in an approved 
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manner. The Contractor shall not dispose of surplus materials on wetlands or other areas 
prohibited by the Corps of Engineers or the CT DEEP, or any other local authority having 
jurisdiction. 

 
B. Surplus excavated materials which are acceptable to the Engineer 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. 

 
C. Surplus excavated material not needed as specified above shall be hauled away and 

disposed of by the Contractor at no additional cost to the Owner, at appropriate locations, 
and in accordance with arrangements made by him.  Disposal of all rubble shall be in 
accordance with all applicable local, state and federal regulations. 

 
 

 
 

END OF SECTION 
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SECTION 02223 
 

SHORING/SHEETING 
 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION: 
 

A. This work shall consist of furnishing and placing timber and steel sheeting and shoring of 
the kinds and dimensions required for support of excavations, complying with Section 950 
of the State of Connecticut Department of Transportation, Standard Specifications for 
Roads, Bridges and Incidental Construction and the Department of Labor Occupational 
Safety and Health Administration Regulations. 

 
B. Shoring shall mean the use of a steel trench box or timber shoring braced as required. 
 
C. Timber sheeting shall mean the use of tongue and groove wood sheeting braced as 

required. 
 
D. Shoring and timber sheeting are intended to provide lateral support, safe working 

conditions, limited trench widths and protection of existing utilities, building and structures. 
 
E. The Contractor shall furnish, put in place, and maintain such sheeting, and/or shoring, as 

may be necessary to support the sides of the excavation and to prevent any movement of 
earth which could in any way diminish the width of the excavation to less than that 
necessary for safe and proper construction, or could otherwise injure or delay the work, or 
endanger adjacent structures and human life. 

 
1.02 RELATED WORK: 
 

A. SECTION 02221 - EARTHWORK 
 
B. SECTION 02225 - SITE DRAINAGE AND DEWATERING 

 
1.03 QUALITY ASSURANCE: 
 

A. 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 Connecticut Department of Labor's Division of 
Occupational Safety and Health is (CONN-OSHA) “State of Connecticut Labor Laws and 
Regulations” (31-374 et seq).  Contractors shall be familiar with the requirements of these 
regulations. 

 
B. The excavation support system shall be of sufficient strength and be provided with adequate 

bracing to support all loads to which it will be subjected.  The excavation support system shall 
be designed to prevent any movement of earth that would diminish the width of the excavation 
or damage or endanger adjacent structures. 

 
1.04 SUBMITTALS: 
 

A. The Contractor shall submit six (6) copies of all required details of the sheeting and shoring 
systems proposed to be installed, including details of equipment and the methods of 
bracing, to the Engineer for his information only at least two (2) weeks prior to the start of 
shoring/sheeting installation.  The schedule of sizes and lengths of shoring/sheeting 
proposed to be used shall be submitted to the Engineer before any work is started. Such 
submittal and comment shall in no way relieve the Contractor of full responsibility for 
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providing adequate shoring/sheeting at all locations, in accordance with conditions found 
in the field throughout the construction period. 

 
B. All submittals shall contain the stamp and signature of a Professional Structural Engineer 

registered in the State of Connecticut. 
 

 
PART 2  PRODUCTS 
 
2.01 TIMBER SHEETING: 
 

A. Lumber for Wood Sheeting and shoring shall be sound Spruce, Douglas Fir, white or yellow 
Lodgepole or Ponderosa pine, or western hemlock plank, planed on one (1) side and either 
tongue and grooved or splined. Dimensions of timber sheeting, shoring, and bracing shall 
be as required by the field conditions or as required by the authorities specified in 
Subsection 1.02.  In no case shall wood sheeting be less than nominal 3 inches thick. 

 
B. Portable steel trench boxes or sliding trench shields may be used at locations where, in 

the judgement of the Engineer, job conditions warrant such use. 
 
 

PART 3  EXECUTION 
 
3.01   INSTALLATION: 
 

A. Furnish, put in place, and maintain such bracing, shoring and sheeting as may be required 
to support the sides of the excavations, to prevent any movement which could in any way 
diminish the width of the excavation below that necessary for proper construction, and to 
protect adjacent structures from being undermined or other damage. Care shall be taken 
to prevent voids outside of the sheeting, but if voids are formed, they shall be immediately 
filled and compacted. 

 
B. The sheeting shall be securely and satisfactorily braced to withstand all pressures to which it 

may be subjected and be sufficiently tight to minimize lowering of the groundwater level 
outside the excavation, as required in Section 02225, SITE DRAINAGE AND DEWATERING. 

 
C. The sheeting shall be driven by approved means to the design elevation.  No sheeting may 

be left so as to create a possible hazard to safety of the public or a hindrance to traffic of any 
kind. 

 
D. Sheeting shall be left in place, when required for the purpose of preventing injury to 

structures, utilities or other property, as ordered by the Engineer in writing. Unless 
otherwise directed by the Engineer, all sheeting left in place shall be cut-off 4 feet below 
finished grade. 

 
E. All sheeting not left in place shall be carefully removed in such manner as to not endanger 

the construction or other structures, utilities, or property.  All voids left or caused by 
withdrawal shall be immediately refilled with approved material compacted with tools 
especially adapted to that purpose, or otherwise as may be directed.  Vibratory extraction 
methods shall be used only when it can be demonstrated that settling of pipe and structures 
will not occur, and if such settling occurs, it shall be corrected at the Contractor's expense. 

 
F. The right of the Engineer to order sheeting left in place shall not be construed as creating 

any obligation on his part to issue such orders.  His failure to exercise his right to do so 
shall not relieve the Contractor from liability for damages to persons or property occurring 
from or upon the work occasioned by negligence or otherwise growing out of a failure, on 
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the part of the Contractor, to leave in place sufficient sheeting to prevent movement of the 
ground. 

 
G. Wood sheeting if driven below the bottom of the excavation without agreement by the 

Engineer, shall be left in place and the cost borne by the Contractor.  Wood sheeting to be 
left in place shall be cut off lower than 1 foot above the top of pipe. 

 
H. Use of the trench box or shield shall not relieve the Contractor of any liability for damages 

to persons or property growing out of a failure of the Contractor to leave in place sufficient 
sheeting and bracing to prevent the caving or moving of the ground or disturbance of the 
completed work. Care shall be taken, when a trench box or shield is moved ahead, so as 
not to pull apart the joints of pipe already placed or leave voids around the pipe wall. 

 
I. When required by the Engineer, the Contractor shall provide an acceptable method of 

rechecking line, grade and horizontal location of the pipe after the shield has been moved 
ahead.  If the pipe has moved, it shall be reset to the proper line and grade. 

 
J. The width of the trench shield or box shall be such that a minimum 6 inch horizontal 

clearance is maintained between the pipe and shield at all times. 
 
K. At no time shall the portable box or shield be allowed to be positioned below the spring line 

of the pipe. 
 
L. Any voids between the trench box or shield and the undisturbed trenchwall within the pipe 

zone (bottom of trench to top of cover material) shall be filled with crushed stone, bank run 
gravel, or approved material, immediately after the box or shield is positioned. 

 
M. When using soldier piles and lagging, where boulders or cobbles are encountered, soldier 

piles shall be installed in pre-augured holes over the full depth as required to prevent 
misalignment and damage. 

 
N. All cut-off will become the property of the Contractor and shall be removed by him from the 

site. 
 

O. Responsibility for the satisfactory construction and maintenance of the excavation support 
system, complete in place, shall rest with the Contractor.  Any work done, including incidental 
construction, which is not acceptable for the intended purpose shall be either repaired or 
removed and reconstructed by the Contractor at his expense. 

 
P. The Contractor shall be solely responsible for repairing all damage associated with installation, 

performance, and removal of the excavation support system. 
 

END OF SECTION 



Mohegan Park Tank Replacement           
Norwich Public Utilities                                            September 2016 
 

SITE DRAINAGE AND DEWATERING 
02225 - 1 

SECTION 02225 
 

SITE DRAINAGE AND DEWATERING 
 
 
PART 1  GENERAL 
 
1.01      WORK INCLUDED: 
 

A. This Section specifies designing, furnishing, installing, maintaining, operating and removing 
temporary dewatering systems as required to lower and control groundwater levels, site 
drainage and hydrostatic pressures during construction to preserve the undisturbed bearing 
capacity of subgrade soils, and to maintain stable soil conditions and side slopes to facilitate 
construction, and to prevent damage to adjacent structures and completed work, and 
disposing of pumped water.  

 
B. Refer to the Geotechnical Report in Appendix A for information related to existing 

groundwater levels to be encountered at the tank site.   
 
1.02 RELATED WORK: 
 

A. SECTION 02221 - EARTHWORK 
 
B. SECTION 02223 - SHORING/SHEETING 

 
1.03 SYSTEM DESCRIPTION: 
 

A. Dewatering includes lowering the water table and intercepting seepage which would 
otherwise emerge from the slopes or bottom of the excavation; increasing the stability of 
excavated slopes; preventing loss of material from beneath the slopes or bottom of the 
excavation; reducing lateral loads on sheeting and bracing; improving the excavation and 
hauling characteristics of sandy soil; preventing rupture or heaving of the bottom of any 
excavation; and disposing of pumped water. 

 
B. Normal dewatering is defined as using conventional pumps installed in open excavations, 

ditches, or sumps.   
 

C. Contractor is responsible for continuous control of water and safety of excavations at all times 
during course of construction, including weekends and holidays and during periods of work 
stoppages. Method of control, handling, and disposal of groundwater and surface water from 
dewatering operations shall be in compliance will all applicable Federal, State, and local laws, 
regulations and requirements as well as Federal, State, and local discharge turbidity 
requirements, to be by whatever means necessary and in conformance with all applicable 
local and state regulations. 

 
1.04 QUALITY ASSURANCE: 
 

A. The Contractor shall provide all required drainage, pumping and disposal without damage to 
adjacent property or structures. All water pumped from dewatering operations shall be filtered 
using sedimentation basins prior to discharge as shown on the drawings. 

 
B. Intercept and divert surface drainage away from work sites or into excavations by use of 

dikes, ditches, sumps, or other means.  Surface drainage systems shall not cause erosion 
on or off site.  Remove drainage systems when no longer required. 
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C. Control groundwater and surface water such that excavation of trenches, placement of 
bedding, installation of conduits and structures, and placement of backfill will be performed 
in the dry and hydrostatic uplift will be prevented until backfilling has been completed. Backfill 
trenches so that water will not accumulate in unfilled or partially filled trenches. 

 
D. The pumping and dewatering operations shall be executed in a manner which will prevent 

damage to the Contract work and will result in no loss of ground or damage to subgrades 
from these operations.  The Contractor shall protect new work from flooding due to storms or 
other causes.  Where excavations have been made to subgrades below the site groundwater 
level, dewatering shall be continuous (24 hours per day, seven days a week) to protect the 
work and/or to maintain progress of the work. 

 
E. All pipelines or structures shall be protected against uplift during installation or prior to 

completion shall be thoroughly braced or otherwise protected.   
 
F. Pumpage from the excavation or dewatering facilities and drainage from any areas used or 

occupied by the Contractor for construction or other purposes, shall be disposed of in 
accordance with these specifications and applicable regulations. The discharge of pumpage 
into sanitary sewers will not be allowed.   

 
G. The dewatering systems shall be capable of effectively reducing the hydrostatic pressure and 

lowering the groundwater levels to a minimum of 2 feet below excavation bottom so that all 
excavation bottoms are firm and dry. 

 
H. The dewatering system shall be capable of maintaining a dry and stable subgrade until the 

structures, pipes and appurtenances to be built therein have been completed to the extent 
that they will not be floated or otherwise damaged.  The Contractor shall not turn the system 
off until the construction is complete.   

 
I. The dewatering system and excavation support (see SECTION 02223) shall be designed so 

that lowering of the groundwater level within the work area does not adversely affect 
structures, utilities, pavements or wells outside of the work area. 

 
J. The Contractor shall remove all pumped water away from the work area and provide 

sedimentation control and discharge in accordance with all applicable local codes and laws. 
The Contractor is prohibited from discharging fines or sediment into any resource areas 
including, but not limited to, streams, vernal pools, wetlands, ponds. 

 
K. The Contractor shall supply the necessary electrical power to operate the dewatering system 

as specified herein.  
 
L. The Contractor shall be responsible for the adequacy of his dewatering equipment and 

system in controlling the water and for protection to adjacent structures and property from 
damage.  Any damage to permanent work or existing property resulting from the failure of 
the Contractor to provide an adequate dewatering system shall be repaired by the Contractor 
at his own expense. 

 
1.05 SUBMITTALS: 
 

A. In compliance with the requirements of this contract, the Contractor shall submit at least two 
weeks prior to the start of construction six copies of his proposed dewatering plan. The 
Contractor's methods shall address the dewatering for possible effect on the permanent 
construction.  The submittal shall include as a minimum the following items: 
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1. The sequence of installation, operation, maintenance, supervision and 
removal/abandonment in-place of the dewatering system proposed by the 
Contractor. 

 
2. Plans and description of the dewatering system, including the number, location 

and depth of sumps; designs of filters to prevent pumping of fine soil; method and 
location for filtering and disposal of pumped water; erosion/sedimentation control 
measures; and flow capacity of proposed system. 

 
3. The Contractor’s proposed contingency plan for additional surface water and 

groundwater control measures for all systems.   
 
 4. Scheduling requirements with respect to Sedimentation Control and Earthwork 
 

5. Qualifications of the Contractor’s dewatering specialist's or firm's qualifications a 
minimum of four (4) weeks prior to execution of any dewatering.  

 
 
PART 2  PRODUCTS – NOT APPLICABLE 
 
 
PART 3  EXECUTION 
 
3.01 GENERAL: 

 
A. The Contractor shall implement dewatering measures to lower and maintain the groundwater 

level and hydrostatic pressures as specified prior to the start of any work.  Construction shall 
not begin until the Contractor has demonstrated the capability of the dewatering system to 
maintain the levels as specified. 

 
B. The dewatering system shall be maintained and supervised by the Contractor’s personnel 

qualified to do such work at all times during operation. 
 
C. The dewatering system shall be operated to maintain groundwater levels at specified 

locations and levels during all construction specified herein.  Where work terminates at the 
end of a work day and excavations remain open or not completely backfilled as allowed by 
the plans and specifications, dewatering operations shall continue until such work is 
complete. 

 
D. All requirements of local environmental authorities and the regulations of the “Inland 

Wetlands and Watercourses Regulations of the City of Norwich” shall be satisfied. 
 
3.02 DEWATERING OPERATIONS: 

 
A. Prior to excavation, groundwater levels shall be lowered and maintained by the dewatering 

system to a minimum of 2 feet below the bottom of the final subgrade for the construction of 
the pipes and associated structures until the excavation has been backfilled. The 
groundwater levels shall be monitored to ensure conformance with the requirements of these 
specifications.  Construction will not be allowed until the conditions specified above are met. 

 
B. All water pumped or drained from the work shall be disposed of in a manner which will not 

result in undue interference with other work or damage, or excessive settlement or 
displacement to adjacent properties, pavements and other surfaces, buildings, structures and 
utilities.  Suitable temporary pipes, flumes or channels shall be provided for water that may 
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flow along or across the site of the work.  All disposal of pumped water shall conform to the 
provisions of SECTION 01500. 

 
C.  Dewatering facilities shall be located where they will not interfere with utilities and 

construction work to be done by others. 
 
D. The Contractor shall pitch the ground around the excavation to prevent water from running 

into excavated areas and to prevent damage to other structures or work on adjacent property. 
 
E. The Contractor shall remove immediately any surface or seepage water or water from drains, 

creeks, or other sources, which may accumulate during the excavation and construction 
work. 

 
F. Pipe, masonry and concrete shall not be placed in water.  Water shall not submerge new 

masonry or concrete within 8 hours after placement, or as otherwise ordered by the Engineer. 
 
G. In no event shall water rise to cause unbalanced pressure on the pipe or associated 

structures.  The Contractor shall prevent flotation of the pipe by promptly placing, backfill, or 
by other means approved by the Engineer. 

 
H. The Contractor shall be responsible for the adequacy of his dewatering equipment and 

system in controlling the water and for protection to adjacent public and private property from 
damage.  Any damage to permanent work or existing property resulting from the failure of 
the Contractor to provide an adequate dewatering system shall be repaired by the Contractor 
at no additional cost to the Owner. 

 
I. Where the Contractor proposes to remove groundwater from the bottom of the excavation 

by sumping, the sump shall be surrounded by a suitable filter and bedding material to prevent 
removal of soil fines.      

 
3.03     DISPOSAL OF DRAINAGE WATER: 

 
A. All dewatering systems shall be installed with adequate filters to prevent loss of fine grained 

soils and to provide for clear discharge of water in accordance with the requirements of the 
project Order of Conditions or any discharge permit obtained for the work.   

 
B. All water pumped or drained from the work shall be disposed of in such a manner as to not 

cause injury to public health, damage to public or private property, interference with other 
work or other adverse impacts to the adjacent wetlands.  Effluent from dewatering operations 
should not be discharged directly to wetlands or waterways and shall not be discharged to 
storm drain systems prior to being filtered through a siltation basin as detailed on the 
drawings.  

 
C. Dewatering procedures or equipment which cause, or threaten to cause, damage to new 

or existing facilities shall be immediately modified or replaced so as to prevent further 
damage at no additional expense to the Owner.  The Contractor shall be responsible for 
repair of any damage caused by his operations at no cost to the Owner. 

 
3.04 NOISE LEVEL REQUIREMENTS: 
 

A. All primary dewatering equipment shall be electrically operated and shall run on commercial 
power.  Standby equipment shall be independent of commercial power and shall provide 
dewatering upon primary pump or power failure. 
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B. All equipment utilized by the Contractor shall conform to the DEEP, Noise Control 
Regulations for noise levels, RCSA Section 22a-69-1 to 22a-69-7.4.  

 
C. The Contractor shall construct sound enclosures or utilize other noise reduction techniques 

if the equipment does not meet the noise level requirements stipulated by the DEEP. 
 

 
END OF SECTION 
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SECTION 02576 
 

DUCTILE IRON PIPE AND FITTINGS 
 

PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This Section covers the furnishing, handling, hauling, laying, jointing, testing and 
disinfecting of all ductile iron pipe, including fittings and appurtenant work as indicated on 
the drawings and as specified. 

 
1.02 RELATED WORK: 
 

A. Section 02221, EARTHWORK 
 
B. Section 02577, HYDRANTS, VALVES AND APPURTENANCES 
 
C. Section 02579, CONNECTIONS TO EXISTING WATER MAINS 

 
1.03 QUALITY ASSURANCE: 

 
A. All pipe and fittings shall be inspected and tested at the foundry as required by the standard 

specifications to which the material is manufactured.  The Contractor shall furnish in 
duplicate to the Engineer sworn certificates of such tests. 

 
B. In addition, the Owner reserves the right to have any or all pipe, fittings and special casting 

inspected and/or tested by an independent service at either the manufacturer's plant or 
elsewhere.  Such inspection and/or tests shall be at the Owner's expense. 

 
1.04 REFERENCES: 
 

 A. The following standards form a part of this specification as referenced: 
 

American Water Works Association (AWWA) 
 

AWWA C104  Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
 

AWWA C105 Polyethylene Encasement for Ductile-Iron Piping for Water and 
Other Liquids. 

 
AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3 inches through 48 inches, for 

Water and Other Liquids 

AWWA C111 Rubber Gasket Joints for Ductile-Iron and Gray-Iron Pressure 
Pipe and Fittings 

AWWA C150  Thickness Design of Ductile-Iron Pipe 

AWWA C151  Ductile-Iron Pipe, Centrifugally Cast for Water or Other Liquids 

AWWA C153  Ductile-Iron Compact Fittings, 3 inches through 24 inches, 
and 54 inches through 64 inches for Water Service. 

  
AWWA C600  Installation of Ductile-Iron Water Mains 
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AWWA C651  Disinfecting Water Mains 
 

1.05 SUBMITTALS:  
 
A. Six sets of all shop drawings shall be submitted to the Engineer for review. 
 
B. Shop drawings shall consist of manufacturer's scale drawings, cuts or catalogs including 

descriptive literature and complete characteristics and specifications, and code 
requirements.  Shop drawings shall be submitted for the ductile iron pipe, type of joint, 
fittings, couplings, filling rings, and lining and coating in accordance with specifications. 

 
C. Large scale details of all special castings. 
 
D. Additional requirements for restrained joints. 

 
1. Piping layout drawings showing both plan and profile of the proposed pipeline.  

Data to be shown to include curve and deflection data, invert elevations, grades, 
joint locations, closure locations, joint openings if any, and all other necessary 
information. 

 
 2. Locations and type of restrained joints or devices to prevent joint separation. 

 
E. Certificates of compliance shall be provided by the manufacturer with each shipment of 

ductile iron pipe verifying conformance with the specifications and applicable AWWA 
standards.  No pipe or fittings may be installed without such certification.   

 
 
PART 2 - PRODUCTS 
 
2.01 PIPE: 
 

A. The Contractor shall use push-on joint type ductile iron pipe unless otherwise indicated on 
the plans. 

 
B. All ductile iron pipe shall be designed in accordance with AWWA C150 and shall be 

manufactured in accordance with AWWA C151. 
 

C. Unless otherwise indicated or specified, ductile iron pipe shall be Thickness Class 52. 
 

D. Ductile iron pipe, fittings, and accessories shall be as manufactured by:   
 

1. American Cast Iron Pipe Company 
Birmingham, Alabama 
 

2. U.S. Pipe and Foundry Company 
 Birmingham, Alabama 
 
3. Atlantic States Cast Iron Pipe Co. 
 Phillipsburg, New Jersey 
 
4. or approved equal. 

 
2.02 JOINTS: 
 

A. Joints for ductile iron pipe shall conform to AWWA C111. 
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B. Where required at all bends, fittings and valves, pipe and fittings shall be furnished with 
approved joint restraining appurtenances to keep the piping from pulling apart under 
pressure. 

  
C. Flexible restrained joints where shown on the drawings shall be T. R. Flex by U. S. Pipe, 

or approved equal.  
  

2.03 FITTINGS: 
 

A. Fittings shall conform to the requirements of AWWA C110 or C153 as appropriate and shall 
be of a pressure classification at least equal to that of the pipe with which they are used. 

 
B. The Contractor shall use ductile iron fittings.   
 
C. Restrained joints, in addition to concrete thrust blocks, shall be provided at every tee and 

bend.  
 

D. Unless otherwise indicated, fittings shall have all bell mechanical joint ends. 
 
2.04 GASKETS, GLANDS, NUTS AND BOLTS: 

 
A. Gaskets, glands, nuts, bolts and accessories shall conform to AWWA C111 or C153 as 

appropriate. 
 
B. Gaskets shall be of plain tipped rubber, suitable for exposure to the liquid within the pipe. 
 
C. Glands shall be ductile or cast iron. 
 
D. Bolts and nuts shall be high strength alloy. 

 
2.05 LINING AND COATING: 

 
A. The inside of pipe and fittings shall be given a cement lining and asphaltic seal coat in 

accordance with AWWA C104.  The thickness of the lining shall be double that specified 
in AWWA C104. 

 
B. The outside of pipe and fittings shall be coated with the standard asphaltic coating specified 

under the appropriate AWWA Standard Specification for pipe and fittings. 
 
C. Machined surfaces shall be cleaned and coated with a suitable rust preventative coating 

at the shop immediately after being machined. 
 
2.06 COUPLINGS: 
 

A. Unless otherwise noted, all couplings shall be ductile iron, solid sleeve type with 
mechanical joint ends and shall be of a pressure rating at least equal to that of the pipeline 
in which they are to be installed. 

  
2.07 JOINT RESTRAINTS: 
 

A. Where indicated or necessary to prevent joints or sleeve couplings from pulling apart under 
pressure, “locked” or “anchoring” type pipe and fittings shall be used for joint restraint.   

 
B “Locked” or “anchoring” type pipe and fittings shall consist of locking rings inserted in the 

bells which engage a welded-on ring on the plain end of the pipe.  The joint shall be 
designed to allow for deflection and limited axial movement, and shall be TR Flex, TR Flex 
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Gripper and Field Lok as manufactured by U.S. Pipe, Flex-Ring as manufactured by 
American Pipe, Super-Lock as manufactured by Clow, or equal.   

 
C. Mechanical joints where restrained shall be Megalug Series 1100 as manufactured by 

EBAA Iron Sales, Inc. or approved equal.  Systems using friction clamps and/or retainer 
glands with set screws will not be accepted.   

  
 
PART 3 - EXECUTION 
 
3.01 GENERAL:   
 

A. All water mains, fittings, and appurtenances shall, at a minimum, be installed in accordance 
with AWWA C-600.  Where these specifications or the drawing requirements exceed the 
requirements of AWWA C-600, these specifications shall govern.   

  
B. Water mains and appurtenances installed under this Contract will be located substantially 

as indicated on the Drawings, but the Owner reserves the right to make such modifications 
in location and grade as may be found desirable or to avoid unsatisfactory locations.   

 
3.02 INSPECTION BEFORE INSTALLATION: 
 

A. Pipes and fittings shall be subjected to a careful inspection just before being laid or 
installed. 

 
3.03 HANDLING AND CUTTING: 
 

A. Any pipe or fitting which has a damaged lining, scratched or marred machine surface 
and/or abrasion of the pipe coating or lining shall be rejected and removed from the job-site. 

 
B. Any fitting showing a crack and any fitting or pipe which has received a severe blow that 

may have caused incipient fracture, even though no such fracture can be seen, shall be 
marked as rejected and removed at once from the work. 

 
C. In any pipe showing a distinct crack and in which it is believed there is no incipient fracture 

beyond the limits of the visible crack, the cracked portions, if so approved, may be cut off 
by and at the expense of the Contractor before the pipe is laid so that the pipe used will be 
perfectly sound. The cut shall be made in the sound barrel at a point at least 12 inches 
from the visible limits of the crack. 

 
D. Except as otherwise approved, all cutting shall be done with a machine suitable for cutting 

ductile iron pipe.  Hydraulic squeeze cutters are not acceptable for cutting ductile iron pipe.  
Travel type cutters or rotary type abrasive saws may be used.  All cut ends shall be 
examined for possible cracks caused by cutting. 

 
E The cutting of pipe for valves, fittings, or closure pieces shall be done in a neat workmanlike 

manner without damage to the pipe or cement lining and so as to leave a smooth end at 
right angles to the axis of the pipe.   

 
F. Ductile iron pipe shall be cut only as recommended by the manufacturer.  Only piping 

supplied as gauged pipe shall be field cut.  Flame cutting of pipe by means of an 
oxyacetylene torch shall not be allowed.   

 
G. Lined and coated pipe and fittings shall be assembled and installed with approved packing 

or gaskets of the type recommended by the pipe manufacturer for the particular lining used. 
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3.04 INSTALLATION: 
 

 A. DEPTH: 
 

1. Unless otherwise noted on the drawings, the pipe shall be installed with a minimum 
of 4'-6" of cover.  

 
 B. PIPE AND FITTINGS: 
 

1. Every precaution shall be taken to prevent foreign material from entering the pipe 
while it is being placed in the line.  During laying operations, no debris, tools, 
clothing, or other material shall be placed in the pipe.   

 
2. No defective pipe or fittings shall be laid or placed in the piping, and any piece 

discovered to be defective after having been laid or placed shall be removed and 
replaced by a sound and satisfactory piece. 

 
3. Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and 

shall be kept clean until accepted in the complete work. 
 

4. Pipe and fittings shall be laid accurately to the lines and grades indicated on the 
drawings or as required.  Care shall be taken to ensure good alignment both 
horizontally and vertically. 

 
5. As each length of pipe is placed in the trench, the spigot end shall be centered in 

the bell and the pipe forced home and brought to correct line and grade.  Pipes 
shall not be pushed home with the back hoe bucket.  Each pipe shall have firm 
bearing along its entire length. Cut pipe shall be rebeveled with a suitable file or 
pipe lathe.  The pipe shall be secured in place with approved backfill material 
tamped under it except at the bells.  After joint inspection, the bells shall have 
approved bedding placed around them and compacted and the trench 
progressively backfilled as specified in Section 02221.  Precautions shall be taken 
to prevent dirt from entering the joint space.   

 
6. At times when pipe laying is not in progress, the open ends of pipe shall be kept 

plugged and watertight with rubber and metal pipe stoppers or other approved 
means and the Contractor shall have two of each size required on the job.  This 
provision shall apply during the noon hour as well as overnight.  If water is in the 
trench, the seal shall remain in place until the trench is pumped completely dry. 

 
7. Pipe shall be laid with bell ends facing the direction of laying, unless directed 

otherwise.  Where pipe is laid on a grade of 10 percent or greater, the laying shall 
start at the bottom and shall proceed upward with the bell ends of the pipe upgrade.   

 
 8. All fittings shall be provided with Megalug Series 1100 retainer glands. 

 
 C. TEMPORARY PLUGS: 

 
1. At all times when pipe laying is not actually in progress, the open ends of pipe shall 

be closed by temporary watertight plugs or by other approved means.  If water is 
in the trench when work is resumed, the plug shall not be removed until all danger 
of water entering the pipe has passed. 

 
  D. PUSH ON JOINTS: 
 

1. Joining of push-on joint pipe shall conform to AWWA C600. 



Mohegan Park Tank Replacement         
Norwich Public Utilities                                                          September 2016 
 

DUCTILE IRON AND FITTINGS 
 02576 - 6  

 
2. The inside of the bell and the outside of the spigot end shall be thoroughly cleaned 

to remove oil, grit, excess coating, and other foreign matter.  The rubber gasket 
shall be flexed inward and inserted in the gasket recess of the bell socket.   

3. A thin film of gasket lubricant shall be applied to either the inside surface of the 
gasket or the spigot end of the pipe or both.  Gasket lubricant shall be as supplied 
by the pipe manufacturer and approved.   

 
4. The spigot end of the pipe shall be entered into the socket and the joint shall then 

be completed by forcing the plain end to the bottom of the socket with a jack-type 
tool or other approved device.  Pipe that is not furnished with a depth mark shall 
be marked before assembly to assure that the spigot end is inserted to the full 
depth of the joints.  Field-cut pipe lengths shall be filed or ground to resemble the 
spigot end of such pipe as manufactured.  Complete assembly instructions shall 
be provided.   

 
5. If effective sealing of the joint is not attained, the joint shall be disassembled, 

thoroughly cleaned, a new gasket inserted and joint reassembled. 
 

6. Deflection of alignment at a joint shall not exceed the appropriate permissible 
deflection as specified in AWWA C600.  The tables in AWWA C600 indicate the 
maximum permissible deflection for 18 and 20 foot pipe lengths.  Maximum 
permissible deflections for other lengths shall be in proportion to such lengths. 

 
 E. MECHANICAL JOINTS: 
 

1. Assembling of fittings with mechanical joint ends shall conform to AWWA C600. 
 

2. The last 8 inches of the spigot and inside of the bell of mechanical-joint pipe shall 
be thoroughly cleaned to remove oil, grit, excess coating, and other foreign matter 
from the joint, and then coated with an approved lubricant.  The gland shall then 
be slipped on the spigot end of the pipe with the lip extension of the gland toward 
the socket, or bell end.  The rubber gasket shall be coated with lubricant.   

 
3. The pipe shall be pushed forward to seat the spigot end in the bell.  The gasket 

shall then be pressed into place within the bell; care shall be taken to locate the 
gasket evenly around the entire joint.  The gland shall be moved along the pipe 
into position for bolting.  All nuts shall be tightened with a suitable (preferably 
torque-limiting) wrench.  The torque for various sizes of bolts shall be as follows:   

 
 
  Size    Range of Torque 
    In.              ft. lb.     

 
5/8            40-60 

  3/4            60-90 
  1            70-100 
  

4. Nuts spaced 180 degrees apart shall be tightened alternately in order to produce 
an equal pressure on all parts of the gland.   

 
5. If effective sealing of the joint is not attained at the maximum torque indicated in 

the above standard, the joint shall be disassembled and thoroughly cleaned, then 
reassembled.  Bolts shall not be overstressed to tighten a leaking joint. 

 
6. The deflection of alignment at a joint shall not exceed the appropriate permissible 
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deflection as specified in the following table.  These values indicate the maximum 
permissible deflection for 18-foot lengths.  Maximum permissible deflections for 
other lengths shall be in proportion to such lengths. 

 
 

Pipe Deflection Allowances 
 

Maximum permissible deflection, inches 
 

Diameter of Pipe, Inches        Mechanical-Joint 
 

    6   27 
    8-12   20 
    16   13.5 
    20   11 
    24   9 

  
 F. RESTRAINED JOINTS: 
 

1. Assembly of restrained joint piping shall conform to the manufacturer's 
recommendations. 

 
2. Approved restrained joint systems shall be installed in accordance with the 

manufacturer’s written instructions.   
 
3. "Locked" or "anchoring" type pipe and fitting shall be installed in accordance 

with the manufacturer's recommended installation procedures as approved. 
 
4. The backs of anchors shall be placed against undisturbed earth.  The sides of 

thrust blocks shall be formed.  Minimum bearing area shall be as shown on the 
plans.  Felt roofing paper shall be placed to protect pipe joints.  Concrete shall not 
be placed over bolts or nuts, or to prevent the removal of joints 

 
5. If effective sealing of the joint is not attained, the joint shall be disassembled, 

thoroughly cleaned, a new gasket inserted and joint reassembled. 
 

6. Deflection of alignment at a joint shall not exceed the appropriate permissible 
deflection recommended by the manufacturer. 

 
 G. SLEEVE-TYPE COUPLINGS: 
 

1. Pipe ends shall be cleaned thoroughly prior to installation.  After the bolts have 
been inserted and all nuts have been made up fingertight, diametrically opposite 
nuts shall be progressively and uniformly tightened all around the joint, preferable 
by use of a torque wrench of the appropriate size and torque for the bolts.  The 
correct torque as indicated by a torque wrench shall not exceed 90 foot-lb. 

  
3.05 TESTING: 
 

A. Prior to the pressure and leakage tests, the piping shall be thoroughly flushed clean of all 
dirt, dust, oil, grease and other foreign material.  This work shall be done with care to avoid 
damage to linings and coatings. 

 
 B. PRESSURE AND LEAKAGE TESTS: 
 

1. Except as otherwise directed, all pipelines shall be given combined pressure and 
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leakage tests in section of approved length.  The Contractor shall furnish and install 
suitable temporary testing plugs or caps; all necessary pressure pumps, pipe 
connections, meters, gates, and other necessary equipment; and all labor 
required.  The Owner or Engineer shall have the privilege of using their own gages. 

 
2. Subject to approval and provided that the tests are made within a reasonable time 

considering the progress of the project as a whole, and the need to put the section 
into service, the Contractor may make the tests when he desires. 

 
3. Unless it has already been done, the section of pipe to be tested shall be filled with 

water of approved quality, and all air shall be expelled from the pipe.  The 
Contractor shall follow established procedures for filling the pipe and expelling 
trapped air to avoid exposing the piping system to water-hammer.  If blowoffs are 
not available at high points for releasing air, the Contractor shall excavate as 
required and install the necessary taps.  After completion of the test, if so directed 
by the Engineer, he shall remove corporations used for testing, plug the holes and 
backfill as necessary. 

 
4. The section under test shall be maintained full of water for a period of 24 hours 

prior to the combined pressure and leakage test being applied. 
 

5. The pressure and leakage test shall consist of first raising the water pressure 
(based on the elevation of the lowest point of the section under test corrected to 
the gage location) to a pressure in pounds per square inch numerically equal to 
the pressure rating of the pipe (normally 150 psi).  If the Contractor cannot achieve 
the specified pressure and maintain it for a period of one hour, the section shall be 
considered as having failed to pass the pressure test. 

 
6. Following or during the pressure test, the Contractor shall make a leakage test by 

metering the flow of water into the pipe while maintaining in the section being 
tested a pressure equal to the pressure rating of the pipe. The maximum allowable 
leakage for pipelines shall be according to the following formula: 

 
  L = S x D x P1/2 / 148,000 
 
  where: 
 

L = leakage (gallons per hour) 
S = length (feet) 
D = pipe diameter (inches) 
P = test pressure (psi) 

 
7. If the section fails to pass the pressure and leakage test, the Contractor shall do 

everything necessary to locate, uncover, and repair or replace the defective pipe, 
fitting, or joint, all at his own expense and without extension of time for completion 
of the work.  Additional tests and repairs shall be made until the section passes 
the specified test. 

 
8. If, in the judgement of the Engineer, it is impracticable to follow the foregoing 

procedure exactly for any reason, modifications in the procedure shall be made as 
required and approved, but in any event the Contractor shall be responsible for the 
ultimate tightness of the line within the above leakage and pressure requirements. 

 
3.06 DISINFECTION AND FLUSHING: 
 

A. The Contractor shall disinfect the lines carrying potable water in the presence of the 
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Engineer. 
 

B. The Contractor shall provide an air gap and/or prevent backflow per the requirements of 
Section 19-13-B38b of the State of Connecticut Public Health Code which states “An air 
gap will be required between all potable water lines and equipment or systems which 
may be subject to contamination.” 

 
C.  The Contractor shall furnish all equipment and materials necessary to do the work of 

disinfecting, and shall perform the work in accordance with the procedure outlined in 
AWWA C651 and all amendments thereto. 

 
D. In general, the procedure of disinfecting the main shall be to apply the chlorine through a 

tap in one end of the section and bleed it off through a tap at the other end. 
 

E. The applied dosage shall be such as to produce a chlorine concentration of not less than 
10 mg/l after a contact time of not less than 24 hours. 

 
F. During the disinfection period, care shall be exercised to prevent contamination of water in 

existing mains. 
 

G. Any temporary connection to the mains or other facilities required to accomplish the 
disinfection of the mains shall be at the Contractor's expense. 

 
H. After treatment, the main shall be flushed with clean water until the residual chlorine 

concentration is less than 0.2 mg/l. 
 

I. Before disposing of the water used in disinfecting and flushing water mains the Contractor 
shall thoroughly neutralize it through the application of a reducing agent, as referenced in 
AWWA C651. 

 
J. Bacteriological sampling and testing shall be done in accordance with AWWA C651 for 

each main and each branch.  Sampling shall be accomplished with sterile bottles treated 
with sodium thiosulfate, as required by Standard Methods.  No hose or fire hydrants shall 
be used in collection of samples.  A corporation stop installed on the main, with a removable 
copper tube gooseneck assembly, is the recommended method. 

 
K. Testing shall be done by a laboratory approved by the Engineer, in accordance with 

Standard Methods, and shall show the absence of coliform organisms.  A standard plate 
count may be required at the option of the Engineer. 

 
 

END OF SECTION 
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SECTION 02577 
 

HYDRANTS, VALVES, AND APPURTENANCES 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This Section covers the furnishing and installation of all outside hydrants, valves and 
appurtenances as indicated on the drawings and as specified herein. 

 
B. Pipe and couplings shall be specified under the appropriate pipe sections. 

 
1.02 RELATED WORK: 
 

A. SECTION 02221, EARTHWORK 
 

B. SECTION 02576, DUCTILE IRON PIPE AND FITTINGS 
 

C. SECTION 02579, CONNECTIONS TO EXISTING WATER MAINS 
  

1.03 REFERENCES: 
 

A. The following standards form a part of this specification: 
 

 American Society for Testing and Materials (ASTM) 
 

 ASTM A48  Gray Iron Castings 
 

ASTM Al26  Gray Iron Castings for Valves, Flanges, and Pipe Fittings 
 

ASTM A536  Ductile Iron Castings 
 

 ASTM    B62  Composition Bronze or Ounce Metal Castings 
 

 American Water Works Association (AWWA) 
 

AWWA C500 Gate Valves, 3 through 48 inch NPS, For Water and Sewerage 
Systems 

 
 AWWA C502  Dry-Barrel Fire Hydrants 

 
 AWWA C504  Rubber-Seated Butterfly Valves 

 
AWWA  C509 Resilient-Seated Gate Valves, 3-through 12-inch NPS, for Water 

and Sewerage Systems 
 

AWWA  C550  Protective Interior Coatings for Valves and Hydrants 
 
  Federal Specifications (FS) 
 

 FS TT-V-51F            Varnish, Asphalt 
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1.04 SUBMITTALS: 
 

A. Shop drawings shall be submitted for the hydrants, valves and appurtenances indicating 
type of joint, and lining and coating, etc., in accordance with the specifications. 

 
B. Shop drawings shall consist of manufacturer's scale drawings, cuts or catalogs including 

descriptive literature and complete characteristics and specifications, and code 
requirements. 

 
 
PART 2 - PRODUCTS 
 
2.01 GENERAL: 
 

A. Norwich Public Utilities has specific requirements for components to be installed in their 
water systems.  For the purposes of standardization in their systems, as well as maintaining 
replacement parts inventory, these requirements include specific proprietary manufactures 
and models of gate valves and hydrants.  Contractors may select from the options where 
listed, but substitutions will not be accepted.  

  
B. All hydrants, valves and valve boxes shall be American made only.  

 
C. Valves shall open right (clockwise). 

 
D. Hydrants shall open right (clockwise). 

 
2.02 HYDRANTS: 

 
A. Hydrants shall conform to the requirements of AWWA C502.  They shall be equipped with 

a 4-1/2-inch minimum main valve and 6-inch mechanical joint inlet. Hydrants shall be rated 
for a working pressure of 250 psi and a test pressure of 500 psi. 

 
B. Hydrants shall have one 4-1/2-inch pumper nozzle and two 2-1/2- inch hose connections. 

The 2-1/2” outlet nozzle threads shall meet the requirements of ANSI B26, “National 
Standard Fire Hose Coupling Screw Threads”.  The 4-1/2” outlet nozzle threads shall 
meet the NPU standard thread size.  

 
C. Hydrant operating and nozzle cap nuts shall be of pentagonal shape and measure one and 

one half inches from flat to point.  The height of the nut shall not be less than one inch. No 
chains shall be provided for the nozzle caps. 

 
D. All internal operating parts including main valve, main valve seat, drain valve mechanism, 

operating rod, etc., shall be removable without excavating. 
 
E. Hydrants shall be equipped with (2) two drain valves which drain the barrel when the 

hydrant is closed and seal shut when the hydrant is opened. These drain valves shall be 
an integral part of the one piece bronze upper valve plate. They shall operate without the 
use of springs, toggles, tubes, levers, or other intricate synchronizing mechanisms  

 
F. Main valve seats shall be made of brass or bronze, and shall screw into a seat ring or 

sub-seat, which shall also be made of brass or bronze. 
 
G. Hydrants shall be traffic models with frangible bolts or breakaway couplings and designed 

for 5-foot 6-inch bury (ground to invert of inlet). Details of hydrant design shall meet the 
requirements of the Owner.    
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H. For purposes of standardization, hydrants shall be Model "Super Centurion 250" as 
manufactured by Mueller Co., Decatur, IL. This is a proprietary product.   

 
2.03 HYDRANT PAINT: 
 

A. Hydrants shall be thoroughly cleaned and given one shop coat of rust inhibitive primer and 
one coat of paint in accordance with AWWA C502 and the instructions of the paint 
manufacturer.  Paint color shall be red meeting the approval of Norwich Public Utilities.   

 
B. Hydrants shall be delivered with the Owner's standard color and they shall be given one 

matching field coat of an alkyd gloss enamel, colors as indicated above. 
 

C. Hydrant paint shall be as manufactured by Sherwin-Williams, Cleveland, OH; Tnemec 
Company, Inc., Kansas City, MO; or Minnesota Mining and Manufacturing Co. (3M), St. 
Paul, MN; or approval equal. 

 
D. Alkyd gloss enamel shall be 801 DTM by Sherwin-Williams, 2H-Tnemec by Tnemec; or 

approved equal.  Reflective paint shall be Scotchlite #7211 by 3M. 
 
2.04 RESILIENT SEAT GATE VALVES: 
 

A. Resilient seat, wedge type gate valves shall be manufactured to meet all applicable 
requirements of AWWA C509.  Valves 12 inches and smaller shall be bubble-tight at 200 
psi water working pressure, tested in both directions.  Valves shall be rated for a working 
pressure of 250 psi and a test pressure of 500 psi. 

 
B. Valve bodies shall be of ductile iron and shall have nonrising threaded bronze stems acting 

through a bronze stem nut.  Opening nuts shall be 2 inches square and shall open as 
specified above.  All buried valves shall have mechanical joint ends. 

 
C. Valve wedges shall be of cast iron with resilient seating surfaces permanently bonded to 

the wedges in strict accordance with ASTM D429 or attached to the face of the wedges 
with stainless steel screws.  Each valve shall have a smooth, unobstructed water way free 
from sediment pockets. 

 
D. Valves shall have low friction, torque-reduction thrust bearings.  All O-rings and gaskets 

shall be removable without taking the valves out of service. 
 

E. A non-toxic fusion-bonded epoxy coating which is safe for potable water shall be applied 
to exterior and interior valve surfaces in accordance with AWWA C550. 

 
F. For purposes of standardization, resilient seat gate valves shall be as manufactured by 

M&H Valve Co., Kennedy Valve, US Pipe, or American Flow Control.    
 
2.05 TAPPING SLEEVES AND VALVES: 
 

A. Tapping sleeves and valves shall consist of a split ductile iron sleeve tee with mechanical 
joint ends on the main and a flange on the branch.  Tapping-type gate valves shall have 
one flange and one mechanical joint end.  The valves shall conform to the requirements 
hereinbefore specified for gate valves and shall be furnished with a 2-inch square operating 
nut.  The Contractor shall be responsible for verifying the outside diameter of the pipe to 
be tapped. 
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B. Oversized valves shall be provided as required to permit the use of full size cutters.  Before 
backfilling, all exposed portions of bolts used to hold the two halves of the sleeve together 
shall be heavily coated with two coats of bituminous paint comparable to Inertol No. 66, 
Special Heavy.  Sleeves shall be of cast iron furnished with rubber gaskets.  Gaskets shall 
cover the entire area of flange surfaces. 

 
C. Tapping sleeves and valves shall be as manufactured by Clow Valve Co., Oskaloosa, IA; 

Meuller Co., Decatur, IL; American Value and Hydrant, Birmingham, AL; or approved 
equal. 

 
2.06 VALVE BOXES AND EXTENSIONS: 
 

A. Valve boxes shall be manufactured in North America.  The minimum inside diameter of the 
boxes shall be 5 1/2 inches and the lengths shall be as necessary to suit the ground 
elevation and the depth of each valve operator, regardless of the depth of cover.    

 
B. When there is more than 6 feet of cover, valve operators shall have non-rising extension 

stems which raise the operating nut to a depth of approximately 4 feet below grade.  The 
extension stem shall have a centering support ring at the upper end.  The lower socket 
shall be tapped with a set screw into the valve nut to prevent the extension stem from lifting 
off the valve nut. 

 
C. Each valve shall be provided with a box which has a close fitting 7-1/4-inch diameter cover 

and is substantially dirt-tight.  The top of the cover shall be flush with the top of the box rim. 
The word "WATER" shall be cast in the top of the cover. 

 
D. Valve boxes shall be of cast iron or ductile iron and of the adjustable sliding, heavy pattern 

type. Boxes shall be tar or asphalt coated inside and out. They shall be so designed and 
constructed as to prevent direct transmission of traffic loads to the pipe or valve.  The upper 
or sliding section of the box shall be provided with a flange on the top of the section (not 
on the bottom) having sufficient bearing area to prevent undue settlement.  The lower 
section of the box shall have a minimum inside diameter of 8 inches and shall be designed 
to enclose the operating nut and stuffing box of the valve and to rest on the backfill. The 
boxes shall be adjustable through 12 inches vertically with 4 inches minimum lap between 
sections.  

 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. All valves shall be carefully installed and supported in their respective positions free from 
distortion and strain. Care shall be taken to prevent damage or injury to the valves and 
appurtenances during handling and installation. 

 
B. All material shall be carefully inspected for defects in workmanship and all debris and 

foreign material cleaned out of valve openings and seats.  All mechanisms shall be 
operated to check for proper functioning, and all nuts and bolts checked for tightness. 

 
C. Valves and other equipment which do not operate easily or are otherwise defective shall 

be repaired or replaced at the Contractor's expense. 
 

D. Hydrants shall be set plumb and shall be bedded on a firm foundation. Hydrants shall be 
set upon a layer of stone or a slab of concrete not less than 4 inches thick and 15 inches 
square. Earth fill shall be carefully tamped around the hydrants to a distance of 4 feet on 
all sides of the hydrant, or to the undisturbed trench face, if less than 4 feet.  A drainage 
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pit 2 feet 6 inches in diameter and to the limits indicated on the drawings shall be filled with 
screened gravel and satisfactorily compacted.  During backfilling, additional screened 
gravel shall be brought up around and 6 inches over the drain port.  Each hydrant shall be 
set in true vertical alignment and shall be properly braced.  Concrete thrust block shall be 
placed between the back of the hydrant inlet and the undisturbed soil at the vertical face of 
the trench as shown on the drawings.  Care shall be taken to ensure that concrete does 
not plug the drain ports.  The hydrant connection from the main to the hydrant shall be 
provided with the approved restrained joint system.   

 
E. Broken stone shall be placed around the base of the hydrants at the location of the drain 

holes, and backfill around the hydrants shall be thoroughly compacted to the grade line in 
a satisfactory manner.  Hydrants shall have the interiors cleaned of all foreign matter before 
installation, and shall be inspected in both the open and closed positions. 

 
F. The body of the hydrants shall be of sufficient length to allow the hydrants to be set at the 

proper elevation, as shown on the drawings.  Extensions shall be furnished and installed 
at the Contractor's expense, when required for greater depths. Hydrants and connecting 
pipe shall have at least the same depth of cover as the distributing main.   

 
G. Valve boxes shall be set plumb and centered directly over the operating nut of the valves. 

Earth fill shall be carefully tamped around the valve boxes to a distance of 4 feet on all 
sides of the boxes or to the undisturbed trench face, if less than 4 feet. The top of each 
valve box shall be set to finished grade with at least 10 inches of overlap remaining 
between the upper sections for future vertical adjustment.  Minimum overlap for lower, 
extension pieces shall be 4 inches.   
 

H. Valves, bolts and all other appurtenances not epoxy coated shall be thoroughly cleaned 
and given a shop coat of asphalt varnish.   

 
 
 

END OF SECTION 
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SECTION 02578 
 

SERVICE CONNECTIONS 
 

 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section covers the furnishing and installation of new service connections including copper 
sample and sensing lines, as shown on the Drawings and as specified herein.  

 
1.02 RELATED WORK: 
 

A. Section 02800, LOAMING AND SEEDING 
 
1.03 REFERENCES: 
 

A. The following standards form a part of this specification: 
 

American Society for Testing and Materials (ASTM) 
 

ASTM B88 Seamless Copper Water Tube 
 

American Water Works Association (AWWA) 
 

AWWA C800 Underground Valves and Fittings 
 

AWWA C651 Standard for Disinfecting Water Mains 
 

FS WW-T-799C Tube, Copper, Seamless 
 
1.04 SUBMITTALS: 
 

A. Six sets of manufacturer's literature of the materials of this section for review. 
 
PART 2 - PRODUCTS 
 
2.01 GENERAL:   
 

A. All brass good and service boxes shall be American made only.        
 

2.02 COPPER SERVICE PIPING: 
 

A. Piping for buried water services including sampling and sensing lines shall be continuous Type 
K annealed seamless copper water tubing conforming to ASTM B88 Standard Specification 
for Seamless Copper Water Tube or U.S. Federal Specification WW-T-799C for Tube, 
Copper, Seamless.  Tubing shall be 1-inch diameter unless otherwise indicated. 

 
B. Couplings, if required, shall have compression connections on the inlet and compression 

connections on the outlet.  
 
2.03 CORPORATION STOPS: 
 

A. Corporation stops shall be of bronze.  The inlet shall have AWWA taper thread (CC) 
connections and the outlet shall have compression end fittings. Corporations shall be rated for 
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a minimum 175 psi working pressure. 
 

B. Service saddles shall be installed with all corporation stops 1-1/2-inch and larger in size and 
with all corporation stops installed in PVC pipe.  Saddles shall be epoxy coated ductile iron 
with stainless steel, double straps, AWWA taper thread (CC) with O-ring seal.  All fasteners 
shall be stainless steel. 

 
C. Corporation stops shall be by Ford Meter Box Co., Inc., Wabash, IN; by Red Hed 

Manufacturing Co., Lincoln, RI; or approved equal. 
 
2.04 CURB STOPS: 
 

A. Curb stops shall be of bronze.  The inlet and outlet shall have compression end fittings and 
shall be rated for a minimum working 175 psi working pressure.  

 
B. Curb stops shall be of the ball valve type and open right with drain. 

 
C. Curb stops shall be by Red Hed Manufacturing Co., Lincoln, RI; by Ford Meter Box Co., Inc., 

Wabash, IN; or approved equal. 
 
2.05 CURB BOXES: 
 

A. Curb boxes shall be the Buffalo Style 95E, non-screw type, tar coated, cast iron, sliding type 
arch pattern base with inlaid covers.  Covers shall be held in place with bronze bolts and the 
word “WATER” shall be cast into the cover.  Minimum inside diameter of the curb box shaft 
shall be 2-1/4 inches and the minimum weight of a complete service box shall be 40 pounds. 

 
 

PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. Curb stops and boxes shall be set plumb and centered with the box located directly over the 
stop.  The box shall be set on a concrete block or flat stone.  Earth fill shall be carefully 
tamped around the boxes to a distance of 4 feet on all sides of the box or to the undisturbed 
face of the trench, if less than 4 feet. 

 
B. All services shall be installed with 5 feet of cover unless otherwise directed by the Engineer. 

 
C. Service connections shall be tested and disinfected in accordance with AWWA standards. 

 
 
 

END OF SECTION 
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SECTION 02579 
 

CONNECTIONS TO EXISTING WATER MAINS 
 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

 A. This Section covers connections to existing water mains, complete. 
 

B. The Contractor shall furnish all pipe, fittings, valves, tapping machines and saddles, if 
required, and appurtenances. The Contractor shall do all excavation and backfill as 
required including test pits to verify pipe size and location. 

 
1.02 RELATED WORK: 
 

A. SECTION 02576, DUCTILE IRON PIPE AND FITTINGS. 
 
PART 2 - PRODUCTS   
 
NOT APPLICABLE 
 
 
PART 3 - EXECUTION 
 
3.01 CONTRACTOR OPERATIONS: 
 

A. The Contractor shall make all connections to the existing mains as indicated on the 
drawings and as herein specified. 

 
B. The Contractor shall develop a program for the construction and putting into service of the 

new work subject to the approval of the Engineer.  All work involving cutting into and 
connecting to the existing work shall be planned so as not to interfere with operation of the 
existing facilities, and when the demands on the system are low even to the extent of 
working outside of normal working hours to meet these requirements. 

 
C. The Contractor shall have all possible preparatory work done prior to making the 

connection and shall provide all labor, tools, material, and equipment required to do the 
work in one continuous operation. 

 
D. The Contractor shall have no claim for additional compensation, by reason of delay or 

inconvenience, for adapting his operations to the needs of the Owner's water supply.  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. 

  
E. Under no circumstances shall water supply to the existing system and facilities be 

interrupted for a period of more than 4 hours without prior approval of the Owner.    
 

F. Existing pipeline that is not to be abandoned but is damaged by the Contractor during the 
work shall be replaced by him at his own expense in a manner approved by the Engineer. 
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3.02 TAPPING CONNECTION TO EXISTING MAINS: 
 

A. Tapping connections to the existing mains, where indicated on the drawings, shall be made 
with service pressure in the main, using tapping sleeves, saddles and valves and a suitable 
tapping machine. 

 
B. Other connections to existing mains shall be made with the main out of service, unless 

otherwise directed by the Engineer.  Such connections will not require tapping sleeves and 
valves but connections as indicated on the drawings. 

 
 
 

END OF SECTION 
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SECTION 02605 

 
PRECAST CONCRETE VAULT AND APPURTENANCES 

 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section covers the precast concrete vault complete, including, but not limited to, 
bases, walls, mortar, access hatches, and insulation as shown on the Drawings and as 
specified herein. 

 
1.02 RELATED WORK: 
 

A. Section 02221, EARTHWORK 
 
B. Section 02576, DUCTILE IRON PIPE AND FITTINGS 
 
D. Section 15060, PROCESS PIPE AND FITTINGS 
 
E. Section 15100, PROCESS VALVES AND APPURTENANCES 

 
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 C32 Sewer and Manhole Brick (Made from Clay or Shale) 
 
ASTM C207 Hydrated Lime for Masonry Purposes 
 
ASTM C478 Precast Reinforced Concrete Manhole Sections 

 
1.04 SUBMITTALS:   
 

A. Shop drawings shall be submitted as specified in Section 01300.  Manufacturer literature 
and shop drawings of the materials of this section shall be submitted to the Engineer for 
review.  Shop drawings shall indicate locations and dimensions of proposed penetrations. 

 
B. Test reports as required shall be submitted to the Engineer. 
 

 
PART 2 - PRODUCTS 
 
2.01 GENERAL REQUIREMENTS: 
 

A. Precast sections shall conform in shape, size, dimensions, materials, and other respects 
to the details indicated on the drawings or as ordered by the Engineer. 

 



Mohegan Park Tank Replacement           
Norwich Public Utilities                                            September 2016 

 

PRE-CAST CONCRETE VAULT AND APPURTENANCES  
 02605 - 2 

 
B. The hatch frames and covers shall be the standard frame and cover as specified.  The 

frames and covers shall be set by the Contractor to conform accurately to the grade of 
the finished pavement, existing ground surface, or as indicated on the drawings. 

 
2.02 PRECAST CONCRETE SECTIONS: 
 

A. All precast concrete sections shall conform to ASTM C478 with the following exceptions 
and additional requirements: 

 
1. The wall thickness of precast sections shall be as designated on the drawings, 

meeting the following minimum requirements: 
 

Minimum Wall Thickness 
 Section             (Inches)        
 
 Roof     8 
 Walls     6 
 Floor     6 

 
2. Type II cement shall be used except as otherwise approved. 
 
3. Sections shall be steam cured and shall not be shipped until at least five days 

after having been cast. 
 
4. Minimum compressive strength of concrete shall be 5000 psi at 28 days. 
 
5. No more than two lift holes may be cast or drilled in each section. 
 
6. The date of manufacture and the name or trademark of the manufacturer shall be 

clearly marked on the inside of the barrel. 
 
7. Acceptance of the sections will be on the basis of material tests and inspection of 

the completed product. 
 
8. Steel reinforcement shall be Grade 60 and conform to ASTM A615 with a 

minimum of 1-inch cover. 
 
9. Design loading shall be AASHTO H520-44. 
 
10. The outside surfaces of the vault shall be thoroughly sealed with bituminous 

coating as herein specified prior to shipping. 
 

B. Precast sections shall be manufactured to contain wall and roof openings of the minimum 
size to receive the ends of the pipes and such openings being accurately set to conform 
with the line and grade of the pipelines.  Subsequent cutting or tampering in the field, for 
the purpose of creating new openings or altering existing openings, will not be permitted 
except as directed by the Engineer. 

 
C. The Engineer reserves the right to reject any precast section and the rejected unit shall 

be tagged and removed from the job site immediately. 
 
D. The Engineer may also require the testing of concrete sections as outlined under 

Physical Requirements in ASTM C478 with the Contractor bearing all testing costs. 
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2.03 ALUMINUM HATCHES: 
 

A. Access hatches shall have ¼-inch thick, one-piece, mill finish, extruded aluminum frame, 
incorporating a continuous concrete anchor and bituminous coating applied to the 
exterior of the frame.  Door panels shall be ¼-inch aluminum diamond plate, and shall 
open to 90 Deg. Doors shall automatically lock with a stainless steel hold open arm with 
aluminum release handle.  Doors shall incorporate enclosed stainless steel compression 
spring assists and shall close flush with the frame.   

 
B. Lifting handle, hinges and all fastening hardware shall be stainless steel.  Unit shall lock 

with stainless steel slam locks with removable keys.  Hatches shall include a special 
keyed cylinder lock with access through a weather-tight removable deckplate.    

 
C. Hatches shall be installed as shown on the drawings.  Units shall be furnished completely 

fabricated and shall be installed by the Contractor.  Hatches shall be 4’-0” x 4’-0” Model 
JD-AL H2O and 2’-6” x 3’-0” Model J-AL H20 as manufactured by Bilco Co., New Haven, 
CT., or approved equal   

 
D. The manufacturer shall guarantee against defects in material or workmanship for a period 

of five (5) years from date of Owner’s acceptance. 
 
2.04 ALUMINUM VAULT LADDERS: 

 
A. Aluminum ladders shall be fastened to concrete with stainless steel or aluminum toggle or 

expansion bolts, and fasteners shall be in the locations shown on the shop drawings. 
 
B. Ladders shall be solid stock and all-welded construction.  Rungs shall be 3/4-inch 

diameter fitted into holes in 1/4-inch by 2-inch rails and welded all around.  Tops of ladder 
rails shall have rounded corners or vinyl coverings to prevent injury.  Aluminum ladders 
shall include brackets, fasteners, bracing and support 

 
2.05 EXPANDABLE DRAIN PLUGS: 
 

A. Expandable drain plugs shall be manufactured of nylon-6 and rubber and shall seal pipe 
air-tight up to a pressure of 8 psi.  Drain plugs shall be equal to Firm Hand Tile 
Expandable Stopper as supplied by T.E. Toomy Co., Inc., Wakefield, MA. 

 
2.06 BITUMINOUS DAMPPROOFING: 
 

A. Bituminous dampproofing shall be applied to all exterior surfaces of the concrete vault.  
Damproofing shall consist of one shop prime coat followed by two field coats of 
bituminous dampproofing.  

 
2.07 INSULATION: 
 

A. Insulation shall be polystyrene and shall be supplied in boards of full thickness required, 
multiple layers of thinner boards shall not be acceptable. 

 
B. Thickness of perimeter insulation shall be 2 inches and shall produce a minimum thermal 

resistance, "R" value, of 5.5 h x ft2 x °F/Btu (1.0 m2 x K/W) as determined in accordance 
within ASTM C177, at an average mean temperature of 75°F (24°C). 

 
C. Adhesive for perimeter insulation shall be compatible with materials for which it will be in 

contact.  Adhesive shall be subject to the approval of the Engineer.  Adhesive shall be 
that recommended by the manufacturer of the insulation. 
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D. In addition to adhesive, expansion bolts shall be provided to securely fasten insulation to 

the ceiling. 
 
2.08 ACCESSORIES: 
 

A. Gasket materials shall be top grade (100% solids, vulcanized) butyl rubber and shall 
meet or exceed Federal Specification SS-S-00210 and AASHTO M-198. 

 
B. Couplings at the vault -pipe interface shall be of the method detailed on the drawings.   
 
C Vent shall be 6-inch diameter ductile iron pipe with rain proof metal hood and 

noncorrosive screen. 
 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. PRECAST SECTIONS: 
 

1. The precast vault shall be supported on a compacted level foundation of crushed 
stone, as specified in Section 02221 EARTHWORK, at least 6 inches thick, but to 
the depth necessary to reach sound undisturbed earth. 

 
2. Precast reinforced concrete sections shall be set so as to be vertical and with 

sections in true alignment. 
 
3. Butyl rubber joint sealant shall be installed between each concrete section. 
 
4. All holes in sections used for their handling shall be thoroughly plugged with 

mortar.  The mortar shall be one part cement to 1-1/2 parts sand, mixed slightly 
damp to the touch (just short of "balling"), hammered into the holes until it is 
dense and an excess of paste appears on the surface, and then finished smooth 
and flush with the adjoining surfaces. 

 
B. HATCHES: 

 
1. Hatches shall be set with the tops conforming accurately to the grade on the 

drawings or as directed. 
 
2. Hatches shall be cast flush into the top slab of the vault and shall be made water 

tight. 
 

C. CASTINGS: 
 

1. Frames shall be set with the tops conforming accurately to the grade on the 
drawings or as directed. 

 
2. Frames shall be set as shown on the drawings and in a full bed of mortar so that 

the space between the top of the concrete section or brick headers and the bottom 
flange of the frame shall be completely filled and made watertight.  A thick ring of 
mortar extending to the outer edge of the concrete shall be placed all around the 
bottom flange.  The mortar shall be smoothly finished to be flush with the top of the 
flange and have a slight slope to shed water away from the frame. 
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3. Covers shall be left in place in the frames except while work is being performed on 

them. 
 
D. ACCESSORIES: 

 
1. Accessories shall be installed in accordance with manufacturer's instructions. 

 
3.02 LEAKAGE TESTS: 
 

A. Leakage tests shall be made by the Contractor and observed by the Engineer on each 
vault. The test shall be by vacuum or by water exfiltration as described below: 

 
B. VACUUM TEST: 
 

1. The vacuum test shall be conducted in accordance with ASTM C-1277.  Test 
result will be judged by the length of time it takes for the applied vacuum to drop 
from 15 inches of mercury to 14 1/2 inches.  If the time is less than 2 minutes, the 
vault will have failed the test. 

 
2. If the vault fails the initial test, the Contractor shall locate the leaks and make 

proper repairs.  Leaks may be filled with a wet slurry of accepted quick setting 
material.  If the vault should again fail the vacuum test, additional repairs shall be 
made, and the vault water tested as specified below. 

 
C. WATER EXFILTRATION TEST: 

 
1. After the vault has been assembled in place, all lifting holes shall be filled and 

pointed with an approved non-shrinking mortar.  All pipes and other openings into 
the vault shall be suitably plugged and the plugs braced to prevent blow out.  The 
test shall be made prior to backfilling the structure.  If the groundwater table has 
been allowed to rise above the bottom of the vault, it shall be lowered for the 
duration of the test. 

 
2. The vault shall be filled with water to the top of the cone section.  If the excavation 

has not been backfilled and observation indicates no visible leakage, that is, no 
water visibly moving down the surface of the vault, the vault may be considered to 
be satisfactorily water-tight.  If the test, as described above, is unsatisfactory as 
determined by the Engineer or if the vault excavation has been backfilled, the test 
shall be continued.  A period of time may be permitted if the Contractor so wishes, 
to allow for absorption by the vault.  At the end of this period, the vault shall be 
refilled to the top of the cone, if necessary, and a measuring time of at least 8 hours 
begun.  At the end of the test period, the vault shall be refilled to the top of the 
cone, 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 vault shall not exceed one gallon per vertical foot for a 24-hour 
period.  If the vault fails this requirement, but the leakage does not exceed 3 gallons 
per vertical foot per day, repairs by approved methods may be made as directed 
by the Engineer to bring the leakage within the allowable rate of one gallon per 
foot per day.  Leakage due to a defective section or joint exceeding the 3 gallon 
per vertical foot per day, shall be cause for rejection of the vault.  It shall be the 
Contractor's responsibility to disassemble, reconstruct or replace the rejected vault 
as necessary as directed by the Engineer.  The vault shall then be retested and, if 
satisfactory, interior joints shall be filled and pointed. 
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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 Engineer that the water 
table is below the bottom of the vault throughout the test. 

 
4. If the groundwater table is above the highest joint in the vault, and there is no 

leakage into the vault, as determined by the Engineer, such a test can serve to 
evaluate water-tightness of the vault.  However, if the Engineer is not satisfied with 
the results, the Contractor shall lower the water table and carry out the test as 
described hereinbefore. 

 
3.03 CLEANING: 
 

A. All new vaults shall be cleaned of all silt, debris and foreign matter of any kind, prior to final 
inspection. 

 
 

END OF SECTION 
 



Mohegan Park Tank Replacement         
Norwich Public Utilities                                            September 2016 
 

LOAMING AND SEEDING 
02800 - 1 

SECTION 02800 
 

LOAMING AND SEEDING 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section covers all labor, materials, and equipment necessary to do all loaming, 
seeding and related work as indicated on the drawings and as herein specified.  All existing 
lawn, cross country areas and grassed areas disturbed by the Contractor’s operations shall 
be repaired and restored as herein specified.   

 
1.02 RELATED WORK: 
 

A. SECTION 02221, EARTHWORK 
 
1.03 QUALITY ASSURANCE: 

 
A. For a particular source of loam, the Engineer may require the Contractor to send 

approximately 10 pounds of loam to an approved testing laboratory and have the following 
tests conducted: 

 
 1. Organic concentration 
 2. pH 
 3. Nitrogen concentration 
 4. Phosphorous concentration 
 5. Potash concentration 

 
B. These tests shall be at the Contractor's expense.  Test results, with soil conditioning and 

fertilizing recommendations, shall be forwarded to the Engineer. 
 
1.04 SUBMITTALS:   
 

A.  Shop drawings shall be submitted as specified in Section 01300.  
 
B. Information detailing the seed mixes, fertilizers, mulch material, slope protection material 

(if required) and origin of loam shall be submitted to the Engineer for review. 
 

C. Three sets of test results shall be submitted to the Engineer for review. 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

 A. LOAM: 
 

1. Loam shall be a natural, fertile, friable soil, typical of productive soils in the vicinity, 
obtained from naturally well-drained areas, neither excessively acid nor alkaline, 
and containing no substances harmful to grass growth.  Loam shall not be 
delivered to the site in frozen or muddy condition and 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. The loam shall contain not less than 4 percent nor more than 20 percent organic 
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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. 

 
B. LIME: 

 
1. Lime shall be standard commercial ground limestone containing at least 50 percent 

total oxides (calcium oxide and magnesium oxide), and 50 percent of the material 
must pass through a No. 100 mesh sieve with 98 percent passing a No. 2 mesh 
sieve. 

 
C. FERTILIZER: 

 
1. Fertilizer shall be commercial fertilizer, 10-10-10 fertilizer mixture containing at 

least 40 percent of organic nitrogen.  It shall be delivered to the site in the original 
sealed containers, each showing the manufacturer's guaranteed analysis.  
Fertilizer shall be stored so that when used it will be dry and free flowing.  No 
fertilizer shall be used which has not been marketed in accordance with State and 
Federal Laws, relating to fertilizers. 

 
D. MULCH: 

 
1. Materials to be used in mulching shall conform to the following requirements: 

 
2. Hay Mulch - Hay Mulch shall consist of mowed and properly cured grass, clover or 

other acceptable plants.  No salt hay shall be used. 
  

3. Straw Mulch - Straw Mulch shall consist of stalks or stems of grain after threshing. 
 

4. Wood Fibre Mulch - Wood Fibre Mulch shall consist of wood fibre produced from 
clean, whole uncooked wood, formed into resilient bundles having a high degree 
of internal friction and shall be dry when delivered to the project. 

 
 E. SEED: 

 
1. Seed shall be of an approved mixture, the previous year's crop, clean, high in 

germinating value, a perennial variety, and low in weed seed.  Seed shall be 
obtained from a reliable seed company and shall be accompanied by certificates 
relative to mixture purity and germinating value. 

 
 2. Grass seed for lawn areas shall conform to the following requirements: 

 
 Proportion 

by Weight 
Germination 
Minimum 

Priority 
Minimum 

    
Chewing’s Fescue 30% 70% 97% 
Kentucky 31 Fescue 30% 90% 98% 
Kentucky Blue Grass 20% 80% 85% 
Domestic Rye Grass 20% 90% 98% 

 
3. Grass seed for cross-country areas, slopes and other areas not normally mowed 

shall conform to the following requirements: 
 
 

 
 Proportion Germination Priority 
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by Weight Minimum Minimum 

    
Creeping Red Fescue 50% 85% 95% 
Kentucky 31 30% 85% 95% 
Domestic Rye 10% 90% 98% 
Red Top 5% 85% 92% 
Ladino Clover 5% 85% 96% 

 
 F. TEMPORARY COVER CROP: 

 
 1. Temporary cover crop shall conform to the following requirements: 

 
 Percent 

by Weight 
Germination 
Minimum 

   
Winter Rye 80% Min. 85% 
Red Fescue (Creeping) 4% Min. 80% 
Perennial Rye Grass 3% Min. 90% 
Red Clover 3% Min. 90% 
Other Crop Grass 0.5% Max.  
Noxious Weed Seed 0.5% Max.  
Inert Matter 1% Max.  

 
 G. SLOPE EROSION PROTECTION: 

 
1. Erosion control blanket shall be 100% degradable plastic mesh with 100% 

degradable straw or straw/coconut fill.  Fill shall be held together by degradable 
fastening.  Weight shall be 0.50 lb/sq. yd.  Erosion control blankets shall be applied 
parallel to direction of water flow.  The erosion control blankets shall be by North 
American Green, Evansville, IN or approved equal.  For slopes 2:1 or greater, 
Model SC150 shall be used.  For slopes less than 2:1, Model S150 shall be used. 

 
2. Six inch wire staples shall be placed according to manufacturers recommendations 

to anchor the mesh material.  Staples shall be designed to decompose. 
 
 
PART 3 - EXECUTION 
 
3.01 SURFACE PREPARATION: 
 

A. After approval of rough grading, loam shall be placed on areas affected by the Contractor's 
operations.  Loam shall be at least 6 inches compacted thickness. 

 
B. Lime shall be applied to bring the pH to 6.5 or, without a soil test, at the rate of 2-3 tons of 

lime per acre. 
 

C. Fertilizer shall be applied according to the soil test, or without a soil test, at the rate of 1000 
pounds per acre. 

 
D. Loam shall be worked a minimum of 3 inches deep, thoroughly incorporating the lime and 

fertilizer into the soil.  The loam shall then be raked until the surface is finely pulverized 
and smooth and compacted with rollers, weighing not over 100 pounds per linear foot of 
tread, to an even surface conforming to the prescribed lines and grades.  Minimum depth 
shall be 6-inches after completion. 
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3.02 SEEDING: 
 

A. Seeding shall be done when weather conditions are approved as suitable, in the periods 
between April 1 and May 30 or August 15 and October 1, unless otherwise approved. 

 
B. If there is a delay in seeding, during which weeds grow or soil is washed out, the Contractor 

shall remove the weeds or replace the soil before sowing the seed, without additional 
compensation.  Immediately before seeding is begun, the soil shall be lightly raked. 

 
C. Seed shall be sown at a rate of 5 lb per 1,000 sq. ft. on a calm day by machine. 

 
D. One half the seed shall be sown in one direction and the other half at right angles.  Seed 

shall be raked lightly into the soil to a depth of 1/4 inch and rolled with a roller weighing not 
more than 100 pounds per linear foot of tread. 

 
E. The surface shall be kept moist by a fine spray until the grass shows uniform germination 

over the entire area.  Wherever poor germination occurs in areas larger than 3 sq. ft., the 
Contractor shall reseed, roll, and water as necessary to obtain proper germination. 

 
F. The Contractor shall water, weed, cut and otherwise maintain and protect seeded areas 

as necessary to produce a dense, healthy growth of perennial lawn grass. 
 

G. If there is insufficient time in the planting season to complete the fertilizing and seeding, 
permanent seeding may be left until the following planting season, at the option of the 
Contractor or on order of the Engineer.  In that event, a temporary cover crop shall be 
sown.  This cover crop shall be cut and watered as necessary until the beginning of the 
following planting season, at which time it shall be plowed or harrowed into the soil, the 
area shall be limed and the permanent seed crop shall be sown as specified. 

 
3.03 PLACING MULCH: 
 

A. Straw Mulch shall be loosely spread to a uniform depth over all areas to be seeded, at the 
rate of 4-1/2 tons per acre, or as otherwise directed. 

 
B. Straw Mulch may be applied by mechanical apparatus, if in the judgment of the Engineer 

the apparatus spreads the mulch uniformly and forms a suitable mat to control slope 
erosion.  The apparatus shall be capable of spreading at least 80 percent of the hay or 
straw in lengths of 6-inches or more, otherwise it shall be spread by hand without additional 
compensation. 

 
C. Wood Fibre Mulch shall be uniformly spread over certain selected seeded areas at the 

minimum rate of 1,400 pounds per acre unless otherwise directed.  It shall be placed by 
spraying from an approved spraying machine having pressure sufficient to cover the entire 
area in one operation. 

 
3.04 SEEDING AND MULCHING BY SPRAY MACHINE: 
 

A. The application of lime, fertilizer, grass seed and mulch may be accomplished in one 
operation by the use of an approved spraying machine.  The materials shall be mixed with 
water in the machine and kept in an agitated state in order that the materials may be 
uniformly suspended in the water.  The spraying equipment shall be so designed that when 
the solution is sprayed over an area, the resulting deposits of lime, grass seed and mulch 
shall be equal to the specified quantities. 

 
B. A certified statement shall be furnished, prior to start of work, to the Engineer by the 

Contractor as to the number of pounds of limestone, grass seed and mulch per 100 gallons 
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of water. 
 

C. This statement should also specify the number of square yards of seeding that can be 
covered with the solution specified above.  If the results of the spray operation are 
unsatisfactory, the Contractor will be required to abandon this method and to apply the 
lime, fertilizer, grass seed and mulch by other methods. 

 
3.05 INSPECTION AND ACCEPTANCE: 
 

A. At the beginning of the planting season following that in which the permanent grass crop 
is sown, the seeded areas will be inspected.  Any section not showing dense, vigorous 
growth at that time shall be promptly reseeded by the Contractor at his own expense.  The 
seeded areas shall be watered, weeded, cut and otherwise maintained by the Contractor 
until the end of that planting season, when they will be accepted if the sections show dense, 
vigorous growth. 

 
 
 

END OF SECTION 
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SECTION 02830 
 

CHAIN LINK FENCE AND GATES 
 
 
PART 1 - GENERAL 
        
1.01 WORK INCLUDED: 
 

A. This section of the specification covers the furrnishing and installing of new chain link 
fence, gates and accessories complete as specified herein and shown on the drawings. 

 
1.02 RELATED WORK: 
 
 A. Section 02221, EARTHWORK 
 

B. Section 03300, CAST-IN-PLACE CONCRETE  
 
1.03 SYSTEM DESCRIPTION: 
 

A. The fence shall be 8-feet high as shown on the drawings.  The fence shall have a top rail and 
bottom rail. 

 
B. Gates shall be provided as part of the fence as shown on the drawings. 
 
C. All fence materials unless specifically stated otherwise, shall be bonded polyvinyl chloride 

(PVC) coated. 
 
D. Fence materials and installation shall meet or exceed the standards of the Chain Link Fence 

Manufacturer's Institute, New York, N.Y. except as otherwise specified in these 
specifications, and fence materials shall also meet or exceed F.S. RR-F-191H/GEN. 

 
1.04 REFERENCES: 
 
 A. The following standards form a part of this specification as referenced. 
 
  American Society for Testing and Materials (ASTM) 
 

ASTM A53  Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and  
  Seamless 

 
ASTM A121  Zinc-Coated (Galvanized) Steel Barbed Wire 
 
ASTM A123  Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 
 
ASTM A153  Zinc Coating (Hot-Dip) on Iron and Steel Hardware 
 
ASTM   F668 Specification for Poly (Vinyl Chloride) (PVC) - Coated Steel 

Chain-Link Fence Fabric. 
 
  Federal Specifications (FS) 
 

FS   RR-F-191H/GEN Fencing Wire and Post, Metal (and Gates, Chain-Link Fabric, and 
Accessories) 
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1.05 SUBMITTALS:   
 

A. Shop drawings shall be submitted as specified in Section 01300. 
 
B. Shop drawings of the fence materials and the proposed color shall be submitted to the 

Engineer for review.  Shop drawings shall show dimensions, joints and other details of the 
fence and appurtenances to be furnished. 

 
1.06 WARRANTY: 
 

A. Prior to installation, the fence contractor shall provide the fence manufacturer's notarized 
certification that all vinyl coated components are fully warranted by the manufacturer for 15 
years against rust and corrosion. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. Concrete: 
 

1. Concrete for footings shall be of 3,500 psi design strength as specified under 
Section 03300, CAST-IN-PLACE CONCRETE. 

 
 B. Fence: 
 
  1. General: 
 

a. All components of the fence system shall be coated with a black, 
thermally fused and bonded, polyvinyl chloride (PVC) resin. 

 
  2. Posts, Rails, Compression Braces and Gate Frames: 
 

a. Posts, rails, compression braces and gate frames shall be fabricated 
from hot-dip galvanized, Schedule 40, steel pipe conforming to ASTM A 
120.  The zinc coating shall not be less than 1.8 ounces per square foot 
of pipe surface.  Pipe shall be galvanized both inside and outside.  The 
PVC coating shall be a specially compounded, virgin polyvinyl chloride 
resin thermally fused and bonded to the galvanized steel over a chemical 
primer.  The final thickness of the PVC coating shall be 14 mils. 

 
b. Posts, rails and braces shall conform to the following minimum 

requirements.  
 

Application   O.D., Inches Weight #/LF       Weight #/LF 

    (inches)  (SCH 40)      (ASTM1043)  
 
Top & Bottom Rails  1-5/8  2.27   1.82 
Line Posts   2-1/2  3.65   3.12 
Corner & Terminal Posts 3  5.79   4.64 
Gate Posts    6  18.99     N/A 
Post Braces   1-5/8  2.27   1.82 
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3. Fence Fabric: 

 
a. PVC coated fence fabric shall conform to ASTM F-668, Type 2B, and 

shall be 72 inches wide.  Fabric wires shall be individually galvanized 
and PVC coated prior to weaving.  Fence fabric core wires shall be nine 
(9) gauge.  The hot dip galvanized wires shall have a zinc coating of not 
less than 0.3 ounces per square foot of wire surface area, in accordance 
with ASTM specification A 641.  The PVC coating shall be thermally 
fused and bonded to the galvanized wire over a chemical primer.  The 
final thickness of the PVC coating shall be 12 mils.  The finished fence 
fabric shall have a two (2) inch mesh. 

 
  4. Tension Wire and Tension Rods: 
 

a. Tension wire shall be comprised of a six (6) gauge core wire, hot dip 
galvanized with a minimum zinc coating of 0.4 ounces per square foot of 
wire surface, in accordance with ASTM specification A 641, and coated 
with 12 mils of PVC thermally fused and bonded to the galvanized wire 
over a chemical primer. 

 
b. Tension rods shall be used for cross bracing on each gate frame and 

bracing on corner and end sections of the fence as shown on the 
drawings and specified.  Tension rods shall be 3/8 inch diameter hot dip 
galvanized steel rod threaded on at least one end.  Each brace shall 
consist of two (2) rods connected with a turnbuckle to allow adjustment.  
Ends of each brace shall be connected to the fence framework with 
clamps or by other means.  Galvanizing and PVC coating for tension 
rods shall be as specified for posts, top rails, compression braces and 
gate frames in 2.02 B. 

 
  5. Barbed Wire and Support Arms 
 

a. Barbed wire support arms shall project outward from the top of the posts 
at 45 degrees, shall be sufficient strength to support 250 pounds applied 
downwards at the outermost wire attachment, and shall have formed 
tongues or other approved provisions for attachment of three strands of 
barbed wire, with the outside strand located approximately 12 inches 
horizontally away from the fence, and the other strands spaced evenly. 

 
b. Barbed wire shall be double strand No. 12-1/2 AWG wire, conforming to 

ASTM A121, with No. 14 AWG 4-point barbs placed 5 inches apart. 
 

6. Compression braces shall be installed on all end, corner, gate and pull posts 
midway between the top rail and ground surface, and shall extend to the first or 
second line post as specified in 3.01 A.  Braces shall be attached in accordance 
with the manufacturer's instructions and shall be braced or tensioned with tension 
rods. 

 
7. The fabric bands shall not be less than 1/8" x 3/4" in section and tension bars 

shall not be less than 1/4" x 3/4" in section. 
 
8. All posts shall have tops designed to fit securely over the posts, to exclude water, 

and on line posts to bear the top pipe rail. 
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9. Post tops and other fittings and hardware shall be of either steel, malleable iron, 
or wrought iron, and shall be galvanized in accordance with ASTM A153 prior to 
application of the PVC coating.  Fittings and hardware shall be designed to 
fasten to posts and concrete. 

 
10. Grout for posts set in solid rock shall consist of one part Portland cement and three 

parts clean, sharp, well graded sand with just enough water for proper workability.  
The grout shall be thoroughly worked into the hole so as to leave no voids, and 
shall be crowned to shed water from the post. 

 
C. Chain Link Gates: Gates shall be double leaf swing type conforming to ASTM F900-03, 

and shall be the same height as the main fence.  Frames are to be welded for rigid 
connections and shall be fabric covered with identical fence fabric and braced to eliminate 
any sagging.  Stretcher bars and bands shall be provided on vertical sides with bands 
spaced on 15-inch centers. 

 
1. Gate Hardware: 
 

a. Latches: Provide cargo latch type to permit operation from either side of 
gate.  Padlock eye shall be an integral part of the latch.  Gates with two 
leafs are to be equipped with drop rods.  The Authority will provide the 
locks. 
 

b. Keepers and Anchors: Provide center drop rod mushroom or flush plate 
anchor set in concrete.  Open gatekeepers shall be provided for each gate 
leaf. 
 

c. Gate hardware shall be hot-dipped galvanized in accordance with ASTM 
A153 and PVC-coated to match fabric. 

 
2. Gate Support Post: 
 

a. Double-Swing Gate posts sized in accordance with Table 2 of ASTM F-
900-03 with minimum post size of 4” O.D. for single swing gates and 6” 
O.D. for double swing gates. 

 
b. Concrete footings sized per Part 3 of this specification. 
 

3. Accessories: Accessories shall conform to Federal Specification RR-F-191/4C, 
shall be hot-dipped galvanized in accordance with ASTM A123 or A153 and be 
PVC-coated to match fabric.  In addition to wire ties and clips, brace bands, tension 
bands and bars, tension wire and truss rods, accessories shall include the 
following: 
 
a. Caps for all exposed ends of posts. 
 
b. Top and bottom rail and brace ends or other suitable means of connection. 

 
c. Rail sleeves to allow for expansion and contraction of the rails. 

 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
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A. The posts shall be set plumb and true to the line and grade of the proposed fence in 
concrete bases as shown on the Drawings.  Line posts shall be spaced at a maximum of 
10 feet, center to center.  All posts in the ground shall be set in 3,500 psi concrete 
footings.  The concrete footing shall be 12 inches in diameter and poured to the depths 
indicated on the drawings. Each post shall be embedded in the footing as shown on the 
drawings.  The top exposed surface of the footing shall be one inch above finished grade 
and be sloped to shed water.  The footing shall extend a minimum of 6 inches below the 
bottom of the embedded post. 

 

B. If solid rock is encountered without an overburden of soil, poles shall be set into the rock a 
minimum depth of 24-inches for all posts as shown on the drawings, and grouted into solid 
rock with the post hole diameter a minimum of one inch larger than that of the post. 

 
C. Where solid rock is covered by an overburden of soil or loose rock, the posts shall be set 

into the rock as specified above.  The total pole setting depth shall not exceed the depths 
required for setting in earth 

 
D. "Pull posts", defined as line posts braced to adjacent line posts, shall be spaced at 

intervals not exceeding 500 feet.  End and gate posts shall be braced to the adjacent line 
post.  Corner and pull posts shall be braced to the two adjacent line posts.  Changes in 
line of 30 degrees or more shall be considered as corners. 

 
E. Top rails shall pass through the tops of the line posts, forming a continuous rail.  Lengths 

of top rail shall be joined by sleeve type couplings.  Top rails shall be securely fastened to 
terminal posts. 

 
F. Chain link fabric shall be placed on the outside face of the fence.  The fabric shall be 

placed approximately 2 inches above the ground and on a straight grade between posts.  
The fabric shall be stretched taut and securely fastened to the posts.  Stretching by motor 
vehicle shall not be permitted.  Fastening to end and corner posts shall be with tension 
bars and tension bands spaced at 15 inch intervals.  Rolls of wire fabric shall be joined by 
weaving a single strand into the ends of the rolls to form a continuous mesh.  Chain link 
fabric shall be fastened to the bars (top, bottom and sides) of the gate frame by tension 
bars and tension bands. 

 
G. Install gates using barbed wire top strands and arms to match fence.  Install 3 hinges per 

leaf, latch, catches, and drop bolt.  Provide concrete center rest and drop bolt retainers at 
center of double gate openings. 

 
H. Install gates plumb, level and secure for full opening without interference.  Remove all 

material so that swing gates and cantilever gates fully open and close.  Open direction to 
be determined in the field. 

 
I. Install 3 strands of barbed wire on arms, tensioned and secured at each support.  Arms 

shall be installed outward. 
 

J. Materials with damaged coating will be rejected and removed from the site.  The 
Contractor shall take care not to damage coating during installation.  Following erection, 
any cuts or marred spots in the vinyl coating shall be touched up with a liquid vinyl patch 
supplied by the manufacturer for the purpose. 

 
 
 
 

END OF SECTION 
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SECTION 03100 
 

CONCRETE FORMWORK 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 
 A. This section of the specifications covers the furnishing and installation of forms for 

cast-in-place concrete. 
 
1.02 RELATED WORK: 
 

A. Section 03200, CONCRETE REINFORCEMENT 
 

B. Section 03300, CAST-IN-PLACE CONCRETE 
 
1.03 REFERENCES: 
 

A. The following standards form a part of this specification: 
 

 AMERICAN CONCRETE INSTITUTE (ACI) 
 

ACI 347 Recommended Practices for Concrete Formwork 
 

 U.S. ARMY CORPS OF ENGINEERS (CE) 
 

CE 03300 Cast-in-Place Concrete 
 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 
 A. Forms for exterior and interior surfaces which will be exposed to view after the work is 

completed, whether such surfaces are painted or unpainted, shall be new plywood stock, 
steel, tempered masonite, or other materials which will provide smooth concrete surfaces 
without subsequent surface plastering.  Plastic or plastic-faced forms shall not be used, 
except with the prior approval of the Engineer. 

 
 B. Form ties shall be cone type or equal, with waterstop, which leaves no metal closer than 

2-inches to finished face of concrete. 
 
 C. Form release agent shall be a non-staining, non-yellowing, non-toxic liquid free from 

kerosene and resins of the type recommended by the manufacturer of the forming system 
being used such as EZ strip by L&M Construction Chemicals, Omaha, NB and "Magic 
Kote" by Symons Corp., Des Plaines, IL or approved equal. 

 
 D. Where steel adjacent to vertical faces of forms cannot be otherwise secured, mortar 

doughnuts shall be used to prevent steel from lying too close to the finish vertical faces of 
the concrete. 
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PART 3 - EXECUTION 
 
3.01 PREPARATION: 
 
 A. Surfaces of forms to be in contact with concrete shall be greased with nonstaining form 

release compound.  Wetting will not be accepted as a substitute.  Approval of the Engineer 
shall be obtained before use of coated materials or liners in lieu of form release compound, 
except as modified herein. 

 
3.02 CONSTRUCTION: 
 

A. For concrete surfaces which will be visible after completion of the structure, painted or 
unpainted, the type and the precise location of form ties, nails joints between form 
members, and any other features which will leave a visible trace in the finished concrete, 
will be subject to the approval of the Engineer. 

 
B. Formwork shall be so constructed, braced, or tied that the formed surfaces of the concrete 

will be perfectly true, smooth, and to the dimensions shown on the drawings.  All forms 
used for circular sections shall be true arcs as indicated on the drawings.  Short chords will 
not be acceptable.  Form line shall present an uninterrupted surface conforming to radii 
indicated on the drawings. 

 
C. Forms shall be sufficiently tight to prevent leakage of mortar, and when necessary shall 

have temporary openings as required for thorough cleaning, and as required for 
introduction of concrete to avoid excessive free fall.  Panels damaged in stripping or 
otherwise shall not be reused. 

 
D. Unless otherwise noted on the design drawings, exposed edges shall have a 3/4-inch 

chamfer.  Chamfer shall not be used where masonry or other material will subsequently be 
installed flush with one of the adjacent surfaces of the concrete.  Where a wash or slope is 
indicated on the drawings no additional chamfer is required. 

 
E. The Contractor shall be responsible for safe practices in removing forms and shoring and 

for placing adequate reshores.  Care shall be exercised in the removal of forms to prevent 
damage to the concrete surfaces. 

 
 

 
END OF SECTION 
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SECTION 03200 
 

CONCRETE REINFORCEMENT 
 

 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 
 A. This section of the specification covers the furnishing and installation of reinforcement for 

cast-in-place concrete. 
 
1.02 RELATED WORK: 
 

A. Section 03100, CONCRETE FORMWORK 
 

B. Section 03300, CAST-IN-PLACE CONCRETE 
 
1.03 SUBMITTALS:  
 
 A. The Contractor shall furnish the Engineer 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 Engineer. 
 
 C. When fiber reinforcement is used, contractor shall submit manufacturer's data confirming 

that material meets the specification. 
 
1.04 REFERENCES: 
 

A. The following standards form a part of these specifications: 
 

American Concrete Institute (ACI) 
 

ACI  SP-66 ACI Detailing Manual (1980) 
 

ACI  3l8  Building Code Requirements for Concrete 
 

ACI 350 Environmental Engineering Concrete Structures 
 

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 A615 Deformed Billet-Steel Bars for Concrete Reinforcement 
 

American Welding Society (AWS) 
 

AWS 12.1 Recommended Practices for Welding Reinforcing Steel, Metal Inserts and 
Connections in Reinforced Concrete Construction 
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PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. Steel reinforcing bars shall conform to ASTM A615, Grade 60. 
 
 B. Welded steel wire fabric shall conform to ASTM A185 or ASTM A497.  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. Any bar showing 
cracks after bending shall be discarded. 

 
E. Steel failing to meet the requirements of this specification or the drawings will be rejected 

and shall be removed from the site immediately. 
 
 
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 Engineer. 

  
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 which will not penetrate the surface of formwork or slab 

and which will not show through or stain surfaces which are to be exposed to view, painted 
or unpainted. 

 
 E. Welding of reinforcing bars will be permitted only where permission of the Engineer has 

been obtained in advance.  Such welding shall be performed only under conditions 
established by the Engineer, 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 Engineer. 
 

END OF SECTION 
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SECTION 03300 
 

CAST-IN-PLACE CONCRETE 
 

 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 
 A. Furnish and install all concrete and related items as indicated on the Drawings and as 

specified herein.  Work included shall consist of: 
 

1. Cast-in-place concrete for new equipment pads and aprons.  
 
2. Cast-in-place concrete required for thrust blocks. 
 

1.02 RELATED WORK 
 

A. Section 02221, EARTHWORK 
 

B. Section 03100, CONCRETE FORMWORK 
 

C. Section 03200, CONCRETE REINFORCEMENT 
 

D. Section 07601, BITUMINOUS DAMPPROOFING 
 
E. Section 07901, JOINT SEALANTS 

 
F. Items furnished under other sections and installed under this section include, but are not 

limited to: 
 

1. Items embedded into concrete, including anchors, sleeves, floor drains, castings, 
frames for hatches, angles, nosings, 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 
Placing 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  Concrete Sanitary Engineering 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 QUALITY ASSURANCE: 
 

A. Concrete Testing Service:  The Contractor shall employ a certified independent testing 
laboratory to perform material evaluation tests and to provide copies of material tests and 
mix designs. Retesting shall be performed at no additional cost to the Owner if materials 
do not meet Contract Documents.  

 
B. Workmanship:  The Contractor shall correct concrete Work which does not conform to the 

Contract Documents, including strength, tolerances and finishes at no additional cost to 
the Owner. 

 
1.05 SUBMITTALS:   
 
 A. Six sets of shop drawings of the materials specified herein shall be submitted to the 

Engineer for review in accordance with Section 01300. 
 
 B. Six copies of the 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 Engineer 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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1.06 PROJECT CONDITIONS: 
 

A. Weather:  Protect concrete from damage and reduced strength during mixing, placing and 
curing. 

 
B.  Cold Weather:   
 

1. Cold weather is defined as a period when, for more than 3 consecutive days, the 
following conditions exist: 

 
a)  The average daily air temperature is less than 40 F. 
b)   The air temperature is not greater than 50 F for more than one-half of 

any 24-hr period. 
 

2. The average daily air temperature is the average of the highest and the lowest 
temperatures occurring during the period from midnight to midnight.  

 
C. Hot Weather: Hot weather conditions are defined as any combination of the following 

conditions:  high ambient temperature, high concrete temperature, low relative humidity, 
wind velocity and solar radiation. 

 
 
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 for footings, foundation walls, 
floor slabs, containment walls, etc. shall be the 4,000 psi mix.  Concrete used as fill under 
foundations, and elsewhere approved by the Engineer, shall be the 3,000 psi mix. 

 
TABLE  

Minimum Compressive 
Strength at 28 days 

(psi) 
 

 

Maximum Water/ 
Cement Ratio 

(Gallons per bag of cement)* 
 

 

Cement Factor: 
94 lb bags per 

cubic yard minimum** 
 

   

3000 0.56 (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 Engineer.  
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 Engineer immediately upon arrival of each load of 
concrete at the site.  The Contractor shall be responsible for the design of the concrete 
mixtures. 
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 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 Engineer 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 water reducing agent 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.  Any concrete having a slump greater 

than 4 inches 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 Engineer in each case. 

 
 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 Engineer. 
 
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 Engineer 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 

Engineer the same strength requirements shall apply, but the indicated strengths shall be 
attained in 7 days instead of 28 days. 

 
2.03 ADMIXTURES: 
 
 A. Air entraining agent shall be in accordance with ASTM C260 and shall be Darex AEA, as 

manufactured by W.R. Grace & Company; Placewel (air entraining Type), as manufactured 
by Johns Manville; Sika AER as manufactured by Sika Chemical Company; or an approved 
equal product. 

 
 B. Water reducing agent shall be WRDA, as manufactured by WR Grace & Company; 

Placewel (non-air entraining Type), as manufactured by Johns Manville; Sika Plastiment 
as manufactured by Sika Chemical Company; or an approved equal product. 

 
 C. Water reducing agent-retarder shall be "Daratard", as manufactured by WR Grace & 

Company; Sika Plastiment as manufactured by Sika Chemical Company; or an approved 
equal product. 

 
 D. Superplasticizer agent shall be in accordance with ASTM C484, Type F or Type G and 

contain no more than 0.1% chloride ions.  The admixture shall be Sikament as 
manufactured by Sika Chemical Corp; Super P as manufactured by Anti-Hydro; 
DARACEM-100 as manufactured by W.R. Grace & Co.; or an approved equal product. 
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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 
 1-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: 
 
 A. Water for concrete shall be potable, free from injurious amounts of oil, acid, alkali, organic 

matter and other deleterious substances. 
 

2.06 GROUT: 
 
 A. 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 Engineer shall be obtained 
for the use of proprietary grouts, and the instructions of the Engineer 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: 
 
 A. Preformed joint filler strip shall conform to ASTM Dl75l or Dl752, having a thickness as 

indicated on the drawings. 
 
 B. 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: 
 
 A. 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). 
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PART 3 - EXECUTION 
 
3.01 GENERAL: 
 
 A. Under no circumstances shall concrete which 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. 

 
 B. Unless otherwise indicated, a moisture barrier shall be used under all slabs placed on the 

ground.  The moisture barrier shall be fungi-resistant and shall have a vapor permeance 
rating not exceeding 0.5 perm. The moisture barrier shall be asphalt-saturated waterproof 
reinforced Kraft paper, clear polyethylene sheeting 0.006-inch thick, polyethylene coated 
asphalt-saturated reinforced Kraft paper, two layers of 30-pound asphalt-saturated felt 
solidly mopped with hot bitumen, or other similar material meeting the requirements for 
fungi-resistance and vapor permeance.  Sheets shall be lapped 6-inches at joints and 
sealed with 2-inch wide tape. 

 
 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 Engineer. 

 
 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 which 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 Engineer.  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 Engineer. 

 
 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 Engineer.  No hand-mixing will be permitted.  Adding water in controlled amounts during 
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the mixing cycle shall be done only with the express approval of, and under the direction 
of, the Engineer. 

 
 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 Engineer.  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 Engineer. 

 
 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 should 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 
Engineer 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 Engineer. 

 
 4. Unless otherwise noted, the work begun on any day shall be completed in daylight 

of the same day. 
 

 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 
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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 cu. yds. 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 which 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 Engineer. 

 
 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 mixed, placed, or cured when the mean daily temperature is below 40oF, or is 
expected to fall to below 40oF., 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 50° F. 
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 Engineer.  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.  
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The Contractor shall make every effort to minimize delays which will result in 
excessive mixing of the concrete after arrival on the job. 

 
 2. During periods of excessively hot weather (90oF., 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 90oF., 
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 perfect 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 in all cases. 

 
 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. 
 
 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 use of wood plugs or 
other effective means. 

 
 6. Inserts required for hanging mechanical and electrical items will be provided and 

installed in the forms under the mechanical and electrical section of the 
specification. 

 
 7. Should the Contractor be allowed to leave openings in the concrete for pipes or 

ironwork, to await the arrival of which would delay the prosecution of the work, they 
shall be subject to the approval of the Engineer, and the 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 perfect watertight bond shall be secured between the old and new 
concrete. 

 
 8. In bolting miscellaneous items to concrete, after the latter has set, expansion bolts 

of an approved pattern and type shall be used.  The Contractor shall submit to the 
Engineer, for approval, the types of expansion bolts.  Expansion bolts shall not be 
used until they are approved. 

 
E. CURING: 
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 1. Concrete curing shall be performed as specified in ACI 30l and as stated herein.  
All curing procedures shall have prior approval of the Engineer. 

 
 2. Concrete floors which are to receive paint, concrete fill, mortar setting beds, grout 

fill, or any other subsequent finish shall be cured by one of the following procedures 
immediately after completion of placement and finishing: 

 
a. Ponding or continuous sprinkling. 

 
b. Application of absorptive mats or fabric kept continuously wet. 
 
c. Application of sand kept continuously wet. 

 
d. Application of waterproof sheet materials conforming to ASTM Cl7l. 

 
 e. Application of curing compounds conforming to ASTM C309; only if it can 

be demonstrated to the Engineer's satisfaction that the compound is 
applicable and will not prevent bonding of the subsequent finish to be 
received.  Compound shall be placed at a rate of 200 square feet per 
gallon, in two applications perpendicular to each other. 

 
3. 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. 

 
 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. 

 
F. BRACING AND SUPPORTS: 

 
1. All concrete members shall be adequately and safely supported and braced until 

the permanent supports and braces are installed. 
 
2. Backfilling against exterior walls shall not be done until supporting slabs are in 

place and have attained 70 percent of design strength, otherwise walls shall be 
braced against earth lateral pressure, using a system approved by the Engineer. 

 
3. Backfilling against retaining walls shall not commence until the wall concrete has 

reached its 28 day strength. 
 

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 Engineer, 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 deg. F. equals 300 day-degrees.) 

 
Location                           Day-Degrees 
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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 Engineer 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 Engineer'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 Engineer 

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: 

     

 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 1.0 1.0 

Pea Gravel -- -- 1.5 1.5 

 

I. FINISHING OF FORMED SURFACES: 
  
 1. All concrete which is to be left exposed to view shall be scraped to remove 

imperfections left by voids in the forms. 
 

 2. 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. 

 
 3. In addition to scraping, interior concrete surfaces which will be exposed to view 

and concrete surfaces which are to be prepared and painted as specified in 
Section 09900 shall receive a smooth rubbed finish, in accordance with ACI 301.  

 
 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 
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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, etc., 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. CONCRETE FLOOR FINISHING REQUIREMENTS: 

 
 1. Unless designated otherwise, concrete floors shall have a troweled finish as 

specified in Section ll.7 of ACI 30l.  Troweled finishes shall conform to the 
requirements of "Class A Tolerances," Section ll.9 as specified in ACI 30l. 

 
K. FLOOR FINISH: 

 
1. Concrete floor slabs shall receive a combination curing and hardening compound. 

 
 2. Curing compound shall be “Chem Hard” manufactured by L&M Construction 

Chemicals, “AEUCOSIL” manufactured by Euclid Chemical Co., or “Cure-Hard” 
manufactured by W.R. Meadows, Inc., or approved equal.  

 
3.05 QUALITY CONTROL TESTING DURING CONSTRUCTION: 
 

A. The Contractor shall employ a certified testing laboratory to perform tests and to submit 
test reports. 

  
B. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply with ASTM 

C 94. 
 

1. Slump:  ASTM C 143; one test at point of discharge for each day’s pour of each 
type of concrete; additional tests when concrete consistency has changed. 

 
2. Air Content:  ASTM C 173, volumetric method for lightweight or normal weight 

concrete; ASTM C 231 pressure method for normal weight concrete; one for each 
day's pour of each type of air-entrained concrete.  

 
3. Concrete Temperature: Test hourly when air temperature is 40°F and below, and 

when 80°F and above; and each time a set of compression test specimens are 
required. 
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4. Compressive Strength Tests:  ASTM C 39; one set for each day's pour exceeding 
5 cu. yds. plus additional sets for each 50 cu. yds. over and above the first 25 cu. 
yds. of each concrete class placed in any one day; one specimen tested at 7 days, 
two specimens tested at 28 days, and one specimen retained in reserve for later 
testing. 

 
5. When frequency of testing will provide less than 5 strength tests for a given class 

of concrete, conduct testing from at least 5 randomly selected batches or from 
each batch if fewer than 5 are used. 

 
6. When strength of field-cured cylinders is less than 85 percent of companion 

laboratory-cured cylinders, evaluate current operations and provide corrective 
procedures for protecting and curing the in-place concrete. 

 
7. Strength level of concrete will be considered satisfactory if averages of sets of 

three consecutive strength, and no individual strength test result falls below 
specified compressive strength by more than 500 psi. 
 

C.  Test results shall be reported in writing within 24 hours after tests have been completed. 
Reports of compressive strength tests shall contain the Project identification name and 
number, date of concrete placement, name and location of concrete batch in structure, 
design compressive strength at 28 days, concrete mix proportions and materials; 
compressive breaking strength and type of break for both 7-day tests and 28-day tests. 

 
D. Additional Tests:  The Contractor’s independent testing laboratory shall make additional 

tests of in-place concrete when test results indicate specified concrete strengths and other 
characteristics have not been attained in the structure, as directed by and at no additional 
cost to the Owner.  Testing service may conduct tests to determine adequacy of concrete 
by cored cylinders complying with ASTM C 42.  

 
E. FAILURE TO MEET REQUIREMENTS: 

 
 1. The Engineer 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 Engineer 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. 

 
 2. If the Engineer 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 
Engineer, 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 
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and C42.  The Contractor shall repair all core holes to the satisfaction of the 
Engineer. 
The burden of proof, including, but not limited to the work of cutting and testing the 
cores, inspection, evaluation, engineering, and repair of the holes, or removal and 
replacement of the concrete in question, and all associated costs therefore, shall 
be at the expense of the Contractor. 

 
 5. 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 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. 

 
 6. If the suspect concrete still fails to meet specification requirements, the Engineer 

shall have the right to reject the concrete, have it removed and replaced, in 
accordance with the second paragraph of Item 4 herein, or to require mechanical 
strengthening of the concrete to satisfy project requirements.  The Contractor must 
submit a removal and replacement plan for review by the Engineer. 

 
 
 

END OF SECTION 
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SECTION 07160 

 
BITUMINOUS DAMPPROOFING 

 
 
PART 1 – GENERAL 
 
1.01      DESCRIPTION: 
 

A. This Section includes furnishing all labor, materials and equipment necessary to install 
emulsified-asphalt dampproofing to following surfaces: 
 
1. Exterior, below-grade surfaces of concrete and masonry foundation walls. 
 
2. Back side of concrete and masonry retaining walls, below grade. 
 
3. Exterior above-grade surfaces where indicated.   

 
1.02 RELATED WORK 
 

A. Section 03300, CAST-IN-PLACE CONCRETE 
 
1.03 SUBMITTALS 

 
 A. Six sets of shop drawings of the materials specified herein shall be submitted to the 

Engineer for review in accordance with Section 01300. 
 
B. Product data for each type of product specified, including data substantiating that materials 

comply with requirements for each dampproofing material specified.  Include 
recommended method of application, recommended primer, number of coats, coverage or 
thickness, and recommended protection course. 
 
1. Certification by dampproofing manufacturer that products supplied comply with 

local regulations controlling use of volatile organic compounds (VOCs). 
 
1.04 QUALITY ASSURANCE 

 
A. Installer Qualifications:  Engage an experienced Installer who has completed bituminous 

dampproofing similar in material, design, and extent to that indicated for this Project and 
with a record of successful in-service performance. 

 
B. Single-Source Responsibility:  Obtain primary dampproofing materials and primers from 

one source and by a single manufacturer.  Provide secondary materials only as 
recommended by manufacturer of primary materials. 

 
1.05 PROJECT CONDITIONS 

 
A. Substrate:  Proceed with dampproofing only after substrate construction and penetrating 

work have been completed. 
 
B. Weather Limitations:  Proceed with dampproofing only when existing and forecasted 

weather conditions will permit work to be performed according to manufacturer's 
recommendations and warranty requirements. 
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C. Ventilation:  Provide adequate ventilation during application of dampproofing in enclosed 
spaces.  Maintain ventilation until dampproofing has thoroughly cured. 

 
 

PART 2 - PRODUCTS 
 
2.01 MANUFACTURERS 

 
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated in the Work include, but are not limited to, the following: 
 
B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
 
1. Cold-Applied, Cut-Back Asphalt Dampproofing: 

 
a. ChemRex, Inc.; Sonneborn Building Products Div. 
 
b. Karnak Chemical Corporation. 
 
c. Meadows:  W.R. Meadows, Inc. 

 
2.02 BITUMINOUS DAMPPROOFING 

 
A. General:  Provide products recommended by manufacturer for designated application. 

 
1. Odor Elimination:  For interior and concealed-in-wall uses, provide type of 

bituminous dampproofing material warranted by manufacturer to be substantially 
odor free after drying for 24 hours under normal conditions. 

 
B. Cold-Applied, Cut-Back Asphalt Dampproofing:  Asphalt and solvent compound mixed to 

a smooth, uniform consistency to provide a firm, moisture-resistant, vapor-resistant, elastic 
coating recommended by the manufacturer for dampproofing use when applied according 
to the manufacturer's instructions. 
 
1. Cold-Applied, Emulsified-Asphalt Dampproofing, Brush and Spray Coats:  

ASTM D 1227, Type III, Class 1. 
 
2.03 MISCELLANEOUS MATERIALS 
 

A. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with water as 
recommended by manufacturer. 

 
B. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I. 
 
C. Patching Compound:  Manufacturer's fibered mastic of type recommended by 

dampproofing manufacturer. 
 

 
PART 3 - EXECUTION 
 
3.01 EXAMINATION 

 
A. Examine substrates, with Applicator present, for compliance with requirements for surface 

smoothness and other conditions affecting performance of work. 
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1. Proceed with dampproofing application only after substrate construction and 
penetrating work have been completed and unsatisfactory conditions have been 
corrected. 

 
3.02 PREPARATION 

 
A. Protection of Other Work:  Mask or otherwise protect adjoining exposed surfaces from 

being stained, spotted, or coated with dampproofing.  Prevent dampproofing materials from 
entering and clogging weep holes and drains. 

 
B. Clean substrates of projections and substances detrimental to work; fill voids, seal joints, 

and apply bond breakers if any, as recommended by prime material manufacturer with 
particular attention at construction joints. 

 
C. Apply patching compound for filling and patching tie holes, honeycombs, reveals, and other 

imperfections. 
 
D. Install cant strips and similar accessories as shown and as recommended by prime 

materials manufacturer even though not shown. 
 
E. Install separate flashings and corner protection stripping, as recommended by prime 

materials manufacturer, where indicated to precede application of dampproofing.  Comply 
with details shown and with manufacturer's recommendations.  Pay particular attention to 
requirements at building expansion joints, if any. 

 
F. Prime substrate as recommended by prime materials manufacturer. 
 

3.03 APPLICATION 
 

A. Material shall not be applied in wet weather or to wet or damp surfaces.  No work shall be 
performed when the temperature is below 40 degrees F.  Surfaces shall not be coated until 
30 days after completion of concrete, masonry work, or patching, whichever is later.  At 
least 3 good drying days shall immediately precede application. 

 
B. Comply with manufacturer's written recommendations unless more stringent requirements 

are indicated or required by Project conditions to ensure satisfactory performance of 
dampproofing. 
 
1. Apply additional coats if recommended by manufacturer or required to achieve 

coverages indicated. 
 
2. Allow each coat of dampproofing to cure 24 hours before applying subsequent 

coats. 
 
3. Apply from finished-grade line to top of footing, extend over top of footing, and 

down a minimum of 6 inches over outside face of footing.  
 
4. Extend 12 inches onto intersecting walls and footings, but do not extend onto 

surfaces exposed to view when Project is completed. 
 
5. Install flashings and corner protection stripping at internal and external corners, 

changes in plane, construction joints, cracks, and where shown as "reinforced," by 
embedding an 8-inch- wide strip of asphalt-coated glass fabric in a heavy coat of 
dampproofing.  Dampproofing coat required for embedding fabric is in addition to 
other coats required. 
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C. One coat of asphalt primer shall be applied to clean, dry surfaces of all below grade 
concrete and masonry surfaces.  Application shall be at a rate not less than 1 gallon per 
100 square feet.   

 
D. Dampproofing shall be trowelled on primed surfaces at the minimum rate of four (4) gallons 

per 100 sq. ft.  Two coats shall be applied, with a 24 hour drying time between applications.  
The second coat shall be applied perpendicular to the first.  Each coat shall be a minimum 
of 1/16-inch thick. 

 
3.04 INSTALLATION OF PROTECTION COURSE 

 
A. Where indicated, install protection course over completed-and-cured dampproofing.  

Comply with dampproofing material manufacturer's written recommendations for attaching 
protection course.  Support protection course with spot application of trowel-grade mastic 
where not otherwise indicated. 

 
3.05 CLEANING 

 
A. Remove dampproofing materials from surfaces not intended to receive dampproofing. 

 
 

END OF SECTION 
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SECTION 07901  
 

 JOINT SEALANTS 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 

 
A. This Section includes joint sealants for the following locations: 

 
1. Exterior joints in vertical surfaces and nontraffic horizontal surfaces as indicated 

below: 
 
a. Control and expansion joints in cast-in-place concrete. 
 
b. Control and expansion joints in unit masonry. 
 
c. Joints between different materials listed above. 
 
d. Perimeter joints between materials listed above and frames of doors and 

windows. 
 
e. Control and expansion joints in ceiling and overhead surfaces. 
 
f. Other joints as indicated. 

 
2. Exterior joints in horizontal traffic surfaces as indicated below: 

 
a. Control, expansion, and isolation joints in cast-in-place concrete slabs. 
 
b. Joints between different materials listed above. 
 
c. Other joints as indicated. 

 
3. Interior joints in vertical surfaces and horizontal nontraffic surfaces as indicated 

below: 
 
a. Control and expansion joints on exposed interior surfaces of exterior walls. 
 
b. Perimeter joints of exterior openings where indicated. 
 
c. Vertical control joints on exposed surfaces of interior unit masonry and 

concrete walls and partitions. 
 
d. Perimeter joints between interior wall surfaces and frames of interior 

doors, windows, and elevator entrances. 
 
e. Perimeter joints of toilet fixtures. 
 
f. Other joints as indicated. 

 
4. Interior joints in horizontal traffic surfaces as indicated below: 

 
a. Control and expansion joints in cast-in-place concrete slabs. 
b. Other joints as indicated. 
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B. Related Sections:  The following Sections contain requirements that relate to this Section: 

 
1. Section 03300, CAST-IN-PLACE CONCRETE. 
 

1.02 SYSTEM PERFORMANCE REQUIREMENTS 
 
A. Provide elastomeric joint sealants that have been produced and installed to establish and 

to maintain watertight and airtight continuous seals without causing staining or deterioration 
of joint substrates. 

 
B. Provide joint sealants for interior applications that have been produced and installed to 

establish and maintain airtight continuous seals that are water resistant and cause no 
staining or deterioration of joint substrates. 

 
1.03 SUBMITTALS 

 
 A. Six sets of shop drawings of the materials specified herein shall be submitted to the 

Engineer for review in accordance with Section 01300. 
 
B. Product data from manufacturers for each joint sealant product required. 

 
1. Certification by joint sealant manufacturer that sealants plus the primers and 

cleaners required for sealant installation comply with local regulations controlling 
use of volatile organic compounds. 

 
C. Certificates from manufacturers of joint sealants attesting that their products comply with 

specification requirements and are suitable for the use indicated. 
 
D. Qualification data complying with requirements specified in "Quality Assurance" article.  

Include list of completed projects with project names addresses, names of Architects and 
Owners, plus other information specified. 

 
E. Compatibility and adhesion test reports from elastomeric sealant manufacturer indicating 

that materials forming joint substrates and joint sealant backings have been tested for 
compatibility and adhesion with joint sealants.  Include sealant manufacturer's 
interpretation of test results relative to sealant performance and recommendations for 
primers and substrate preparation needed to obtain adhesion. 

 
F. Product test reports for each type of joint sealants indicated, evidencing compliance with 

requirements specified. 
 
G. Preconstruction field test reports indicating which products and joint preparation methods 

demonstrate acceptable adhesion to joint substrates. 
 
1.04 QUALITY ASSURANCE 

 
A. Installer Qualifications:  Engage an experienced Installer who has completed joint sealant 

applications similar in material, design, and extent to that indicated for Project that have 
resulted in construction with a record of successful in-service performance. 

 
B. Single Source Responsibility for Joint Sealant Materials:  Obtain joint sealant materials 

from a single manufacturer for each different product required. 
 
C. Product Testing:  Provide comprehensive test data for each type of joint sealant based on 

tests conducted by a qualified independent testing laboratory on current product 
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formulations within a 24-month period preceding date of Contractor's submittal of test 
results to Architect. 
 
1. Test elastomeric sealants for compliance with requirements specified by reference 

to ASTM C 920.  Include test results for hardness, stain resistance, adhesion and 
cohesion under cyclic movement (per ASTM C 719), low-temperature flexibility, 
modulus of elasticity at 100 percent strain, effects of heat aging, and effects of 
accelerated weathering. 

 
2. Include test results performed on joint sealants after they have cured for 1 year. 

 
1.05 DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver materials to Project site in original unopened containers or bundles with labels 

indicating manufacturer, product name and designation, color, expiration period for use, 
pot life, curing time, and mixing instructions for multicomponent materials. 

 
B. Store and handle materials in compliance with manufacturer's recommendations to prevent 

their deterioration or damage due to moisture, high or low temperatures, contaminants, or 
other causes. 

 
1.06 PROJECT CONDITIONS 

 
A. Environmental Conditions:  Do not proceed with installation of joint sealants under the 

following conditions: 
 
1. When ambient and substrate temperature conditions are outside the limits 

permitted by joint sealant manufacturer or below 40 deg F (4 deg C). 
 
2. When joint substrates are wet. 

 
B. Joint Width Conditions:  Do not proceed with installation of joint sealants where joint widths 

are less than allowed by joint sealant manufacturer for application indicated. 
 
C. Joint Substrate Conditions:  Do not proceed with installation of joint sealants until 

contaminants capable of interfering with their adhesion are removed from joint substrates. 
 
1.07 SEQUENCING AND SCHEDULING 

 
A. Sequence installation of joint sealants to occur not less than 21 nor more than 30 days 

after completion of waterproofing, unless otherwise indicated. 
 
 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS, GENERAL 

 
A. Compatibility:  Provide joint sealants, joint fillers, and other related materials that are 

compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by sealant manufacturer based on testing and field 
experience. 

 
B. Colors:  Provide color of exposed joint sealants to comply with the following: 
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1. Provide selections from manufacturer's full range of standard colors for products 
of type indicated. 

 
2.02 ELASTOMERIC JOINT SEALANTS 

 
A. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing 

elastomeric sealants that comply with ASTM C 920 and other requirements indicated on 
each Elastomeric Joint Sealant Data Sheet at end of this Section, including those 
requirements referencing ASTM C 920 classifications for Type, Grade, Class, and Uses. 
 
1. Additional Movement Capability:  Where additional movement capability is 

specified in Elastomeric Joint Sealant Data Sheet, provide products with the 
capability, when tested for adhesion and cohesion under maximum cyclic 
movement per ASTM C 719, to withstand the specified percentage change in the 
joint width existing at time of installation and remain in compliance with other 
requirements of ASTM C 920 for Uses indicated. 

 
B. Available Products:  Subject to compliance with requirements, elastomeric sealants that 

may be incorporated in the Work include, but are not limited to, the products specified in 
each Elastomeric Sealant Data Sheet. 

 
C. Products:  Subject to compliance with requirements, provide one of the products specified 

in each Elastomeric Joint Sealant Data Sheet. 
 
2.03 JOINT SEALANT BACKING 

 
A. General:  Provide sealant backings of material and type that are nonstaining; are 

compatible with joint substrates, sealants, primers and other joint fillers; and are approved 
for applications indicated by sealant manufacturer based on field experience and laboratory 
testing. 

 
B. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonstaining, nonwaxing, 

nonextruding strips of flexible plastic foam of material indicated below and of size, shape, 
and density to control sealant depth and otherwise contribute to producing optimum sealant 
performance: 
 
1. Closed-cell polyethylene foam, nonabsorbent to liquid water and gas, 

nonoutgassing in unruptured state. 
 
C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape as recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials or 
joint surfaces at back of joint where such adhesion would result in sealant failure.  Provide 
self-adhesive tape where applicable. 

 
2.04 MISCELLANEOUS MATERIALS 

 
A. Primer:  Material recommended by joint sealant manufacturer where required for adhesion 

of sealant to joint substrates indicated, as determined from preconstruction joint sealant-
substrate tests and field tests. 

 
B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of 

sealants and sealant backing materials, free of oily residues or other substances capable 
of staining or harming in any way joint substrates and adjacent nonporous surfaces, and 
formulated to promote optimum adhesion of sealants with joint substrates. 
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C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

 
 
PART 3 - EXECUTION 
 
3.01 EXAMINATION 

 
A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 

with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint sealant performance.  Do not proceed with installation of joint sealants until 
unsatisfactory conditions have been corrected. 

 
3.02 PREPARATION 

 
A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 

comply with recommendations of joint sealant manufacturer and the following 
requirements: 
 
1. Remove all foreign material from joint substrates that could interfere with adhesion 

of joint sealant, including dust, paints (except for permanent, protective coatings 
tested and approved for sealant adhesion and compatibility by sealant 
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, 
water, surface dirt, and frost. 

 
2. Clean concrete, masonry, unglazed surfaces of ceramic tile, and similar porous 

joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, 
or a combination of these methods to produce a clean, sound substrate capable 
of developing optimum bond with joint sealants.  Remove loose particles remaining 
from above cleaning operations by vacuuming or blowing out joints with oil-free 
compressed air. 

 
3. Remove laitance and form release agents from concrete. 
 
4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile, and other 

nonporous surfaces with chemical cleaners or other means that do not stain, harm 
substrates, or leave residues capable of interfering with adhesion of joint sealants. 

 
B. Joint Priming:  Prime joint substrates where indicated or where recommended by joint 

sealant manufacturer based on preconstruction joint sealant-substrate tests or prior 
experience.  Apply primer to comply with joint sealant manufacturer's recommendations.  
Confine primers to areas of joint sealant bond; do not allow spillage or migration onto 
adjoining surfaces. 

 
C. Masking Tape:  Use masking tape where required to prevent contact of sealant with 

adjoining surfaces that otherwise would be permanently stained or damaged by such 
contact or by cleaning methods required to remove sealant smears.  Remove tape 
immediately after tooling without disturbing joint seal. 

 
3.03 INSTALLATION OF JOINT SEALANTS 

 
A. General:  Comply with joint sealant manufacturer's printed installation instructions 

applicable to products and applications indicated, except where more stringent 
requirements apply. 
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B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions indicated. 

 
C. Acoustical Sealant Application Standard:  Comply with recommendations of ASTM C 919 

for use of joint sealants in acoustical applications as applicable to materials, applications, 
and conditions indicated. 

 
D. Installation of Sealant Backings:  Install sealant backings to comply with the following 

requirements: 
 
1. Install joint fillers of type indicated to provide support of sealants during application 

and at position required to produce the cross-sectional shapes and depths of 
installed sealants relative to joint widths that allow optimum sealant movement 
capability. 
 
a. Do not leave gaps between ends of joint fillers. 
 
b. Do not stretch, twist, puncture, or tear joint fillers. 
 
c. Remove absorbent joint fillers that have become wet prior to sealant 

application and replace with dry material. 
 
2. Install bond breaker tape between sealants where backer rods are not used 

between sealants and joint fillers or back of joints. 
 
E. Installation of Sealants:  Install sealants by proven techniques that result in sealants directly 

contacting and fully wetting joint substrates, completely filling recesses provided for each 
joint configuration, and providing uniform, cross-sectional shapes and depths relative to 
joint widths that allow optimum sealant movement capability.  Install sealants at the same 
time sealant backings are installed. 

 
F. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to time 

skinning or curing begins, tool sealants to form smooth, uniform beads of configuration 
indicated, to eliminate air pockets, and to ensure contact and adhesion of sealant with 
sides of joint.  Remove excess sealants from surfaces adjacent to joint.  Do not use tooling 
agents that discolor sealants or adjacent surfaces or are not approved by sealant 
manufacturer. 
 
1. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless 

otherwise indicated. 
 

2. Provide flush joint configuration, per Figure 5B in ASTM C 1193, where indicated. 
 
a. Use masking tape to protect adjacent surfaces of recessed tooled joints. 

 
3. Provide recessed joint configuration, per Figure 5C in ASTM C 1193, of recess 

depth and at locations indicated. 
 
G. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after 

removing protective wrapping, taking care not to pull or stretch material, and to comply with 
sealant manufacturer's directions for installation methods, materials, and tools that produce 
seal continuity at ends, turns, and intersections of joints.  For applications at low ambient 
temperatures where expansion of sealant requires acceleration to produce seal, apply heat 
to sealant in conformance with sealant manufacturer's recommendations. 
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3.04 CLEANING 
 
A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by 

methods and with cleaning materials approved by manufacturers of joint sealants and of 
products in which joints occur. 

 
3.05 PROTECTION 

 
A. Protect joint sealants during and after curing period from contact with contaminating 

substances or from damage resulting from construction operations or other causes so that 
they are without deterioration or damage at time of Substantial Completion.  If, despite 
such protection, damage or deterioration occurs, cut out and remove damaged or 
deteriorated joint sealants immediately so that and installations with repaired areas are 
indistinguishable from original work. 

 
 

 
END OF SECTION 
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SECTION 09900 
 

FIELD PAINTING AND COATING 
 
 
PART 1  -  GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section of the specification covers field painting and coating of surfaces, complete, 
including process piping, valves, supports and miscellaneous metals. Shop painting of 
metal items is specified under the applicable item. 

 
B. A schedule listing the various types of surfaces to be painted and the types of paints to be 

applied is included herein. 
 

C. Unless otherwise indicated, the following items shall not be painted: 
 

1. Labels on equipment, such as Underwriters' Laboratories and Factory Mutual, 
equipment identification, performance rating, and name or nomenclature plates. 

 
2. Moving parts of operating units, exposed bolt threads, mechanical and electrical 

parts, such as valve and damper operators, linkages, sensing devices, motor and 
fan shafts. 

 
3. Electrical conduit unless mounted on painted or finished surfaces or exposed in a 

finished room. 
 
4. Copper and brass piping unless mounted on painted or finished surfaces. 
 
5. Stainless steel. 
 
6. Plumbing fixtures. 
 
7. Fiberglass and polyethylene storage tanks. 
 
8. Uninsulated PVC piping (to be banded only) 
 
*9. Factory pre-finished architectural components. 
 
*10. Electrical panels and cabinets factory finish painted. 
 
*Except for touch-up painting when required 
 

1.02 SYSTEM DESCRIPTION: 
 

A. The term "paint" as used herein includes emulsions, enamels, paints, stains, varnishes, 
sealers, and other coatings, organic or inorganic, whether used as prime, intermediate, or 
finish coats. 

 
B. The Contractor shall do a complete painting job throughout the work in accordance with 

generally approved modern practices for work of high quality.  Unless otherwise specified, 
all materials and surfaces customarily painted shall be given not less than one shop coat 
and two field coats or one prime coat and two finish coats, regardless of whether or not the 
surface to be painted is specifically mentioned. 
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C. Paints containing lead shall not be used. 
 
D. To ensure a satisfactory painting job it is essential that the paints applied in the shop and 

in the field be mutually compatible.  The Contractor shall determine what shop paints have 
been used and shall verify that field applied paints are compatible therewith. 

 
E. The colors of finish coatings shall be selected by the Engineer from color chips submitted 

by the Contractor for review.  The color selection shall be in the form of a schedule 
indicating the colors to be used on the various surfaces.  The colors used in the final work 
shall be in accordance with the color schedule and shall match the selected color chips. 

 
F. All coating systems used for potable water applications shall be previously approved by 

the National Sanitation Foundation (N.S.F.) in accordance with Standard 61.  Evidence of 
such approval shall be an approval letter from N.S.F. listing the submitted materials. 

 
G. Paints submitted shall meet all Federal and State E.P.A. regulations pertaining to volatile 

organic compounds (VOC) compliance. 
 
1.03 SUBMITTALS:  
 

A. Six (6) sets of manufacturers’ literature of proposed paints shall be submitted to the 
Engineer for review. 

 
B. Six (6) sets of the painting schedule shall be submitted to the Engineer for review. 
 
C. Three (3) sets of color chips shall be submitted to the Engineer for selection of colors. 

 
1.04 DELIVERY AND STORAGE: 
 

A. Paint shall be delivered to the site in the manufacturer's sealed containers.  Each container 
shall bear the manufacturer's label, listing the brand name, type and color of paint, and 
instructions for thinning.  Thinning shall be done only in accordance with directions of the 
manufacturer.  Job mixing or job tinting may be done when approved by the Engineer and 
for preparing sample colors. 

 
B. Painting materials shall be stored and mixed in a single location designated by the 

Engineer for this purpose.  The Contractor shall not use any plumbing fixture or pipe for 
mixing or for disposal of any refuse.  He shall carry all necessary water to his mixing room, 
and shall dispose of all waste outside of the building in a suitable receptacle.  The 
Contractor will be held responsible for any damage done due to failure to observe these 
precautions. 

 
C. The paint storage area shall be kept clean at all times, and any damage thereto or to its 

surroundings shall be repaired.  Any oily rags, waste, etc., shall be removed from the 
building every night, and every precaution shall be taken to avoid danger of fire. 

 
D. Heat must be provided in the storage area if paints are to be stored during winter months. 

The temperature shall be maintained above 40 degrees F. at all times. 
 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. PAINT SCHEDULE: 
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1. Except as otherwise indicated, all paint used shall be of the type listed in the 
following schedule, by Tnemec Company, Inc., or other approved paint fully equal   
to paint manufactured by the above named company.  No brand other than that 
named will be considered for approval unless the brand and type of paint proposed 
for each item in the following painting schedule are submitted in writing to the 
Engineer, along with sufficient data supported by certified tests. 

 
PAINT SCHEDULE 

 
 
 Key 

 
 
            Description 

 
 
                  Tnemec 

 Minimum Dry  
Film Thickness/ 
   Coat (mils)  

APE Acrylic Polyurethane Enamel 1075U Endura-Shield IV 3.0 

CEE Catalyzed Epoxy N69 H.B. Epoxoline II 4.0 

CEM Catalyzed Epoxy Mastic 135 Chembuild (See Note 2) 

CEP Catalyzed Epoxy Primer  N69-1211 H.B. Epoxoline II Primer  3.0 

EP Epoxy-Polyamide 
(thinned 30% - #4 thinner) 

 N140Pota-pox  3.0-5.0 

HSE High Solids Epoxy 
(Minimum 80%) 

 N69F.S. Epoxy  6.0 

MP Modified Polyurethane Series 262 Elasto-shield 100.0 

PEF Polyamine Epoxy Finish 280 Tnemec-Glaze 6.0 

PEP Polyamine Epoxy Primer 201 Exopoprime 6.0 

PVA PVA Sealer 51-792 PVA Sealer 1.5 

PWC Potable Water Coating N140F Potapox-Plus 4.0 

SA Silicone Aluminum 39-1261 (See Note 3) 1.5 

WBE Waterbased Acrylic Epoxy 113 H.B. Tnemec-Tufcoat 3.0 

WP Wood Primer 36-603 Undercoater 2.0 

WS Wood Sealer (See Note 1) ---- 

Z Zinc-Rich Primer 90-97 Tnemec-Zinc 2.5 

 
Notes: 

1: Furnished by reputable manufacturer and acceptable to the Engineer. 
2: Shall be used as a tie-coat between incompatible paints @ 4.0 mils. 

3: This paint is suitable for temperatures up to 1200°F and must be final cured at 400°F for one hour. 
 
B. PAINTING SCHEDULE: 

 
1. Paint shall be applied in accordance with the paint key listed on the following 

schedule and defined in the preceding Paint Schedule: 
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 Field Coats 

Item 1st 2nd 3rd 

Walls: 
   

(Not Applicable) 
   

Floors: 
   

(Not Applicable)   
  

Ceilings: 
   

(Not Applicable) 
   

Metals: 
   

Exposed interior structural steel including supports *Z CEE CEE 

Interior miscellaneous galvanized and non-ferrous metals and 
piping 

CEE CEE ----- 

Exterior miscellaneous galvanized and non ferrous  metals and 
piping 

CEE APE 
------ 

Miscellaneous interior ferrous piping, metalwork, ferrous parts or 
operating devices, valve handles, levers, pumps, and ferrous 
hangers and supports 

CEP CEE  

Miscellaneous exterior ferrous piping, metalwork, ferrous parts or 
operating devices, valve handles, levers, pumps, and ferrous 
hangers and supports 

CEP CEE APE 

Exposed electrical conduit, conduit fittings, outlet boxes (Same as adjacent wall or ceiling) 

Doors and Frames: 
   

(Not Applicable)  
  

Piping: 
   

PVC Piping designated to be painted CEE CEE ----- 

Pipe Insulation (Plastic or metal sheathed as scheduled for plastic 
or metal surface) 

PVA CEE CEE 

Other Piping (See Metals)    

 
* Spot Prime 

 
C. SPARE PAINT: 

 
1. Furnish to the Owner one unopened gallon of each type and color of paint used on 

the work. 
 

2. Furnish both components for each type and color of epoxy paints used on the work. 
 
PART 3 - EXECUTION 
 
3.01 SURFACE PREPARATION: 
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A. Before any surface is painted, it shall be cleaned carefully of all dust, dirt, grease, loose 
rust, mill scale, old weathered paint, efflorescence, etc.  All necessary special preparatory 
treatment shall then be applied.  Where required, imperfections and holes in surfaces to 
be painted shall be filled in an approved manner. 

 
B. Cleaning and painting shall be so programmed that dust and other contaminants from the 

cleaning process will not fall on wet, newly painted surfaces. 
 
C. Surfaces which have been cleaned, pretreated, or otherwise prepared for painting, shall 

be painted with the first field coat as soon as practicable after such preparation has been 
completed, but in any event prior to any deterioration of the prepared surface. 

 
D. Wood shall be sanded to a smooth and even surface and then dusted off.  Before priming 

wood which is to be painted, shellac shall be applied to all knots, pitch and sapwood.  After 
priming or stain coat has been applied, nail holes and cracks shall be thoroughly filled with 
plastic wood or putty.  For natural finish work, putty shall be colored to be imperceptible in 
the finished work. 

 
E. Exposed nails and other ferrous metal or surfaces to be painted with water-thinned paint 

shall be spot primed with aluminum. 
 
F. Cracks and holes in masonry and concrete surfaces to be painted shall be filled with 

Portland cement mortar.  Surfaces shall be clean and dry before painting.  All 
efflorescence, grease, oil, etc., shall be removed before painting, and all loose, crumbling 
material shall be removed by vigorous wire brushing over entire surface, followed by 
removal of all dust. All high areas on masonry and concrete surfaces such as mortar daubs, 
mortar ridges at joints, and ridges at form joints in concrete shall be removed. 

 
G. All holes in plaster shall be filled with plaster of paris and all cracks shall be cut out and 

filled. No sandpaper shall be used on plastered surfaces.  Prior to painting, surfaces shall 
be tested with a moisture detecting device, such as Kaydel Plaster Tester, Type CP-48, as 
manufactured by Hard Moisture Gauges, Inc.  No sealer or paint shall be applied when the 
moisture content of the plaster exceeds 8 percent, as determined by the test.  Testing shall 
be done in the presence of the Engineer's representative, and in as many locations as 
directed.  Plaster shall be thoroughly dry-brushed before painting or sealing. 

 
H. All nonferrous metal surfaces to be painted shall be cleaned of all dirt, grease, oil and other 

foreign substances per SSPC SP 7. 
 
I. All galvanized surfaces to be painted shall be brush blasted per SSPC SP7. 
 
J. Before application of the first full field coat, abraded areas of all non-galvanized ferrous 

metal items having shop coats shall be touched up with paint of the type indicated on the 
Painting Schedule. 

 
K. All items of equipment such as motors, pumps, instrumentation panels, electrical 

switchgear, and similar items, that have been given shop coats, paint filler, enamel or other 
treatment customary with the manufacturer, shall have, after installation, all scratches and 
blemishes touch up prior to application of the first field coat.  Factory prefinished items  not 
to be field painted shall be touched up with matching paint to repair any areas damaged 
during installation. 

 
L. Concrete floors that are to receive epoxy coating shall be brush blasted or shot blasted. 
 
M. Hardware accessories, machine surfaces, plates, lighting fixtures, and similar items in 

place prior to cleaning and painting, and not intended to be painted, shall be removed 
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during painting operations and repositioned upon completion of each area or shall 
otherwise be protected. 

 
N. All PVC pipe to be painted shall be brush blasted per SSPC SP7 or shall be sanded to 

provide a uniform surface profile. 
 
3.02 APPLICATION: 
 

A. Paint shall be used and applied as recommended by the manufacturer without being 
extended or modified, and with particular attention to the correct preparation and condition 
of surfaces to be painted. 

 
B. Paint shall be applied only within the temperature range recommended by the 

manufacturer.  Painting of surfaces when they are exposed to the sun shall be avoided. 
 
C. Paint shall not be applied to wet or damp surfaces and shall not be applied in rain, snow, 

fog, or mist, or when the relative humidity exceeds 85 percent. 
 

D. No paint shall be applied when it is expected that the relative humidity will exceed 85 
percent or that the air temperature will drop below 40 °F within 18 hours after the application 
of paint.  Dew or moisture condensation should be anticipated and if such conditions are 
prevalent, painting shall be delayed until midmorning to be certain that the surfaces are 
dry.  Further, the days painting should be completed well in advance of the probable time 
of day when condensation will occur, in order to permit the film an appreciable drying time 
prior to the formation of moisture. 

 
E. All paint shall be applied under favorable conditions by skilled painters and shall be 

brushed out carefully to a smooth, even coating without run or sags.  Enamel shall be 
applied evenly and smoothly.  Each coat of paint shall be allowed to dry thoroughly, not 
only on the surface but throughout the thickness of the paint film before the next coat is 
applied.  Finish surfaces shall be uniform in finish and color, and free from flash spots and 
brush marks.  In all cases, the paint film produced shall be satisfactory in all respects to 
the Engineer. 

 
F. Exposed nails and other ferrous metal or surfaces to be painted with water-thinned paints 

shall be spot primed with aluminum paints. 
 
G. In order to provide contrast between successive coats, each coat shall be of such tint as 

will distinguish it from preceding coats. 
 
H. The Contractor shall not only protect his work at all times, but shall also protect all adjacent 

work and materials by the use of sufficient drop cloths during the progress of his work.  
Upon completion of the work, he shall clean up all paint, spots, oil, and stains from floors, 
glass, hardware, and similar finished items. 

 
I. Paint shall be applied so as to obtain coverage per gallon and the dry film thickness 

recommended by the manufacturer.  Dry film thickness readings shall be taken to insure 
that required thicknesses have been achieved.  The Contractor shall record in a manner 
satisfactory to the Engineer, the quantities of paint used for successive coats on the various 
parts of the work. 

 
J. Spraying with adequate apparatus may be substituted for brush application of those paints 

and in those locations for which spraying is suitable. 
 
K. If paints are thinned for spraying, the film thickness after application shall be the same as 

though the unthinned paint were applied by brush.  That is, the addition of a thinner shall 
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not be used as a means of extending the coverage of the paint, but the area covered shall 
be no greater than the area which would have been covered with the same quantity of 
unthinned paint. 

 
L. Blast cleaned metal surfaces shall be coated immediately after cleaning, before any rusting 

or other deterioration or contamination of the surface occurs.  Blast cleaned surfaces shall 
be coated not later than 8 hours after cleaning under ideal conditions or sooner if conditions 
are not ideal. 

 
3.03 PIPING COLOR CODE: 
 

A. The following colors shall be utilized to facilitate identification of piping.  Only insulation is 
to be painted on chemical feed lines. 

 
1. Water Lines: 

 
Finish Water    Blue 

 
B. In situations where two colors do not have sufficient contrast to easily differentiate between 

them, a 6-inch band of contrasting color shall be painted on one of the pipes at 
approximately 30-inch intervals. 

 
C. Piping which is not painted shall be color coded with bands placed at each change in 

direction and no more than 5 feet apart on straight runs. 
 

3.04 CLEANUP: 
 

A. The Contractor shall at all times keep the premises free from accumulation of waste 
material and rubbish caused by his employees or work.  At the completion of the painting, 
he shall remove all of his tools, scaffolding, surplus materials, and all of his rubbish from 
and about the buildings and shall leave his work "broom clean" unless more exactly 
specified. 

 
B. The Contractor shall upon completion, remove all paint where it has been spilled, splashed, 

or splattered on all surfaces, including floors, fixtures, equipment, furniture, glass, 
hardware, etc., leaving the work ready for inspection. 

 
 
 

END OF SECTION 
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SECTION 09905 
 

SURFACE PREPARATION AND SHOP PRIME PAINTING 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section covers the furnishing of all labor, materials, equipment and incidentals required 
for the surface preparation and application of shop primers on ferrous metals, excluding 
stainless steels, as specified herein. 

 
1.02 RELATED WORK: 
 

A. Field painting is included in Section 09900. 
 
1.03 SUBMITTALS:  
 

A. Shop drawings shall be submitted as specified in Section 01300. 
 

B. Submit to the Engineer for review, manufacturer's specifications and data on the proposed 
primers and detailed surface preparation, application procedures and dry mil thicknesses. 

 
C. Submit representative physical samples of the proposed primers, if required by the Engineer. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. Submerged surfaces - Shop primer for ferrous metals which will be submerged or which are 
subject to splash action or which are specified to be considered a submerged surface shall be 
spray applied one coat of Tnemec 66 Boston Gray Primer, dry film thickness 4.0 to 6.0 mils 
by Tnemec Co., or approved equal. 

 
B. Non-galvanized Miscellaneous Metals - spray apply one coat 90-97 Tnemec-Zinc by Tnemec 

Co., or approved equal. 
 

C. Other Non-Galvanized and Non-Submerged Surfaces including process equipment - Spray 
apply one coat of Tnemec 66 by Tnemec Co.; or approved equal. 

 
D. Non-Primer Surfaces - Gears, bearings surfaces, and other similar surfaces obviously not to 

be painted shall be given a heavy shop coat of grease or other suitable rust-resistant coating.  
This coating shall be maintained as necessary to prevent corrosion during all periods of 
storage and erection and shall be satisfactory to the Engineer up to the time of the final 
acceptance test. 

 
E. Compatibility of Coating Systems - Shop priming shall be performed with materials specified 

above.  However, shop painting shall be done with primers that are guaranteed by the 
manufacturer to be compatible with the corresponding finish coats specified in Section 09900. 
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PART 3 - EXECUTION 
 
3.01 SURFACE PREPARATION: 
 

A. Non-submerged service components scheduled for priming, as defined above, shall be sand 
blasted clean in accordance with SSPC-SP-6, Commercial Grade, immediately prior to 
priming. 

B. Submerged service components scheduled for priming, as defined above, shall be 
sandblasted clean in accordance with SSPC-SP-10, near White, immediately prior to priming. 

 
C. Surface shall be dry and free of dust, oil, grease and other foreign material before priming. 
 
D. Shop prime in accordance with approved manufacturer's recommendations. 
 

 
 

END OF SECTION 
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SECTION 13000 
 

WIRE OR STRAND WOUND, PRE-STRESSSED CONCRETE TANK 
 

 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 
 

A. Work Included 
 

1. This section specifies the design qualifications for the Tank Contractor and 
requirements for the construction of a tank with an AWWA D110 Type III wire or 
strand wound, pre-stressed, concrete circular core wall; including all site work, 
excavation, reinforcing, concrete work, appurtenances, disinfection, testing, and 
backfill directly related to the tank unless otherwise specified. 

 
2. In the event of discrepancy between this section of the Specifications and any 

other section of the Specifications, this section shall govern. 
 
3. The Tank Contractor shall furnish all labor, materials, tools, and equipment 

necessary to construct, disinfect and test the wire or strand wound, pre-stressed 
concrete tank and appurtenances as indicated on the drawings, and as specified. 

 
B. Related Work Described Elsewhere 
 

1. Section 02220, Demolition 
 
2. Section 02221, Earthwork 

 
3. Section 02576, Ductile Iron Pipe and Fittings 

 
4. Section 03100, Concrete Formwork 

 
5. Section 03200, Concrete Reinforcement 

 
6. Section 03300, Cast-In-Place Concrete 

 
7. Section 15060,  Process Pipe and Fittings 

 
C. Description of System 

 
1. The tank shall consist of a cast-in-place reinforced concrete floor, a wire or strand 

wound precast pre-stressed concrete wall with a continuous mechanically bonded 
steel diaphragm, and a precast or cast-in-place pre-stressed clear span concrete 
dome. 

 
2. The tank will also include a single inlet/outlet mixing system and four (4) sampling 

lines.  
 
1.02        QUALITY ASSURANCE 
 

A.        Qualifications and Experience 
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1. Singular Responsibility: It is the intent of this specification to require single party 
responsibility for the design and the construction of the tank.  The tank design and 
construction shall be performed by an established Tank Contractor of recognized 
ability, having at least ten years (10 of experience in the design and construction 
of tanks with an AWWA D110 Type III wire or strand wound pre-stressed concrete 
core wall as specified herein.  The design and construction of all aspects of the 
foundation, floor slab, wall, pre-stressing, shotcrete and dome roof of the wire or 
strand wound circular pre-stressed tank shall be performed by the Tank 
Contractor.  The Tank Contractor may subcontract labor for reinforcing steel 
installation and for concrete slab placement under the Tank Contractor’s direct 
supervision. 

 
2. All tank work shall be performed by a company that specializes in the design and 

construction of wire or strand wound pre-stressed concrete tanks using the method 
of circumferential pre-stress reinforcing and with proven capability of meeting all 
the requirements of these specifications.  No company is considered qualified 
unless it has designed and built in its own name or under one of its divisions at 
least twenty (20) AWWA D110 pre-stressed concrete tanks with a Type III core 
wall in the last ten years.  The company shall have in its own name or under one 
of its divisions, at least five tanks with an AWWA D110 Type III core wall that are 
located within seismic zone 2A or greater per AWWA D110-04 and have been in 
successful service for at least five years. Experience in the design and construction 
of tanks with a Type I, II or IV core wall is not acceptable.  

 
3. The Tank Contractor shall have in its employ a design professional engineer with 

a minimum of ten (10) years of experience, registered in the state the tank is to be 
constructed.  The design engineer shall have been the engineer of record for a 
minimum of ten tanks with an AWWA D110 Type III core wall.  The design engineer 
shall have designed a minimum of five tanks with an AWWA D110 Type III core 
wall in seismic zone 2A or greater per AWWA D110-04 in the past five years.   

 
4. The Tank Contractor shall have in its employ for this project a team consisting of 

a tank superintendent, project manager, certified shotcrete foreman, pre-
stressing foreman, and precast erection foreman, each of whom shall have 
constructed a minimum of three (3) tanks with an AWWA D110 Type III core wall 
and a capacity of 1.0 MG or greater.  

 
5. Experience in the design and construction of tanks with an AWWA D110 Type I, 

Type II or Type IV core wall, tanks having a fixed wall base, mild-steel reinforced 
tank core wall or tank core wall incorporating internal stressing systems is not 
acceptable. 

 
B.        Codes & Standards 

   
All Codes shall be considered the most current version of that code unless noted 
otherwise.  

 
1. ACI 301 Specifications for Structural Concrete  
 
2. ACI 305 Hot Weather Concreting 
 
3. ACI 306 Cold Weather Concreting 
 
4. ACI 309R Guide for Consolidation of Concrete 
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5. ACI 318 Building Code Requirements for Reinforced Concrete and Commentary 
 
6. ACI 350 Code Requirements for Environmental Engineering Concrete Structures 

and Commentary 
 
7. ACI 350.3 Seismic Design of Liquid Containing Concrete Structures and 

Commentary 
 
8. ACI 372R Design and Construction of Circular Wire- and Strand Wrapped 

Prestressed Concrete Structures 
 
9. ACI 506R Guide to Shotcrete 

 
10. ASTM A123/A123M Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
 
11. ASTM A185 Standard Specification for Steel Welded Wire Reinforcement, Plain, 

for Concrete 
 
12. ASTM A416 Standard Specification for Steel Strand, Uncoated Seven-Wire for 

Prestressed Concrete 
 

13. ASTM A421/A421M Standard Specification for Uncoated Stress-Relieved Steel 
Wire for Prestressed Concrete 

 
14. ASTM A475 Standard Specification for Zinc-Coated Steel Wire Strand 
 
15. ASTM A615/A615M Standard Specification for Deformed and Plain Carbon-Steel 

Bars for Concrete Reinforcement 
 
16. ASTM A653/A653M Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
 
17. ASTM A706/A706M Standard Specification for Low-Alloy Steel Deformed and 

Plain Bars for Concrete Reinforcement 
 
18. ASTM A821 Standard Specification for Steel Wire, Hard Drawn for Prestressing 

Concrete Tanks 
 
19. ASTM A1008/A1008M Standard Specification for Steel, Sheet, Cold-Rolled, 

Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with 
Improved Formability, Solution Hardened, and Bake Hardenable 

 
20. ASTM C31 Standard Practice for Making and Curing Concrete Test Specimens in 

the Field 
 
21. ASTM C33 Standard Specification for Concrete Aggregates 
 
22. ASTM C39 Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens 
 

23. ASTM C231  Test Method for Air Content of Freshly Mixed Concrete by the 
Pressure Method 
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24. ASTM C618, Type F Standard Specification for Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use in Concrete 

 
25. ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of 

Soil Using Standard Effort (12,400 Ft. – lbf/ft3) 600 KN-M/M3) 
 

26. ASTM C920 Specification for Elastomeric Joint Sealants 
 
27. ASTM D1056 Standard Specification for Flexible Cellular Materials – Sponge or 

Expanded Rubber 
 

28. ASTM C1116/C1116M Standard Specification for Fiber-Reinforced Concrete and 
Shotcrete 

 
29. ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place 

by the Sand-Cone Method 
 
30. ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (56,000 Ft. – lbf/ft3) 2700 KN-M/M3) 
 
31. ASTM D2000 Classification System for Rubber Products in Automotive 

Applications 
 
32. ASCE Standard 7 Minimum Design Loads for Buildings and Other Structures 
 
33. AWWA C652 Standard for Disinfection of Water-Storage Facilities 
 
34. AWWA D110 Wire and Strand Wound, Circular, Prestressed Concrete Water 

Tanks 
 
35. TID-7024, Dynamic Pressure on Fluid Containers of Nuclear Reactors and 

Earthquakes 
 
36. US Army Corps of Engineers Specification CRD-C-572, Specification for PVC 

Waterstop 
 

C. Design Criteria 
 

1. The pre-stressed concrete tank shall be designed and constructed in accordance 
with the provisions of AWWA D110 Standard for Wire or Strand Wound Circular 
Prestressed-Concrete Water Tanks, Type III core wall, ACI 350, ACI 350.3, ASCE 
7 and IBC. 
 

2. Horizontal pre-stressing shall be continuous.  Discontinuous pre-stressing tendons 
or strands will not be allowed. 
 

3. The Tank Contractor shall use the following loadings and requirements in the 
design calculation: 

 
a. Capacity:    2.5   million gallons. 
 
b. Dimensions:  73 ft. inside diameter x 81 ft. water depth. 
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c. Dead Load:  shall be the estimated weight of all permanent imposed loads. 
Unit weight of concrete 150 pounds per cubic foot; steel 490 pounds per 
cubic foot. 

 
d. Live Load:  shall be the weight of all the liquid when the reservoir is filled 

to overflowing.  Unit weight of liquid 62.4 pounds per cubic foot. 
 
e. Total Roof Live Load:  as required by ASCE 7, but not less than 20 psf. 

 
f. Roof Snow Load: as required by ASCE 7, but not less than 20 psf. 
 
g. Minimum Backfill Height:  2 ft. 

 
h. Backfill Pressure:  earth loads shall be determined by rational methods of 

soil mechanics.  Backfill pressure shall not be used to reduce the amount 
of required pre-stressing. 

 
i. Foundation Loads:  the tank foundation shall be proportioned so that soil 

pressure shall be less than the soil bearing capacity. The allowable soil 
bearing capacity is 6,000 psf (Refer to Geotechnical Report included in 
Appendix A).  

 
j. Seismic Criteria:   

 
i. Seismic Design Criteria: Seismic design shall be based on the 

applicable sections of AWWA D110-04, ACI 350.3, ASCE 7, TID 7024 
and the local jurisdictional building code.  The comparative value of 
80% as specified in ASCE 7, Section 15.4.1 paragraph 6 shall be used 
to determine the total base shear from ASCE 7.  Impulsive and 
convective forces, as well as, fluid spectral velocity shall be calculated 
utilizing each code and the maximum value of each component shall 
be used to calculate the total base shear. 

 
1. Seismic Zone:  2A 
2. IBC Site Class:  C 

 
ii. Sloshing Height:  The sloshing height shall be calculated using AWWA 

D110, but need not exceed the fluid displacement calculation when 
determined using ACI 350.3, TID 7024 or ASCE 7.  The effects of the 
“sloshing wave” shall be accounted for by increasing the freeboard 
between the normal operating surface and the underside of the roof, or 
a roof capable of resisting the uplift of such a wave designed. A 
minimum freeboard height of 11 inches above the design liquid level 
shall be utilized.  Any confined portion of the convective (sloshing) 
mass shall be calculated and applied as an additional impulsive mass. 

 
iii. Dynamic Effects of Backfill: Seismic design shall consider the additive 

effects of the dynamic backfill loading. 
iv. Base Restraint Cable Design: 

 
1. When allowable shear resistance of the bearing pad is less than the 

total base shear obtained from the maximum values of impulsive 
and convective components and the dynamic effects of backfill, 
base restraint cables shall be utilized. The allowable cable stress is 
0.75 fpu 
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2. For the total base shear obtained from the loading conditions of 

ASCE 7 that incorporate an overstrength factor (Omega Factor), the 
allowable bearing pad shear or seismic cable stress (if required by 
design) shall be increased by 20%.  The Omega factor shall be 
incorporated in accordance with ASCE 7 for all loading cases. 

 
k. Wind Loads:  shall be as required by ASCE 7 
 
l. Vent Capacity Requirements: 
 

i. Maximum Fill Rate:  3,000 gpm 
 

ii. Maximum Draw Down Rate:  3,500 gpm 
 

m. Overflow Design Capacity:  3,000 MGD 
 

4. The Tank Contractor shall design the composite concrete wall with steel 
diaphragm and closure steel slot plate in combination with vertical mild steel 
reinforcement based on the following design criteria and requirements: 

 
a. The pre-stressed tank wall shall be considered as a cylindrical shell with 

partial edge restraint. 
 
b. The pre-stressed tank wall shall be reinforced vertically by deformed steel 

reinforcing bars.  The steel diaphragm can be taken as effective vertical 
reinforcing. 

 
c. The pre-stressed tank wall shall be of precast construction.  The minimum 

core wall thickness shall be 4 inches.  The core wall is that area of the wall 
interior to all circumferential pre-stressing. Shotcrete or cast-in-place 
concrete core walls are not permitted. 

 
d. For wire wound tanks, a stress plate shall be required at all above grade 

locations where pre-stress wires are displaced 24 inches or greater.  The 
stress plate shall be designed to transfer stress across the opening. 

 
e. No reduction in ring compression or tension in the wall will be taken due to 

restraint at the bottom. 
 
f. The long-term pre-stressing losses caused by shrinkage, creep, and 

relaxation in the pre-stressed reinforcement of the tank walls shall not be 
assumed less than 25,000 psi.  

 
g. Lateral soil pressures shall not be considered in resisting seismically 

generated shear forces between the wall footing and the wall.  
 

5. Floor Slab 
 
a. The floor slab shall be designed as a membrane floor not less than 4 inches 

thick. Construction joints will only be allowed as shown on the shop drawings 
and as approved by the Engineer. Construction joints shall incorporate a 
horizontal 6 inch PVC waterstop.   
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b. Wall footings may be constructed above or below floor grade. If required, the 
floor shall have thickened regions to facilitate transitions from under slab 
concrete pipe encasements into the floor, appurtenance loadings and 
temporary bracing requirements. 

 
c. Minimum cross sectional area ratio of floor reinforcement to concrete shall 

be in accordance with the following paragraph: 
 

i. For tanks with diameters less than 100 feet, provide 0.5%. 
ii. For tanks with diameters 100 to 150 feet, provide 0.6%. 
iii. For tanks with diameters greater than 150 feet, provide 0.8%  
iv. For tanks with diameters larger than 100 feet, when shrinkage reducing 

admixtures are utilized, provide 0.5%. 
 

d. Poly-propylene or cellulose fibers may be used at the Tank Contractor’s 
discretion. 

 
6. The dome roof shall have a rise to span ratio within the range of 1:8 to 1:14.  The 

dome shall be fixed to the tank wall.  Columns or interior supports will not be allowed.  
Dome design shall be based on elastic spherical shell analysis. The dome roof shall 
be of precast or cast-in-place construction.  The precast dome shall have continuous 
reinforcement at circumferential slots and radial reinforcement throughout the precast 
dome panels and lapped within the circumferential slots.  The cast-in-place dome roof 
shall have continuous reinforcement in both the radial and circumferential direction. 
The dome thickness shall be no less than 4 inches. The minimum cross sectional 
area ratio of dome reinforcement to concrete shall be 0.25 % in both the 
circumferential and radial directions. In the dome edge region two layers of non-pre-
stressed reinforcing shall be provided in the meridional direction.   

 
7. Refer to the Geotechnical Report included in Appendix A for additional design and 

construction recommendations based on existing site conditions.  
 
1.03  SUBMITTALS 
 

A. Design Submittals 
 

1. Design calculations and drawings in quadruplicate, showing details and procedures 
of construction, shall be submitted to the Engineer for approval after execution of the 
Contract.  After approval by the Engineer, one set of the drawings and calculations 
will be returned to the Tank Contractor, and any changes found necessary by the 
Engineer shall be made by the Tank Contractor. 

 
2. Approval by the Engineer of the drawings and calculations submitted by the Tank 

Contractor will not in any way relieve the Tank Contractor of full responsibility for the 
accuracy and completeness of the drawings and calculations. 

 
3. Design calculations and drawings shall be stamped by a professional engineer 

experienced in the design of AWWA D110, Type III wire or strand wound pre-stressed 
concrete tanks and registered in the state the tank is to be constructed. 

 
B. Construction Submittals 

 
1. Design proportions for all concrete and shotcrete.  Concrete strengths of trial mixes. 
 
2. Admixtures to be used in the concrete or shotcrete and their purpose. 
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3. Reinforcing steel shop drawings showing fabrication and placement. 
 
4. Catalog cuts or shop drawings of all appurtenances, i.e. hatch, vent, ladders, 

waterstops. 
 
1.04 GUARANTEE 
 

A. The Tank Contractor shall guarantee the structure against defective materials or 
workmanship for a period of one year from the date of completion.  If any materials or 
workmanship prove to be defective within one year, they shall be replaced or repaired by 
the Tank Contractor at the Tank Contractor’s expense. 

 
PART 2 – MATERIAL 
 
2.01 CONCRETE 
 

A. Concrete shall conform to ACI 301. 
 

B. Cement shall be Portland cement Type I or Type II. 
 

C. Admixtures, other than air-entraining, superplasticizers, shrinkage reducing and water 
reducing admixtures will not be permitted unless approved by the Engineer. 

 
D. Concrete for tank wall and dome construction shall have a minimum compressive strength 

of 4,000 psi at twenty-eight days and a maximum water to cementitious ratio of 0.42.  All 
precast wall and dome concrete shall be air-entrained.  

 
E. Concrete for the tank floor, footings, pipe encasement, and all other work shall have a 

minimum compressive strength of 4,000 psi at twenty-eight days, shall not be air-entrained 
and have a maximum water to cementitious ratio of 0.42.  The coarse and fine aggregate 
shall meet the requirements of ASTM C33.  Coarse aggregate shall be No. 467 with 100% 
passing the 1½ inch sieve.  Superplasticizers, water-reducing, and shrinkage reducing (if 
applicable) admixtures shall be incorporated into the floor concrete. If fibers are used, they 
shall be virgin poly-propylene or cellulose fibers, Microfiber by Grace, Fibermesh 150 by 
Propex, UltraFiber 500 by Buckeye, or equal.  Fiber lengths shall be a maximum of ¾ 
inches.  The amount of fibers added to the concrete mix shall conform to the Manufacturer’s 
recommendations. 

 
F. Proportioning for concrete shall be in accordance with ACI 301. 

 
G. All concrete shall have a maximum water soluble chloride ion concentration of 0.06% by 

weight of cementitious material. 
 
2.02 SHOTCRETE 
 

A. Shotcrete shall conform to ACI Standard 506, except as modified herein. 
 

B. The wet mix process shall be employed for shotcreting. 
 

C. Shotcrete used for covering prestressed wire or strand shall consist of not more than three 
parts sand to one part Portland cement by weight.  Additional coats of shotcrete shall 
consist of not more than four parts sand to one part Portland cement by weight.  
Polypropylene fibers shall be included in the shotcrete used for the finish cover coat.  Fibers 
shall be Fibercast 500 by Propex, Fibermesh or equal.  Fibers shall be virgin polypropylene 
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and comply with ASTM C-1116 performance level I. Fiber length shall be ¼ inch.  The 
amount of the fibers added to the shotcrete used for the finish cover coat shall conform to 
the Manufacturer’s recommendations.  Fly ash may be incorporated into the finish cover 
coat.  Fly ash shall conform to ASTM C618, Type F.  Shotcrete shall have a minimum 
strength of 4,500 psi at twenty-eight days and have a maximum water to cementitious ratio 
of 0.42. 

 
D. Rebound material shall not be reused in any form for shotcrete. 
 
E. If used by the Tank Contractor, the total volumetric air content of the shotcrete before 

placement shall not exceed 7% (±1%) as determined by ASTM C-173 or ASTM C-231. 
 

F. Fine Aggregates: 
 

1. The fineness modulus shall be between 2.7 and 3.0. A well-graded coarse sand 
shall be used for all shotcrete applications. 
 

2. The gradation for the fine aggregates shall adhere to the “Grading No. 1” 
requirements listed in “Table 1.1 – Grading Limits for Combined Aggregates” of 
ACI 506. 

 
G. All shotcrete shall have a maximum water soluble chloride ion concentration of 0.06% by 

weight of cementitious material. 
 
2.03 MORTAR FILL AND NON-SHRINK GROUT 
 

A. Mortar fill and non-shrink grout shall have a minimum compressive strength of 4,000 psi at 
twenty-eight days, have a maximum water to cementitious ratio of 0.42 and meet all 
requirements for concrete contained in this specification. 
 

B. Portland cement grout will not be accepted. 
 
2.04 REINFORCING STEEL 
 

A. Reinforcing steel shall be new billet steel Grade 60, as shown on the Drawings, meeting 
the requirements of ASTM A615.  Welded wire fabric and weldable reinforcing steel shall 
conform to ASTM A185 and ASTM A706, respectively. 

 
B. Reinforcing steel shall be accurately fabricated and shall be free from loose rust, scale, 

and contaminants, which reduce bond. 
 

C. Reinforcing steel shall be accurately positioned on supports, spacers, hangers, or other 
reinforcements and shall be secured in place with wire ties or suitable clips.  Rebar chair 
supports may be either steel with plastic tips, turned up legs or plastic. 

 
D. Continuous reinforcing is required through floor and cast in place dome construction joints, 

where applicable. 
  
2.05 BASE RESTRAINT CABLES 
 

A. Where required by design, the tank designer shall use base restraint cables to resist 
earthquake and/or wind loads. Base restraint cables shall be hot-dipped galvanized seven-
wire strand and shall be manufactured in accordance with ASTM A416 prior to galvanizing, 
and ASTM A475 after galvanizing. Only seven-wire strand will be allowed. 
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B. Hot-dipped galvanized seven-wire strand shall have a nominal strand diameter of 0.375 in, 
0.50 in or 0.60 in.  0.375 inch diameter strand shall have an MUS after galvanization of 
21.36 kips and a min. yield at 1% extension of 15.60 ksi.  0.50 inch diameter strand shall 
have an MUS after galvanization of 38.25 kips and a min. yield at 1% extension of 28.00 
ksi.  0.60 inch diameter strand shall have an MUS after galvanization of 54.20 kips and a 
min. yield at 1% extension of 40.70 ksi.  All strands shall have a minimum of weight of Zinc 
Coating of 0.85 oz/sq-ft.  
 

C. Neoprene sleeves for base restraint cables shall be closed-cell conforming to ASTM 
D1056, Type 2, Class A, and Grade 3.  The sleeves shall have a compression deflection 
limited to 25% at 9 to 13 psi, hardness of 60 to 80 durometer, a minimum tensile strength 
of 175 psi, a minimum elongation of 180%, and a maximum compressive set of 35%. 
 

2.06 STEEL DIAPHRAGM 
 

A. The steel diaphragm shall conform to ASTM A1008 and shall be a minimum thickness of 
0.017 inches.  It shall be vertically ribbed with reentrant angles.  The back of the channels 
shall be wider than the front, providing a mechanical keyway anchorage with the concrete 
and shotcrete encasement.  

 
B. The steel diaphragm shall extend to within 1 inch of the full height of the wall panel with no 

horizontal joints.  Vertical joints within a wall panel shall be roll seamed or otherwise 
fastened in a fashion that results in a firm mechanical lock.  Joints between wall panels 
that are not roll seamed shall be edge sealed with polysulfide or polyurethane sealant. 

 
C. No punctures will be permitted in the diaphragm except those required for pipe sleeves, 

temporary construction openings, or special appurtenances.  The Engineer shall approve 
details of the openings.  All openings shall be completely edge sealed with polysulfide or 
polyurethane sealant. 

 
D. Diaphragm steel may be considered as contributing to the vertical reinforcement of the 

wall. 
 
E. Steel closure plates shall be used at wall slots between precast wall panels on the exterior 

face to create a continuous steel diaphragm. 
 
2.07 CIRCUMFERENTIAL PRE-STRESSING STEEL 
 

A. Steel for pre-stressing shall either be cold drawn, high carbon wire or galvanized seven 
wire strand. 
 

B. The wire shall meet the requirements of ASTM A821 and have a minimum ultimate tensile 
strength of 210,000 psi. 

 
C. Galvanized strand shall meet the requirements of ASTM A416 prior to galvanizing with zinc 

coating for galvanizing meeting the requirements of ASTM A641/641M or ASTM A475. 
Each wire shall be individually hot-dipped galvanized before being stranded. The minimum 
weight of zinc coating per unit area of uncoated wire surface area shall be no less than 
0.85 ounces per square foot.  

 
D. Splices for horizontal pre-stressed reinforcement shall be ferrous material compatible with 

the reinforcement and shall develop the full strength of the wire or strand.  Wire or strand 
splice and anchorage accessories shall not nick or otherwise damage the pre-stressing. 
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2.08 ELASTOMERIC MATERIALS 
 

A. A 9 inch minimum waterstop with centerbulb shall be polyvinyl chloride meeting the 
requirements of the Corps of Engineers Specification CRD-C 572.  Splices shall be made 
in accordance with the Manufacturer’s recommendations subject to the approval of the 
Engineer.  Waterstop shall be manufactured by Greenstreak Plastic Products Company, 
Inc., or equal. 

 
B. Bearing pads shall be natural rubber or neoprene. 

 
1. Natural rubber bearing pads shall contain only virgin natural polyisoprene as the 

raw polymer and the physical properties shall comply with ASTM D2000 Line Call-
Out M 4 AA 414 A1 3. 

 
2. Neoprene bearing pads shall have a hardness of 40 to 50 durometer, a minimum 

tensile strength of 1,500 psi, a minimum elongation of 500%, and a maximum 
compressive set of 50%.  Pads shall meet the requirements of ASTM D2000 Line 
Call-Out M 2 BC 410 A1 4 B14 or M 2 BC 414 A14 C12 F17 for 40 durometer 
material. 

 
C. Sponge filler shall be closed-cell neoprene or rubber conforming to ASTM D1056, Type 2, 

Class A, and Grade 1 or 3.  Compression deflection limited to 25% at 2 to 5 psi. 
 

D. Polysulfide or polyurethane sealant will be a two or three component elastomeric 
compound meeting the requirements of ASTM C920.  Sealants shall have permanent 
characteristics of bond to metal surfaces, flexibility, and resistance to extrusion due to 
hydrostatic pressure.  Air cured sealants shall not be used. 

 
2.09 EXTERIOR  COATINGS  

 
A. A decorative coating shall be applied to the exterior dome surface using one coat of a 

cementitious based damp-proofing product such as “Tamoseal” or equal, and one coat of 
a non-cementitious, high build, 100% acrylic resin polymer such as “Tammscoat Smooth” 
textured protective coating, “Tnemec Envirocrete 156” or equal.  A decorative coating shall 
be applied to the above grade exterior wall surfaces using two coats of a non-cementitious, 
high build, 100% acrylic resin polymer such as “Tammscoat Smooth” textured protective 
coating, “Tnemec Envirocrete 156” or equal. 

 
2.10 APPURTENANCES 
 

A. The Tank Contractor shall provide and install all appurtenances as shown on the drawings. 
Appurtenances shall include the following: 
 
1. Inlet-Outlet Piping. 
 
2. Overflow Piping and Weir. 
 
3. Roof Hatches: Two 42 inch square aluminum hatches with lockable, hinged cover 

and curb frame. The hatches shall have a lift handle, padlock tab, padlock and a 
cover hold open mechanism. All hardware shall be aluminum or stainless steel. 
Locate hatch as shown on drawings. 

 
4. Roof Ventilator: Aluminum, with fiberglass insect 20 x 20 screen, minimum 

diameter 2 feet. 
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5. Interior Ladder: The ladder shall extend from the floor to one of the hatches.  The 
ladder shall be made out of 6061-T6 Aluminum and have an OSHA-approved 
Stainless Steel fall prevention device consisting of a sliding, locking mechanism 
and safety belt.  Location as shown on the drawings. 

 
5. Exterior Ladder:  The ladder shall extend from 10 feet above the final grade to the 

tank roof.  The ladder shall be made out of 6061-T6 Aluminum and have an OSHA-
approved Stainless Steel fall prevention device consisting of a sliding, locking 
mechanism and safety belt.  Location as shown on the drawings. 

 
6. Access Manway:  A circular 25 inch diameter Type 304 stainless steel wall 

manway with a hinged cover.  A Type 304 stainless steel grab bar and an 
aluminum ladder shall be installed at the manway location.  Locate access manway 
as shown on drawings. 

 
7. Floor Sump: If shown on drawings, a minimum of one 2 feet square x 6 inch deep 

sump shall be provided in the tank floor. The sump may be at a drain pipe, outlet 
pipe or separate from the floor piping. Location of the sump as shown on the 
drawings. 

 
2.11  INTERNAL TANK MIXING SYSTEM 

 
A. An internal tank mixing system shall be furnished and installed to provide mixing and 

circulation of the water within the tank. The system shall operate on the differential 
pressure within the tank with no external energy source required. The system shall 
consist of a ductile iron flanged pipe manifold connected directly to the inlet/outlet piping 
with inlet and outlet rubber check valves properly located to achieve the required mixing 
as recommended by the mixing system manufacturer.  The tank mixing system shall be 
constructed and supported as shown on the drawings.   

 
1.  The flange drilling shall conform to ANSI B16.1 Class 125/ANSI B16.5, Class 150 

standards.  The valve shall be furnished with stainless steel back-up rings for 
installation. 

 
2. Manufacturer must have available flow test data from an accredited hydraulics 

laboratory to confirm pressure drop data. Company name, plant location, valve 
size and serial number shall be bonded to the check valve. Valves shall be 
manufactured in the USA. 

 
  3.  Furnish and install electrical isolation kit on outlet check valve. 

 
B. The system shall be capable of withdrawing water at a maximum rate of 3,500 gallons per 

minute (gpm) and to handle an inflow of water at a maximum rate of 3,000 gpm.    
 
C. The tank mixing system shall be the Tideflex Mixing System as manufactured by Red Valve 

Company, Inc., Pittsburgh, PA.; or approved equal.  The outlet valves shall be Tideflex 
Series 37 and the inlet valves shall be Tideflex Series 35.  Alternative mixing systems 
meeting the intent and requirements specified herein shall be accepted.   

 
D. The cement lined ductile iron flanged piping shall be supported within the tank without 

introducing additional stress and strain to the tank structure during operation. The piping 
shall be secured such that movement during tank “filling” and “draining” conditions is 
minimized. 
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2.12 CLIMB PREVENTION SYSTEM: 
 

A. The tank shell access ladder shall be provided with a climb prevention system.  The system 
shall be mounted on the bottom of the access ladder at a minimum of 10 feet above the 
ground, and shall open left on a full length piano hinge. 

 
B. The climb prevention system shall consist of an aluminum shield approximately 8 feet high 

by 3 feet wide and constructed of 1/8-inch thick aluminum.  The shield shall have angled 
sides to fully enclose the access ladder to prevent reaching around or over it.   

 
C. The aluminum shield shall have a vandalproof locking mechanism and shall attach directly 

to the access ladder.  All supporting hardware shall be hot-dipped galvanized, heavy gauge 
steel.  

 
D. The climb prevention system shall be the Ladder Gate as manufactured by R.B. Industries, 

Greensboro, NC; or approved equal. 
 

 
PART 3 – CONSTRUCTION 
 
3.01 SAFETY 
 

A. Every precaution shall be taken to keep personnel and visitors outside the pre-stressing 
area. 

 
B. At no time shall anyone stand in the line of stressed wire or strand. 
 
C. No personnel is allowed outside of the tank, other than the pre-stressing crew, within 100 

feet from the wrapping operation. Additional precautions shall be taken by Tank 
Contractor should specified clearance not be available. 

 
D. Where access to the site by unauthorized persons is outside the Tank Contractor’s 

control, while pre-stressing work is in progress, Tank Contractor shall erect protective 
fencing. 

 
E. Tank Contractor to conform and enforce all Local and Federal OSHA safety rules and 

regulations.   
 
3.02 CLEARING, GRUBBING, AND STRIPPING 

 
A. All trees, shrubs, brush, stumps, roots, and other unsuitable material shall be removed to 

a minimum distance of 12 feet outside the edge of the tank foundation, plus additional 
areas necessary for the tank construction.  The limits of clearing shall be as shown on the 
drawings and/or as approved by the Engineer. 
 

B. No burning will be allowed unless approved by the Engineer and local authorities.  All trees 
and vegetation shall be disposed of off-site, unless approved otherwise by the Engineer. 
 

C. All topsoil shall be stripped from the proposed construction work area and stockpiled on 
site. 

 
3.03 EXCAVATION AND BACKFILL 
 

A. The Tank Contractor shall excavate to such depths and widths to provide adequate room 
for tank construction.  A minimum working area of 10 feet beyond the circumference of the 
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tank foundation at an elevation 6 inches below the top of the tank foundation shall be 
provided.  Excavated material may be used as suitable backfill material and stockpiled on 
site as required. 
 

B. The excavation shall be dewatered as required during construction. The dewatering 
method used shall prevent disturbance of the tank foundation soils. 
 

C. The Tank Contractor shall excavate rock, if encountered, to the lines and grades indicated 
on the drawings, or as directed by the Engineer.  Rock excavation shall be measured 
separately and paid for by the unit price item for rock excavation indicated in the bid.  The 
pay limit for rock in the area of the tank shall be carried out to ten feet beyond the 
circumference of the tank foundation and at an elevation of 12 inches below the tank 
foundation. 

 
D. In the event the subgrade material is disturbed or over excavated by the Tank Contractor 

during excavation, it shall be removed and replaced with compacted select fill, at the Tank 
Contractor’s expense. 

 
E. If, in the opinion of the Engineer, the subgrade is unsuitable for the foundation, the Engineer 

shall direct that it be removed by the Tank Contractor and replaced with compacted select 
fill.  Unsuitable material and compacted select fill shall be measured separately and paid 
for by the unit price indicated in the bid. 

 
F. After excavation is complete, the bottom of the excavation shall be proof rolled and leveled 

as directed by the Engineer before the compacted select fill is placed.  The Engineer shall 
inspect the subgrade for conformance with the original geotechnical report and its suitability 
for the tank foundation.  Before any select fill is to be placed against rock surfaces, the rock 
shall be relatively free of all vegetation, dirt, clay, boulders, scale, excessively cracked rock, 
loose fragments, ice, snow, and other objectionable substances.  All free water left on the 
surface of the rock shall be removed. 

 
G. A leveling base material consisting of a minimum 6 inch thick layer of compacted select fill 

shall be placed beneath the entire tank foundation.  A non-woven geotextile fabric such as 
Mirafi 1100N, Propex 4545, or equal, shall be placed between the subgrade and leveling 
base material as shown on the drawings or directed by the tank builder.  Select fill shall 
consist of a clean, well graded angular or subangular material having not more than 8% by 
weight passing the No. 200 sieve.  The maximum size stone shall be 1½ inch.  Select fill 
shall be placed in layers not exceeding 12 inches and compacted to a minimum density 
equal to 95% of the maximum laboratory density in accordance with ASTM D1557.  Field 
testing for density achieved shall be in accordance with ASTM D1556 or D2922.  If directed 
by the tank builder, a uniformly graded ¾ inch minus crushed stone shall be used as the 
leveling base material.  The crushed stone shall be ¾ inch sieve size with 100% passing 
the 1 inch.  If uniformly graded crushed stone is used for the leveling base material, 
compaction performance criteria shall be used to gauge the degree of compaction.  
Crushed stone shall be placed in layers not exceeding 9 inches and compacted with at 
least two passes in each direction with vibratory roller compaction equipment.  Compaction 
shall be inspected and verification of compaction effort shall be documented by an 
approved testing laboratory. 

 
H. The surface elevation of the leveling base shall be fine graded to a tolerance of plus zero 

inches to minus ½ inch over the entire foundation areas.  Fine grading tolerances for floor 
pipe encasements shall be plus zero inches to minus 6 inches. 

 



Mohegan Park Tank Replacement         
Norwich Public Utilities                                               September 2016 

 

 
WIRE OR STRAND WOUND, PRE-STRESSSED CONCRETE TANK 

13000 - 15 

 

I. The tank shall be backfilled and rough graded to the contours shown on the drawings.  
Unless other material is specified by the Engineer, materials used for backfilling shall be 
suitable on site material. 

 
J. Frozen material shall not be used for backfill nor shall fill material be placed on snow, ice, 

or frozen material.  Rock or concrete spoils (greater than 6 inches) shall not be used in 
backfill within 2 feet of the tank wall. 

 
K. Crushed stone material shall consist of clean, hard, durable, crushed particles or fragments 

of stone or ledge rock of uniform quality reasonably free of thin or elongated pieces. The 
materials shall be free from ice, snow, rubbish, sods, roots, and other deleterious or organic 
materials and shall conform to the following gradation requirements meeting ASTM C 33 
stone size No. 67. 
 

 

SIEVE SIZE 

PERCENT PASSING 

BY WEIGHT 

1 inch 100% 

3/4 inch 90% - 100% 

3/8 inch 20% - 55% 

No. 4 0% - 10% 

No. 8 0% - 5% 
 

L. Compacted granular fill should consist of sandy gravel or gravelly sand free of ice, snow, 
rubbish, sods, roots and other deleterious or organic materials and should be well graded 
within the following limits.  

 

SIEVE SIZE 

PERCENT FINER 

BY WEIGHT 

1.5 inch 100% 

No. 4 30% - 90% 

No. 40 10% - 50% 

No. 200 0% - 8% 
 
3.04 FLOOR 
 

A. The floor and wall footings shall be constructed to the dimensions shown on the Approved 
Shop Drawings. 

 
B. Prior to placement of the floor reinforcing, a 6 mil polyethylene moisture barrier shall be 

placed over the leveling base material.  Joints in the polyethylene shall be overlapped a 
minimum of 6 inches. 

 
C. Prior to placement of the floor concrete, all piping that penetrates the floor shall be set and 

encased in concrete. 
 

D. The vertical waterstop shall be placed and supported so that the bottom of the center bulb 
is at the elevation of the top of the footing.  The waterstop shall be supported without 
puncturing any portion of the waterstop other than pre-manufactured holes, grommets or 
hog rings for tying at 12 inches o.c.  The waterstop shall be spliced using a thermostatically 
controlled sealing iron and each splice shall be successfully spark tested prior to 
encasement in concrete. 
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E. Floors over 20,000 sq. ft. in surface area, at the option of the Tank Contractor, may have 
one or more construction joints.  Such construction joints shall be approved by the Engineer 
prior to placement and shall include a continuous waterstop and reinforcement through the 
joint. 

 
F. The floor shall be cured by applying one coat of curing compound, curing blankets and/or 

flooding with water, and shall remain saturated for a minimum of seven days.   
 

3.05 PRECAST WALL PANEL CONSTRUCTION AND ERECTION 
 

A. The precast wall panel shall be constructed with a continuous waterproof steel diaphragm 
embedded in the exterior of the precast panel.  Horizontal joints in the diaphragm will not 
be allowed. 

 
B. No holes for form ties, nails, or other punctures will be permitted in the wall. 

 
C. Temporary wall openings may be provided for access and removal of construction 

materials from the tank interior subject to the approval of the Engineer. 
 

D. Wall beds shall be constructed to provide finished panels with the proper curvature of the 
tank. 

 
E. Polyethylene sheeting shall be placed between successive pours to provide a high 

moisture environment and a long slow cure for the concrete. 
 

F. The erecting crane and lifting equipment shall be capable of lifting and placing the precast 
panels to their proper location without causing damage to the panel. 

 
G. The precast panels shall be erected to the correct vertical and circumferential alignment.  

The edges of adjoining panels shall not vary inwardly or outwardly by more than 3/8 inch 
and shall be placed to the tank radius within + 3/8 inch. 

 
H. Joints between precast wall panels shall be bridged with a 10 gauge steel plate edge 

sealed with polysulfide or polyurethane and filled with mortar as shown on the drawings.  
No through-wall ties will be permitted. 

 
3.06 PRECAST DOME PANEL CONSTRUCTION AND ERECTION 
 

A. Dome panel casting beds shall be constructed to provide finished dome panels with the 
proper dome curvature. 

B. Polyethylene sheeting shall be placed between successive pours to provide a high 
moisture environment and a long slow cure for the concrete. 

C. The erecting crane and lifting equipment shall be capable of lifting and placing the precast 
dome panels to their proper location without causing damage to the dome panel. 

D. The precast dome panels shall be erected to the correct radial and circumferential 
alignment as indicated in the Approved Shop Drawings. Adjacent dome panel offsets shall 
be constructed to a tolerance of +/- 3/8 inch. 

3.07 CAST-IN-PLACE DOME CONSTRUCTION 
 

A. The dome shall be constructed to the dimensions and curvature provided on the Approved 
Shop Drawings. 
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B. Dome roof decking shall not vary from level, or the curvature shown, more than ¼ inch in 
10 feet or ½ inch maximum in 20 feet or more. 

C. The dome shall be constructed to the thickness shown on the Approved Shop Drawings.  
Screed rails shall be provided to insure proper curvature and reinforcing cover. 

D. A curing compound which is compatible with the decorative coating systems shall be 
applied to the dome in accordance with the Manufacturer’s recommendations.  Water 
curing may be used in conjunction with the curing compound. 

3.08  CONCRETE 
 

A. All concrete shall be conveyed, placed, finished, and cured as required by pertinent ACI 
standards. 

 
B. Weather Limitations 

 
1. Unless specifically authorized in writing by the Engineer, concrete shall not be 

placed without special protection during cold weather when the ambient 
temperature is below 35 degrees Fahrenheit and when the concrete is likely to be 
subjected to freezing temperatures before initial set has occurred and the concrete 
strength has reached 500 psi.  Concrete shall be protected in accordance with ACI 
306.  The temperature of the concrete shall be maintained in accordance with the 
requirements of ACI 301 and ACI 306.  All methods and equipment for heating and 
for protecting concrete in place shall be subject to the approval of the Engineer. 

 
2. During hot weather, concreting shall be in accordance with the requirements of 

ACI 305. 
 

3. Placement of concrete during periods of low humidity (below 50%) shall be avoided 
when feasible and economically possible, particularly when large surface areas 
are to be finished.  In any event, surfaces exposed to drying wind shall be covered 
with polyethylene sheets immediately after finishing, or flooded with water, or shall 
be water cured continuously from the time the concrete has taken initial set.  Curing 
compounds may be used in conjunction with water curing, provided they are 
compatible with coatings that may later be applied, or they are degradable. 

 
C. Finishes 

 
 1. The tank shall be given the following finishes: 

 
a. The floor slab shall receive a bull float finish or Fresno finish. The top of 

the wall footing, exterior to the waterstop, shall receive a steel trowel or 
magnesium trowel finish. 

 
b. The interior of the precast wall panels shall receive a light broom finish. 
 
c. The exterior of the dome shall receive a light broom finish.  The interior 

of the dome shall receive a form finish.   
 
d. Exterior shotcrete shall receive a natural gun / nozzle finish. 

 
D. Curing 
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1. Concrete shall be cured using water methods, sealing materials, or curing 
compounds.  Curing compounds shall not be used on surfaces to which decorative 
coatings, mortar, or shotcrete is to be applied.  Curing compounds used within the 
tank shall be suitable for use with potable water. 

 
E. Testing 

 
1. For concrete placed in precast panels or wall slots, a set of three cylinders shall 

be made for each truck load of concrete placed.  For concrete placed in the floor, 
dome ring, or dome slots, two sets of five cylinders for the first 50 cubic yards, and 
one set of five cylinders for every 100 cubic yards thereafter placed in the same 
day.  Two cylinders shall be tested at seven days, two at twenty-eight days, and 
one held as a spare. 

 
2. Slump, air content and temperature testing shall be performed on each truck where 

cylinders are taken. 
3. All concrete testing shall be in accordance with ASTM C31 and C39, at the 

expense of the Tank Contractor, and shall be conducted by an independent testing 
agency approved by the Engineer. 

 
3.09 SHOTCRETING 
 

A. Weather Limitations 
 

1. Shotcrete shall not be placed in freezing weather without provisions for protection 
against freezing.  Shotcrete placement can start without special protection when 
the temperature is 35 degrees Fahrenheit and rising, and shall be suspended 
when the temperature is 40 degrees Fahrenheit and falling.  The surface to which 
the shotcrete is applied shall be free from frost.  Cold weather shotcreting shall 
be in accordance with ACI 506, ACI 301 and ACI 306. 

 
2. Hot weather shotcreting shall be in accordance with the requirements of ACI 506, 

ACI 301 and ACI 305. 
 

B. Coating of Steel Diaphragm 
 

1. The steel diaphragm shall be covered with a layer of shotcrete at least ½ inch thick 
prior to pre-stressing. 

 
2. Total minimum coating over the steel diaphragm shall be 1½ inches including 

diaphragm cover, wire or strand cover, and finish cover coat. 
 

C. Coating Over Pre-stressing Wire or Strand 
 

1. Each prestress wire or strand shall be individually encased in shotcrete. Shotcrete 
thickness shall be sufficient to provide a clear cover over the wire and strand of at 
least ¼ inch and 3/8 inch, respectively. 

 
2. Finish cover coat shotcrete shall be applied as soon as practical after the last 

application of wire or strand coat. 
 
3. The minimum final shotcrete cover over the outermost pre-stressing wire or strand 

layer shall be 1 inch. 
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D. Placement of Shotcrete 
 

1. Shotcrete shall be applied by an ACI 506 certified nozzleman. 
 

2. Manually applied shotcrete shall be applied with the nozzle held at a small upward 
angle not exceeding five degrees and constantly moving during application in a 
smooth motion with the nozzle pointing in a radial direction toward the center of 
the tank.  The nozzle distance from the pre-stressing shall be such that shotcrete 
does not build up or cover the front face of the wire or strand until the spaces 
behind and between the pre-stressing elements are filled. 

 
3. Unless applied by an automated shotcrete process, total cover coat thickness shall 

be controlled by shooting guide wires.  Vertical wires shall be installed under 
tension and spaced no more than two feet apart to establish uniform and correct 
coating thickness.  Monofilament line (100 lb. test) or 18 or 20 gauge high tensile 
strength steel wire shall be used.  Guide wires shall be removed after placement 
of the cover coat. 

4. Shotcrete applied by an automated shotcrete process shall be applied using the 
wet mix only. Nozzles shall be kept mounted on power driven machinery enabling 
the nozzle to travel parallel to the surface to be sprayed at a uniform linear or bi-
directional speed. The nozzle shall be kept at a uniform constant distance from the 
surface, always insuring a right angle spray of the material to the surface. The high 
velocity impact shall be developed pneumatically by injecting compressed air at 
the nozzle. 

 
E. Curing 

 
1. Shotcrete shall be cured using water curing methods, sealing materials or curing 

compounds at the option of the Tank Contractor. Curing compounds shall not be 
used on surfaces to which decorative coatings, mortar or shotcrete is to be 
applied. Curing compounds used within the tank wall shall be suitable for use 
with potable water. Intermediate layers of shotcrete shall be kept damp by water 
curing or other means no sooner than twelve hours after the shotcrete has been 
applied. 

 
2. Water curing is not required should additional shotcrete be applied on the entire 

wall surface within the following twelve hours. 
 

3. Indiscriminate use of continuous water cure for intermediate layers shall be 
avoided. 

 
4. Complete shotcrete surfaces, which do not receive any additional coatings, may 

be water cured for a period of at least seven days by encapsulating the shotcrete 
inside of plastic sheeting. 

 
F. Testing 

 
1. Testing of shotcrete shall be in accordance with ACI 506, except as specified 

herein.  One test panel shall be made for each of the following operations: core 
wall, wire or strand cover, and cover coat.  Test panels shall be made from the 
shotcrete as it is being placed, and shall, as nearly as possible, represent the 
material being applied.  The method of making a test sample shall be as follows: 
A frame of wire fabric (1 foot square, 3 inches in depth) shall be secured to a 
plywood panel and hung or placed in the location where shotcrete is being placed.  
This form shall be filled in layers simultaneously with the nearby application.  After 
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twenty-four hours, the fabric and plywood backup shall be removed and the sample 
slab placed in a safe location at the site. 

 
2. The sample slab shall be moist cured in a manner identical with the regular surface 

application.  The sample slab shall be sent to the testing laboratory.  Nine 3 inch 
cubes shall be cut from the sample slab and subjected to compression tests in 
accordance with current ASTM Standards.  Three cubes shall be tested at the age 
of seven days, three shall be tested at the age of twenty-eight days, and three shall 
be retained as spares.  Testing shall be by an independent testing laboratory, 
approved by the Engineer and at the Tank Contractor’s expense. 

 
3. At the Tank Contractor’s option testing of shotcrete applied with an automated 

process shall be in accordance with ACI 301 and conform to Section 3.07.E 
“Concrete Testing” of these specifications in lieu of that indicated in Section 
3.09.F.1. 

 
3.10 CIRCUMFERENTIAL PRESTRESSING 
 

A. Pre-stressing shall be performed utilizing continuous wire or strand.  Pre-stressing 
wire/strand will be placed on the wall with a machine capable of consistently producing a 
stress in the wire/strand within a range of minus 7% to plus 7% of the stress required by 
the design.  No circumferential movement of the pre-stressing along the tank wall will be 
permitted during or after stressing.  Stressing may be accomplished by drawing the wire 
through a die or by another process that results in uninterrupted elongation, thus assuring 
uniform stress throughout its length and over the periphery of the tank. 

 
B. Each coil of pre-stressing shall be temporarily anchored at sufficient intervals to minimize 

the loss of pre-stress in case a wire/strand breaks during wrapping. 
 

C. Minimum clear space between pre-stressing wires is 5/16 inch or 1.5 wire diameters, 
whichever is greater.  Minimum clear distance between pre-stressing strands is 3/8 inch or 
1.5 strand diameters, whichever is greater. Any wires or strands not meeting the spacing 
requirements shall be respaced.  Pre-stressing shall be placed no closer than 2 inches 
from the top of the wall, edges of openings, or inserts, nor closer than 3 inches from the 
base of walls or floors where radial movement may occur. 

 
D. The band of pre-stressing normally required over the height of an opening shall be 

displaced into circumferential bands immediately above and below the opening to maintain 
the required pre-stressing force.  Bundling of the pre-stressing steel shall be prohibited. 

 
E. For wire wound tanks, a stress plate shall be used at all permanent wall penetrations above 

grade that results in displacement of wire/strand equal to or greater than 24 inches in 
height.  The stress plate shall accommodate a portion of the pre-stressing normally 
required for the height of the opening.  The remaining pre-stressing normally required shall 
be displaced into circumferential bands immediately above and below the penetration.  The 
effect of banded pre-stressing shall be taken into account in the design. 

 
F. Ends of individual coils shall be joined by suitable steel splicing devices capable of 

developing the full strength of the pre-stressing wire/strand. 
 

G. The Tank Contractor shall furnish a calibrated stress recording device, which can be 
recalibrated, to be used in determining wire/strand stress levels on the wall during and after 
the pre-stressing process.  At least one stress reading per vertical foot or one stress 
reading for every roll of pre-stressing, whichever is greater, shall be taken immediately 
after the wire or strand has been applied on the wall.  Readings shall be recorded and shall 
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refer to the applicable height and layer of the pre-stressing for which the stress is being 
taken.  The Tank Contractor shall keep a written record of stress readings.  All stress 
readings shall be made on straight lengths of wire/strand.  If applied stresses fall below the 
design stress in the steel, additional wire or strand will be provided to bring the force on 
the core wall up to the required design force.  If the stress in the steel is more than 7% over 
the required design stress, the wrapping operation should be discontinued, and satisfactory 
adjustment made to the stressing equipment before proceeding. 

 
H. When a mechanical stressing system is utilized a continuous electronically (or substantial 

equivalent) monitored permanent recording of the applied force shall be made during the 
entire circumferential pre-stressing application.  All such recordings shall be based on a 
continuous sensing of the applied force on the wire/strand between the tensioning system 
and the wall when, and as, the strand is being wrapped and laid on the wall.  

 
3.11 DECORATIVE COATINGS 
 

A. All exposed exterior dome surfaces shall be given a two-coat finish consisting of one coat 
of damp-proofing product such as “Tamoseal with AKKRO-7T” or equal, and one coat of 
“Tammscoat Smooth” or equal.  If required in the Owner’s drawings, all exterior exposed 
wall surfaces shall be given a two-coat finish of a non-cementitious 100% acrylic such as 
“Tammscoat Smooth”, Tnemec Envirocrete 156 or equal.  Work shall be performed by 
workmen skilled in the application of these types of products.  The Manufacturer’s 
application instructions shall be submitted to the Engineer for approval.  The Tank 
Contractor shall confer with the Manufacturer’s representatives regarding application 
techniques and shall follow the Manufacturer’s instructions implicitly. 

 
B. The concrete surface to be coated shall be clean, free of all laitance, dirt, grease, or other 

foreign materials.  All defective surfaces shall be filled and/or repaired.  Application shall 
be in full accordance with the Manufacturer’s instructions or as amended by the Engineer. 

 
C. The Owner shall select the color. 

 
3.12 DISINFECTION 
 

A. The Tank Contractor shall, at the completion of tank construction, thoroughly clean the 
interior of the tank. 

 
B. The Tank Contractor shall notify the Engineer prior to disinfecting the tank.  Disinfection 

shall meet with the approval of the Engineer, AWWA C652, and the appropriate state 
agency. 

 
C. The tank floor and interior of the wall shall be disinfected by using a solution of chlorine 

and water per Method 3 of AWWA C652. 
 
D. Prior to placing the tank in service, a bacteriological test shall be taken, and successful 

results received.  Testing shall be by an independent testing laboratory at the expense of 
the owner. 

 
3.13    WATERTIGHTNESS TEST 
 

A. Upon completion, the tank shall be tested to determine watertightness.  The tank shall be 
filled with potable water to the maximum level.  Water will be furnished to the tank by the 
owner.  The test shall consist of measuring the liquid level over the next twenty-four hours 
to determine if any change has occurred.  If a change is observed and exceeds the 
maximum allowance, the test shall be extended to a total of five days.  If at the end of five 
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days the average daily change has not exceeded the maximum allowance, the test shall 
be considered satisfactory. 

 
B. The liquid volume loss for a period of twenty-four hours shall not exceed 1/20th of 1% of 

the tank capacity, 0.0005 x tank volume.  If the liquid volume loss exceeds this amount, it 
shall be considered excessive, and the tank shall be repaired and retested. 

 
C. Damp spots will not be permitted at any location on the tank wall.  Damp spots are defined 

as spots where moisture can be picked up on a dry hand.  All such areas shall be repaired 
as necessary. 

 
D. Damp spots or standing water on the footing may occur upon tank filling and are 

permissible within the allowable volume loss.  Measurable flow in this area is not 
permissible and shall be corrected. 

 
3.14     CLEAN-UP 
 

The premises shall be kept clean and orderly at all times during the work.  Upon completion of 
construction, the Tank Contractor shall remove or otherwise dispose of all rubbish and other 
materials caused by the construction operation.  The Tank Contractor shall leave the premises in 
as good a condition as it was found. 
 

END OF SECTION 
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SECTION 13313 
 

INSTRUMENTATION 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 

 
A. This section specifies the furnishing, operation, installation, programming and start-up of the 

instrumentation equipment as shown on the Drawings and as specified herein, including all 
necessary materials, equipment, labor and services for the complete operation of the new 
Mohegan Park Tank and the existing Bentley Brook PRV station.  

 
B. A new RTU control panel containing a programmable logic controller (PLC), I/O modules, 

control relays, internal wiring, radio/modem, and other equipment required for the complete 
operation of the existing Bentley Brook PRV station shall be furnished and installed to replace 
the existing RTU control panel as specified in this section. The new PLC-based control 
system shall be configured to provide the I/O signals for the control and monitoring of the 
existing station locally, and remotely through the Owner’s existing telemetry and SCADA 
system as shown on the Drawings.     

 
C. The existing RTU panel located at the Mohegan Park tank site shall be used for 

communicating to the Owner’s existing SCADA system as shown on the Drawings. The 
existing RTU is a Moxa ioLogik E2242. The new RTU being installed at the Bentley Brook 
PRV station shall be capable of communicating with this device via radio telemetry. 

 
D. Remote communication from the new RTU control panel to the Owner’s existing SCADA 

system shall be performed via two new radio/modems furnished under this section, one being 
installed within the new RTU panel for the Bentley Brook PRV station and one being installed 
at the Owner’s Yantic Lane Pump Station.   

 
E. Auxiliary and accessory devices necessary for system operation or performance, such as 

transducers or relays to interface with existing equipment or equipment provided under other 
sections of this specification shall be included whether specified or not.   

 
 F. Instrumentation equipment shall be fabricated, assembled, mounted, wired, tested, delivered 

and placed in proper operating condition in accordance with the detail drawings, 
specifications, engineering data, instructions and recommendations of the equipment 
manufacturer.  

 
 G. This section describes the general requirements for providing the instrumentation equipment 

for monitoring and controlling the operation of the new Mohegan Park Tank and the existing 
Bentley Brook PRV station. All equipment shall be complete with all necessary software, 
accessories, and appurtenances required for a properly operating system including all items 
recommended by respective manufacturers and not herein specified. 

 
H. Any instrumentation wiring, signal cable and ancillary conduit not shown on the electrical 

drawings that is required to properly connect the equipment and instrumentation 
specified herein shall be furnished and installed under this section. 

   
1.02 WORK BY OTHERS: 
 

A. The Electrical Subcontractor shall furnish and install field power, instrumentation signal 
wiring and conduit to connect the equipment specified in this section as shown on the 
Drawings. Instrumentation wire and cable shall be coiled with five (5) feet of excess at 
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both ends. Termination at the field equipment and the new PLC-based RTU Control 
Panel shall be by the Contractor’s instrumentation system vendor.   

 
1.03 RELATED WORK: 
 

A. Division 16, ELECTRICAL 
   
1.04  RESPONSIBILITY: 
 
 A. It is the Contractor's responsibility to coordinate the functions and compatibility of the 

equipment specified in this section with the functions of the connected process equipment 
furnished under other sections to ensure proper operation and control of the new pumping 
system as specified herein. 

 
B. The instrumentation system vendor shall be responsible for the instrumentation and controls 

integral to the operation of the new Mohegan Park Tank and the existing Bentley Brook PRV 
station.  In addition, the instrumentation system vendor shall provide all hardware, software 
and programming required to interface with, acquire data from, and provide control through, 
the Owner’s existing SCADA system.       

 
C. The Owner shall be responsible for upgrading its existing SCADA system to include the 

monitoring and control signals being transmitted from the new Mohegan Park Tank and the 
existing Bentley Brook PRV station.   

 
D. Power and signal wiring and conduit furnished and installed under Division 16 ELECTRICAL 

to equipment specified in this section shall be coordinated by the instrumentation system 
vendor. 

  
 E. The Contractor shall insure that the instrumentation system vendor shall properly coordinate 

the functions and compatibility of the equipment specified to ensure compliance with the 
drawings and functional descriptions provided herein. 

  
 F. The Contractor shall provide all necessary coordination with the Electrical Subcontractor for 

the wiring and connection of new equipment specified in this section.   
 
1.05 SYSTEM DESCRIPTION: 
 

A. The instrumentation system shall provide local monitoring and control at the new Mohegan 
Park Tank site and the existing Bentley Brook PRV station as specified herein and shown on 
the Drawings.  Remote monitoring and control for the new Mohegan Park Tank site shall be 
provided through the Owner’s existing RTU panel located at the site.  Remote monitoring and 
control for the Bentley Brook PRV station shall be provided through the new RTU panel with 
radio/modem furnished and installed under this section.  All hardware, equipment, and 
components required to interface with, acquire data from, and provide control through, the 
existing radio telemetry system shall be provided. 

 
B. The existing RTU panel at the Bentley Brook PRV station includes a radio/modem with 

antenna, cable and related appurtenances for communicating with the Owner’s existing radio 
telemetry system located at the Yantic Lane Pump Station.  The existing radio antenna and 
related appurtenances will be used for the new RTU control panel and radio/modem. The 
existing analog and digital inputs/outputs at the existing RTU will be disconnected and 
transferred over to the new PLC to perform the station control and monitoring functions shown 
on the Drawings 

 
C. The existing RTU panel at the Yantic Lane Pump Station includes a radio/modem with 

antenna, cable and related equipment.  The existing radio/modem shall be replaced with a 
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new radio/modem identical to the one being provided for the new RTU panel at the Bentley 
Brook PRV station. The existing radio antenna and related appurtenances will be used for the 
new radio/modem.  

 
D. The new radio/modems to be furnished and installed at the Bentley Brook PRV station 

and Yantic Lane Pump Station shall be capable of transmitting signals using the 453.8875 
MHz frequency. They shall also be capable of Ethernet based communication with the PLCs. 

 
E. Other associated items to be provided under this Contract include: 

 
  1. Test and calibration equipment as required. 
 
  2. Spare parts. 
 
  3. Operation and maintenance training. 
 
1.06 DESIGN OF EQUIPMENT: 
 
 A. All materials and equipment furnished for the project shall be new, free from defects, and of 

first quality, produced by manufacturers who have been regularly engaged in the manufacture 
of these products.  All of the equipment shall be the manufacturer's latest and proven design.  

 
 B. Where there is more than one item of like equipment required under the Contract, all such 

like equipment will be the product of one manufacturer. 
 
 C. The specifications and drawings call attention to certain features, but do not purport to cover 

all details entering into the design on the instrumentation system.  The complete system shall 
be compatible with the functions required and the equipment furnished. 

 
 D. All electrical components of the system shall operate on 120-volt, single-phase, 60 Hertz 

current unless noted otherwise. 
 
 E. All controls for electrically-operated or motor driven equipment shall be complete, including all 

necessary auxiliary relays so as to require only wiring and connections to the equipment 
control circuit. 

 
 F. All contacts for control of motor-operated or electrically-operated equipment shall be rated not 

less than 10 amperes on 120 volts unless otherwise specified herein. 
 
 G. All motor-operated or electrically-operated equipment shall have separate 120-volt control 

circuits.  All necessary fuses or switches required by the instrumentation manufacturer for his 
equipment shall be provided by the instrumentation manufacturer.  All instruments requiring 
an internal power supply shall have an integral ON-OFF switch. 

 
 H. All instrument cabinets shall be factory wired by the instrument manufacturer to terminal 

strips, located near the bottom of the panel with all connections properly identified.  The 
method of identification shall be subject to approval by the Engineer. 

 
 I. All instruments and control switches shall have identifying nameplates of engraved black 

lamicord.  Nameplates shall be mounted below panel mounted units.  Where instruments can 
be identified on the front surface equal to the above in appearance, the black lamicord 
nameplate shall not be required. 
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1.07 QUALITY ASSURANCE: 
 
 A. All of the instrumentation equipment and appurtenances shall be obtained from 

manufacturers who shall: 
 
  1. Furnish proof of successful operating experience during the last five years on ten 

installations of equipment comparable to that specified herein. 
  2. Where major components of another manufacturer are proposed to be used, engage 

and pay for the services of a qualified service engineer of that manufacturer for 
purposes of ensuring proper installation, adjustment and placement into service. 

 
  3. Accept responsibility for satisfactory operation of the entire system or equipment. 
  

B. The Contractor shall coordinate the work of the instrumentation system supplier for the 
installation, interconnection, testing and calibration of the instruments, and the scheduling of 
the supplier's personnel.  The instrumentation supplier shall be responsible for assuring 
himself that this equipment meets the functional intent of the specifications. 

 
 C. The services of factory trained service engineers, who are specifically trained on the type of 

equipment herein specified, shall be provided for a period of not less than eight (8) hours to 
assist the Contractor in determining the proper location of sleeves, solution lines, mounting, 
piping and wiring of each type of device, installation of and connection to each device, and 
the methods of protection of all equipment prior to placing it into location and service. 

 
 D. Upon completion of the installation, the services of the above specified service engineers 

shall be provided for a period of not less than eight (8) hours for placing the equipment into 
service, calibrating and instructing the operating personnel.  The minimum period of time 
specified above does not relieve the manufacturer of providing sufficient service to place the 
system in satisfactory operation. 

 
 E. No form of energy shall be turned on to any part of the instrumentation system prior to receipt 

by the Engineer of a certified statement of approval of the installation from the Contractor 
containing his supplier's authorization for turning on energy to the system. 

  
1.08 REFERENCES: 
 
 A. The equipment installation and other work shall conform to all applicable regulations, 

standards, specifications, and codes which are current as of the date of the final inspection for 
this Contract including, but not limited to, those which are established by the following 
sources: 

 
  1. Instrument Society of America (ISA) 
 
  2. National Electrical Manufacturers Association (NEMA) 
 
  3. Institute of Electrical and Electronic Engineers (IEEE) 
 
  4. Local authorities having jurisdiction over the work 
 
 B. Where the requirements set forth in these Specifications or on the Drawings are greater or 

more rigid than the mandatory requirements referenced above, the applicable Specifications 
or Drawings shall govern. 

 
 C. Nothing contained in these Specifications or shown on the Drawings will be so construed as to 

conflict with any national, state, municipal, or local laws or regulations governing the 
installation of work specified herein and all such acts, ordinances, and regulations, including 
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the National Electrical Code, are hereby incorporated and made a part of these 
Specifications. 

 
1.09 SUBMITTALS:  
 
 A. Prior to purchase, fabrication and delivery to the site, the Contractor shall furnish to the 

Engineer details, shop drawings, catalog data sheets, and such other descriptive drawings 
and materials as may be required to describe the equipment proposed and its conformance 
with this specification. 

 
B. Shop drawings shall include descriptive literature and performance specifications of all 

instruments, controls, relays, etc., and an overall coordinated wiring and piping diagram 
incorporating all external equipment controlled by the instrumentation systems.   

  
C. All submittals shall contain six (6) copies of the material to be reviewed and shall be 

complete, neat and orderly. 
 
 D. All submittals shall bear the following items as applicable. 
 
  1. Job index sheets identifying each piece of equipment as given in the specifications. 
 
  2. Specification Section reference and check sheets. 
 
  3. Equipment Description. 
 
  4. Tag Number, as shown on drawings. 
 
  5. Location of equipment. 
 
  6. Manufacture and model numbers (may be partial number). 
 
  7. Fabrication, internal wiring, nameplate legend drawings, and color chips. 
 
  8. System interconnecting wiring and piping drawings illustrating all components being 

supplied. 
 
  9. Requirements for electric power. 
 
  10. Installation, mounting and anchoring details. 
 
 E. Submittals which are partial or piecemeal or not sufficiently identified shall be returned by the 

Engineer without review until re-submitted in accordance with the above.  Acceptable 
submittals will be reviewed and returned by the Engineer in accordance with the General 
Conditions. 

 
 F. Furnish operation and maintenance manuals as published and prepared by the 

instrumentation manufacturer. Such documents shall be furnished for each piece of 
equipment, component, and auxiliary hardware item provided with the system.  The manuals 
shall include as a minimum the following information: 

 
1. Input/Output terminal diagrams. 

2. Logic and block diagrams. 

3. Recommended spare parts list. 
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4. Copy of approved shop drawings revised to reflect all as-built conditions. 

5. Manufacturer-published operation and preventative maintenance instructions on all 
equipment. 

6. Description of system operation 

7. Complete inventory of all parts and components down to the circuit board level. 

8. Names, addresses and telephone numbers of local equipment manufacturer 
representatives for each device in the system 

9. Serial and model numbers of all equipment.      
 
 G. Upon completion of all start-up and testing the instrumentation system supplier shall submit a 

written certification as to the correct installation and functionality of all instrumentation 
equipment. 

 
1.10 COORDINATION WITH CONTRACT DRAWINGS: 
 
 A. The Drawings and Specifications are complimentary to each other; what is called for by one 

shall be as binding as if called for by both. If a conflict between the Drawings and 
Specifications is discovered, this shall be referred to the Engineer as soon as possible for 
resolution.  Should a conflict occur between the Drawings, Specifications, and/or mandatory 
requirements (i.e., codes, ordinances, etc.), it will be assumed that the more expensive 
method has been estimated. 

 
 B. The system layouts indicated are generally diagrammatic.  The locations of equipment are 

approximate unless dimensioned.  The exact locations and routing of wiring and cables shall 
be governed by structural conditions and physical interferences and by the location of 
electrical terminations on equipment. 

 
 C. Where job conditions require reasonable changes in indicated locations and arrangements, 

the Contractor shall make such changes without extra cost to the Owner. 
 
 D. All equipment shall be located and installed so that it will be readily accessible for operation 

and maintenance. 
 
 E. The Contractor shall examine the plans and shop drawings for the various items of equipment 

in order to determine exact routing and final terminations for all wiring and cables. 
 
 F. All deviations from the Drawings or Specifications must be approved in writing by the 

Engineer. 
 
 G. The Specifications and Drawings are for the purpose of guidance and to present functional 

features.  They do not necessarily contain or show all components required to interface 
equipment.  All necessary parts, equipment, and devices necessary to meet the functional 
requirements shall be provided by the Contractor. 

 
1.11 STORAGE AND HANDLING: 
 

 A. All equipment and materials delivered to the job site shall be stored in a location which will not 
interfere with the operations of other Contractors or the Owner.  Storage and handling will be 
performed in manners which will afford maximum protection to the equipment and materials.  
Equipment will be shipped crated to protect components. 
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1.12 SITE CONDITIONS: 
 
 A. The complete instrumentation and control system and associated input/output wiring will be 

used in a water pump station environment where there will be high energy AC fields, DC 
control pulses, vibrations, and varying ground potentials between the transducers or input 
contact locations and the system components.  The system design shall be adequate to 
provide proper protection against interferences from all such possible situations. 

 
 B. The instrumentation and control system shall be designed and constructed for satisfactory 

service under the following environmental conditions: 
 
  1. Existing Bentley PRV Station: 
 

 a. Temperature Range:  45 through 95 Deg. F 
 
 b. Relative Humidity: 10 through 80% (non-condensing) 

 
  2. New Above-Ground Sampling Enclosure (Mohegan Park Tank): 
 

a. Temperature Range:  45 through 110 Deg. F continuous 
 
b. Relative Humidity:  5 to 80% (non-condensing) 

 
C. All locations shall be susceptible to atmospheric contaminants normally found in water 

treatment and pumping station facilities. 
 
1.13 GUARANTEE: 
 

 A. The complete system shall be guaranteed to meet or exceed the design requirements of 
the Specification and the Drawings for twelve months from field acceptance.  Guarantee 
shall cover labor, material, travel costs, and shipping. 

 
 B. Equipment, software, and materials which do not achieve design requirements after 

installation shall be replaced or modified by the instrumentation system supplier to attain 
compliance, at no additional cost to the Owner.  Following replacement or modification, the 
vendor shall retest item and perform any additional procedures needed to place the complete 
system in satisfactory operation and attain approval from the Engineer. 

 
 
PART 2 - FUNCTIONAL DESCRIPTIONS AND EQUIPMENT 
 
2.01 GENERAL: 
 
 A. The following section contains the basic functional requirements for the well station.  All 

components necessary to complete these functions shall be provided to satisfy the 
requirements of this section. 

 
B. A more detailed description of the functional requirements for each process loop and 

instrument is provided on the process and instrumentation diagrams included as DWG. Nos. 
PI-1 and PI-2 of the contract drawings. 

 
C. The instrumentation diagrams and functional descriptions are intended to provide for 

complete system operation.  Any auxiliary devices such as lighting/surge protectors, relays, 
timers, signal isolators, etc. which are necessary to perform the functions specified and are 
not shown shall be provided for complete operation of the system.  Each instrument system 
shall be provided with surge protection as recommended by the manufacturer but, as a 
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minimum, shall meet the requirements of IEEE Standard 587 for transmission circuit 
withstanding: a 10 by 1,000 microsecond waveform with a peak voltage of 1 kV, an 8 by 20 
microsecond waveform with a peak voltage of 3 kV, and a 1.2 by 50 microsecond waveform 
with a peak voltage of 6 kV.     

 
D. The new RTU control panel to be furnished and installed under this section shall contain all 

the equipment and internal wiring necessary to provide the process control functions, alarm 
indications and monitoring as described herein, and as shown on the drawings.   

 
E. The programmable logic controller (PLC) to be furnished and installed within the new RTU 

control panel under this section shall include all necessary hardware, software, radio/modem 
and programming to provide all the monitoring and control functions described herein and as 
shown on the drawings, and to interface and communicate with the existing radio telemetry 
system.  

    
F. Wire and conduit requirements between panels and other system components are shown on 

appropriate electrical drawings.  
 

2.02 EXISTING BENTLEY BROOK PRV STATION: 
 

A. Provide a new RTU control panel at the existing station containing a PLC, operator interface 
device, relays, controls, radio/modem, internal wiring and other necessary hardware, software 
and programming to process and perform all control and monitoring functions, and output 
alarm, indication and control signals as specified herein and as shown on the drawings.  The 
controls shall be completely assembled and mounted within a wall-mounted, front-accessible 
NEMA 4 enclosure as shown on the drawings.  The control enclosure shall be constructed 
of 12 gauge stainless steel and the back plate assembly shall be constructed of 12 
gauge stainless steel. All indicating lights, reset buttons, and selector switches shall be 
mounted on enclosure door and also be rated NEMA 4.  All internal components shall be 
mounted and secured to the removable back plate assembly.  All equipment and wiring 
shall be mounted within the enclosure and labeled for proper identification.  All 
adjustments and maintenance shall be able to be done from the front of the control 
enclosure.  A complete wiring circuit and legend with all terminals, components, and 
wiring identification shall be provided. 

 
 B. Panel wiring shall be general purpose, open type, neatly bundled and laced or installed 

in plastic wiring troughs.  Wiring shall be No. 16 AWG minimum, and shall comply with 
the latest Massachusetts Electrical Code.  Power and low voltage DC signal wiring shall 
be routed in separate wiring troughs.  Parallel troughs of different systems shall be 
separated by a minimum of six inches.  All panel wiring to external equipment shall be 
terminated on screw-type terminal strips. Terminal blocks shall be arranged in vertical 
rows and separated into groups (power, AC control, DC signal, etc.) All terminals shall be 
labeled or otherwise identified for field connections.  The terminal strips shall be 
provided with a minimum of 25 percent spares.    

 
C. Electrical equipment shall be protected by a U.L. approved Category C and Category B 

surge arrestor to suppress voltage surges on incoming power.  Surge arrestor shall be 
connected to the line side of the main disconnect and to ground.  The device shall be 
rated according to IEEE C62.41 Category C to withstand an impulse of 10Kv/10Ka and 
shall be rated according to IEEE C62.41 Category B to withstand a ring wave of 
6Kv/500a and an impulse of 6Kv/3Ka.  Pass through voltage to the end equipment for a 
480v device shall not exceed 1800V when subjected to a 8ms * 20ms wave shape 
resulting in the following performance statistics:  3720 joules minimum with a power 
dissipation of 82,500,000VA at 1800V maximum pass voltage to the protected 
equipment.  Response time shall be less than 5 nanoseconds.    
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D. Relays shall be provided within the RTU control panel to energize/de-energize the new 120 V 
AC solenoid shut-off valves furnished and installed under Section 15100 to open and close 
the pressure reducing valves based on high and low tank level set points. Status indication of 
the solenoid shut-off valves shall be transmitted to the new PLC for remote transmission to 
the Owner’s existing radio telemetry and SCADA system. 

     
 E. Existing station control, monitoring and alarm functions being performed at the existing RTU 

control panel as shown on the Drawings shall be provided at the new RTU control panel 
including, but not limited to: 

 
1. Continuous upstream pressure indication (4– 20mA) 
2. Continuous downstream pressure indication (4– 20mA) 
3. General Alarm 

 
F. Continuous tank level monitoring for the new Mohegan Park Tank shall be provided at the 

RTU control panel based on signals generated by the new tank level transmitter furnished and 
installed under this section and communicated through the Owner’s existing telemetry and 
SCADA system.  

 
2.03 MOHEGAN PARK TANK: 

 
A. Pressure transmitter to provide continuous tank level monitoring shall be installed in the new 

tank pedestal cabinet as shown on the Drawings. The transmitter shall generate 4-20 mA dc 
output signal proportional to tank level to the existing RTU panel at the tank site to 
provide continuous tank level indication at the Owner’s existing SCADA system.  

     
 B. Outputs from the tank hatches, valve vault hatches and pedestal cabinet door intrusion 

switches to be furnished and installed under Division 16 ELECTRICAL shall be transmitted to 
the existing RTU panel to provide remote alarm indication at the Owner’s existing SCADA 
system.  

   
2.04 PRESSURE INDICATING TRANSMITTER (PIT): 
 

A. Provide two-wire pressure indicating transmitter for measuring tank level according to the 
following criteria: 

 
 1. Output signal shall be 4-20 mA dc. 
 
          2. Range shall be fully adjustable throughout each span limit.  Accuracy shall be 0.2 

percent of span. 
 
 3. Instrument body shall be 316 stainless steel.  Transmitter mechanism shall be 

protected by a gasketed, weatherproof enclosure providing environmental protection 
of NEMA 4X. 

 
4. Transmitter shall be mounted within the new tank pedestal cabinet as indicated on 

the Drawings using manufacture available brackets. All mounting brackets and 
hardware shall be stainless steel. 

 
B. Provide transmitter with a local indicator with a segmental dial and plug-in connection 

mounted on the transmitter cover. 
 
 1. The indicator accuracy shall be ± 0.1 percent of maximum scale. 
 
 2. Indication shall be a uniform scale with range as specified above. 
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C. Pressure indicating transmitter shall be I/A Series Model IGP20 Gauge Pressure Transmitter 
as manufactured by Invensys Foxboro, Foxboro, MA, or approved equal.  

 
2.05 FLOAT SWITCH (LS): 

 
A. Furnish and install mercury type float switch in the pre-cast valve chamber to activate a 

high level water alarm at the existing RTU panel.  Switch shall be hermetically sealed 
within a polypropylene float and provided with PVC cable of sufficient length to connect 
to the RTU Panel.  Float switch shall be suspended by its own cable with a wall mounted 
bracket just above the valve chamber floor level at the sump location. Relay and 
hardware to interface with the RTU for activating high level water alarm shall be 
provided as necessary. Float switch shall be Model 7010 by B/W Controls, Inc., 
Birmingham, MI, or approved equal. 

 
2.06 PROGRAMMABLE LOGIC CONTROLLER (PLC):  
 

A. Programmable logic controller (PLC) shall be provided for the new RTU control panel to be 
located within the existing Bentley Brook PRV station, and shall be as specified herein. The 
PLC shall provide all of the necessary functions, process control and status indications as 
specified herein and as shown on the drawings. The PLC shall be provided with the required 
hardware and software to communicate with the Owner’s existing radio telemetry system as 
specified in 1.05 of this section.     

 
B. The PLC shall consist of a solid state, microprocessor based industrial control design, 

complete with input-output modules, battery back-up, and all necessary hardware and 
software for the control and monitoring of the new pumping system and existing station 
as herein specified and/or indicated on the drawings.  The PLC within the RTU control 
panel shall be provided with a fully panel mounted operator interface device with display 
providing data entry and read-out capabilities.    

 
C. The PLC shall have LED indicators for input, output, and six diagnostic read-outs 

showing PC Run, CPU Fault, and two communications.  An LED visual status light shall 
be provided for each I/O to indicate on/off status.  The PLC shall be provided with a built 
in EEPROM, capacitor, and battery for memory backup.  PLC shall have a built in clock 
calendar.   

 

D. The PLC shall be capable of operating at ambient temperature between 30-deg. F and 130-
deg. F. The PLC shall operate from DC power which may vary from 12 to 30 Vdc.  A 120 
VAC source shall be the only power to the PLC.  For the purpose of standardization, the PLC 
shall be a Micrologix 1100 Programmable Controller as manufactured by Allen Bradley and 
the operator interface device shall be a a PanelView 6 Compact Terminal 10.4” display with 
serial and Ethernet connections. This HMI shall be touch only. Other manufacturers of 
products determined to be an approved equal will be acceptable. 

  
E. The PLC and associated equipment shall be provided with the input/output (I/O) capacities as 

shown on the drawings including 25% expansion capability.  The PLC shall be capable of 
receiving both dry contact closure and 4-20 mA DC input signals, converting these signals as 
required for transmission to the connected equipment, and transmitting dry contact closure 
and 4-20 mA output signals to the required process equipment and instrumentation as shown 
on the drawings. The unit shall be easily field upgradeable to accept and output additional 
discrete and analog signals. 

 
F. The PLC shall support all industry standard communications baud rates from 300 baud to 

38.4K baud.  The communications rate shall be easily configurable by the user, and be 
compatible with the communication interface, i.e. modem, fiber optics, etc. 
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G. The PLC shall have the ability to have its programming and configuration software updated or 
replaced by download through a communications serial port.  

 
H. Discrete I/O points shall be included for operation at both 24 V DC or 120 VAC.  Discrete 

outputs shall be of solid state design, capable of switching loads of up to 3 Amps and shall be 
fully optically isolated.   

 
I. Analog I/O points shall have a minimum 10-bit resolution, and shall be easily user 

configurable to support -10 VDC-10 VDC, and a 4-20mA.  Input signal ranges, individually 
settable by channel.  All analog inputs shall be fully isolated differential types, capable of 
rejecting electrical interference normally associated with industrial equipment including, but 
not limited to transformers, motor starters contactors and electrical heaters.  The analog 
outputs shall be configured for current loop operation (0-20mA/4-20mA). 

 
J. The PLC shall perform all on-line local control functions by means of a control program 

maintained within the unit’s memory.  In the event of a system or communications failure, it 
shall continue to control its assigned process and shall store all necessary data for 
transmission when communication resumes.  

 
K. PLC software shall be parameter driven, fully documented, and allow user to easily 

change all operational parameters.  The system shall be configured to ensure that all 
controlled variables and output signals are updated at an interval not greater than once 
every half-second. 
 

L. Specific alarm conditions along with procedures for correction shall be displayed in 
English on the operator interface device (OID).   

 
 M. System Configuration: 
 
  1. The PLC vendor/supplier shall configure the interlocks, alarms, and control loops 

to accomplish the control sequence herein specified and shown on the drawings. 
After system start-up, the PLC vendor/supplier shall make any system 
configuration changes as requested by the Engineer. The PLC vendor/supplier 
shall provide 8 hours minimum of a qualified system programmer for field 
system modification and reconfiguration requested by the Owner or Engineer. 

 
N. Spare Parts 
 

1. The following spare parts shall be provided for each unit as appropriate.  
 

(a) 1 each Analog Input/Output Cards with a spare capacity of four (4) input 
and four (4) output points minimum. 

 
(b) 1 each Digital Input/Output Cards with a minimum spare capacity of 8 

input and 8 output points. 
 
(c) A spare Micrologix 1100 controller shall be provided (not installed) with 

preloaded software for the PLC only as a back-up in the event of CPU 
failure. 

 
(d) A spare power supply module. 

     
O. Documentation and Training 

 
1. Complete documentation shall be provided for the PLC control system, neatly 

bound with identification tags in hard cover binders. 
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2. This documentation shall include operating instructions for the programs, 

operating procedures and any information relevant to, and necessary for, the 
operation of the control system. 
 

3. Along with the operational documentation, complete documentation on the 
hardware shall be provided.  The hardware documentation shall include site 
planning, component descriptions, operating procedures and maintenance 
instructions.  The maintenance instructions shall include trouble-shooting guides 
and warnings. 

 
4. The PLC/instrumentation vendor shall provide up to 2 working days of training, 

and "hands-on" training to a group of Owner-selected individuals. 
 
5. Three (3) complete sets of system documentation shall each include the 

following as a minimum: 
 

(a) Schematic outline of entire system, complete with piping and wiring 
diagrams, on a record drawing basis. 

 
(b) A system operator's manual which describes briefly the general nature of 

the system hardware and software, the conceptual design of the 
software system, and a short summary on system usage at the central 
location. 

 
(c) A system user's manual which provides a detailed description of the 

system setup, system definitions, system trouble-shooting and warnings, 
and entire system application and usage. 

 
(d) A system standard's manual which provides a descriptive outline of 

hardware components, field wiring, standard documentation for 
customer's system, and standard details for wiring and nomenclature. 

 
(e) A system hardware manual which provides complete details on each 

hardware component. 
 
(f) A system data base manual which provides complete shop drawings and 

point interfacing details as they pertain to the specific installation. 
 
(g) A customer service manual in which all service calls, corrective 

measures, modifications and updates are maintained. 
 

6. The Owner shall be provided with a CD copy of the PLC software program and 
all necessary cables and equipment to program and reconfigure the PLC.    

 
2.07 UNINTERRUPTED POWER SUPPLY (UPS): 
 

A. An uninterrupted power supply shall be furnished and installed for the new PLC at the existing 
station to provide power to the instrumentation and control system equipment.  The unit shall 
enable the operator to perform an orderly shutdown of the system in the event of loss of 
power at the pump station site. 

 
B. The unit shall operate such that no loss of data or interruption of system function occurs. The 

unit shall be powered/recharged by 115V, 60 Hz, single-phase ac power.  The unit shall be 
furnished with a bypass and disconnect switch. 
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C. The unit shall provide for a minimum of two hours of backup power and 750 VA capacity to 
keep all instrumentation and control system equipment operable.  The unit shall also serve to 
filter the incoming power supply and to remove any incoming power transients. 

 
D. Backup power supply unit shall be as manufactured by Best Power Technology, Inc., 

Necedah, WI, American Power Conservation Corporation, Lincoln, RI, or approved equal. 
 
2.08 SURGE PROTECTORS: 
 
 A. Provide a surge and lightning protector on both power and signal lines at each necessary 

location to protect equipment from transient voltages. 
 
2.09. SIGNAL SELECTOR SWITCHES (SSS): 
 

A. Two and three way selector switches shall be Cutler Hammer Series E-30 or approved 
equal. Console switches shall be flush mounted with panel mounted functional 
description.  Wall mounted switches shall be in NEMA 3 enclosures. 

 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
  

A. The Contractor shall obtain the services of a factory-trained service representative of the 
instrumentation supplier to inspect the installation and make any adjustments prior to start-up. 
All instrumentation shall be installed in accordance with manufacturer’s instructions and 
recommendations in the approximate locations shown on the Drawings.   

 
B. Check and verify location of instruments and controls with plans, room details, and other 

conditions before installation.   
 
C. Install process equipment and instrumentation so that connecting and disconnecting of 

piping and accessories can be made readily, and so that all parts are easily accessible 
for inspection, operation, maintenance and repair.  Minor deviations from indicated 
arrangement and location may be made, as approved.   

 
 D. Provide pipe racks, pipe stands and mounting boards for mounting of transmitters, 

control panels, and piping as required.  
 
 E. All instrumentation shall be installed in NEMA 4 enclosures unless otherwise noted.   
 
 F. Instrument and control systems supplied under this section shall be designed and coordinated 

for proper operation with related equipment and materials furnished by other suppliers under 
other sections of these specifications, under other contracts, and where applicable, to related 
existing equipment. 

 
3.02 FIELD CALIBRATION: 
 
 A. The Instrumentation Supplier shall calibrate all instruments over the full operational 

range, to prove instruments are within the specified accuracy, and affix a calibration 
sticker.  The instruments shall be calibrated individually and as a system (i.e., control 
loop, primary element, transmitter, and recorder).  The instrumentation supplier shall 
submit a calibration report on each instrument and loop.  Each system shall meet the 
accuracies stated in the manufacturers’ literature. 
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 B. Calibrate all transmitters or direct operated receivers to imposed input values representing 0 
percent to 20 percent and 80 percent of full scale.  Connect the inputs and outputs to 
manometers or compare to a measured level, as required, during calibration.  Adjust the 
receiving devices to read the calibrated output of the initial calibration. 

 
 C. Seal linkage or range adjustments with colored lacquer in the presence of the Engineer 

immediately following calibration. 
 

3.03 SYSTEM CALIBRATION: 
 
 A. The Instrumentation Supplier shall provide the initial calibration and start-up of the control 

system by providing factory-trained personnel to perform the following: 
 

  1. Supervise the installation and verify the final connections of all signal and power 
wiring to and from the control system. 
 

  2. Perform all hardware calibration and diagnostic tests, and make all necessary 
equipment connections. 
 

  3. Perform all configuration system tests, including diagnostics. 
 

  4. Perform the acceptance test as described in the "Testing Requirements” section of 
this specification.  
 

  5. Test the operation of the communications control module and input/output 
subsystem. 

 
  6. Verify the displays and functions of the control system. 

 
3.04 REPORTS AND CERTIFICATES: 
 

A. The Contractor shall prepare calibration reports in triplicate for each instrument and 
control loop.  Two (2) copies of the report shall be given to the Owner.   

 
B. At the completion of the work, the Instrumentation Supplier shall submit to the Owner a 

certification that all instruments and control systems have been commissioned and fine- 
tuned and in operating condition in accordance with the contract drawings and 
specifications.   

 
3.05 START-UP AND TRAINING: 
 
 A. Supervisory services of a factory trained service engineer shall be provided by the Contractor 

for a period of not less than one eight-hour day for start-up and operator training of the 
instrumentation and control system equipment. This training shall take place subsequent to all 
testing, and after the instrumentation system supplier has certified the proper operation of the 
system. 

 
 B. The minimum days specified do not relieve the Contractor and supplier of providing sufficient 

service to place the system in satisfactory operation. 
 
 C. The Owner reserves the right to video tape all operator training sessions. 
 
3.06 TESTING REQUIREMENTS: 
 
 A. Following installation, calibration and final adjustment of all instrumentation equipment, a 

performance check shall be conducted on each piece of equipment.  All status and alarm 



Mohegan Park Tank Replacement           
Norwich Public Utilities                                            September 2016 
 

INSTRUMENTATION 
13313 - 15 

switches as well as all monitoring and control functions shall be checked.  Testing shall be 
done from the signal source to the final element or device including all field wiring. 

  
3.07  SPARE PARTS AND TEST EQUIPMENT: 
 
 A. Furnish one set of standard recommended spare parts, as indicated in the manufacturer's 

instruction manuals, for each type of instrument provided. 
  

B. Provide spare parts and supplies in a quantity sufficient enough to maintain the PLC-based 
control system for a period of one (1) year after final acceptance. 

 
C. Furnish the following spare parts: 

 
  1. One (1) of each type of input/output module or board 
   

2. One (1) of each type of power supply 
 
  3. Two (2) of each type of special tool needed for normal maintenance and 

 calibration 
 
  4. One dozen surge protectors of each type used 
 
  5. Two dozen (24) fuses 
  

D. RTU Control Panel: 
 
  1. The manufacturers’ recommended spare parts shall be supplied with the panels. 
 
  2. A spare processor module capable of replacing the main processor shall be provided 

for each unit.  Programming unit shall also be provided. 
 
 E. Box and ship the spare parts in a separate container from other equipment and label 

prominently. 
 
  

END OF SECTION 



Mohegan Park Tank Replacement           
Norwich Public Utilities                                               September 2016 
 

PROCESS PIPE AND FITTINGS 
15060 - 1 

  

SECTION 15060 
 

PROCESS PIPE AND FITTINGS 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section covers furnishing, laying, jointing, and testing of interior process pipe including 
fittings, special castings and appurtenant work, as indicated on the drawings and as specified. 

 
1.02 RELATED WORK: 
 
 A. Section 02576, DUCTILE IRON PIPE AND FITTINGS 
 
 B. Section 09900, FIELD PAINTING AND COATING 
 
 C. SECTION 15100, PROCESS VALVES AND APPURTENANCES 

 
1.03 QUALITY ASSURANCE: 
 

A. All pipe and fittings shall be inspected and tested at the foundry as required by the standard 
specifications to which the material is manufactured. 

 
B. The Owner reserves the right to have any or all pipe, fittings, and special castings inspected 

and/or tested by an independent service at either the manufacturer's plant or elsewhere.  Such 
inspection and/or tests shall be at the Owner's expense. 

 
1.04 REFERENCES: 
 

A. The following standards form a part of this specification and indicate the minimum standards 
required: 

 
American National Standards Institute (ANSI) 

 
ANSI A2l.4 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 

 
ANSI A2l.10 Ductile-Iron and Gray-Iron Fittings, 3-inches through 48-inches, for Water 

and Other Liquids 
 
ANSI A21.11 Rubber Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 
 
ANSI A2l.15 Flanged Ductile-Iron Pipe with Threaded Flanges 
 
ANSI A2l.50 Thickness Design of Ductile-Iron Pipe 
 
ANSI A2l.51 Ductile-Iron Pipe, Centrifugally Cast in Metal or Sand-Lined Molds for Water 

or Other Liquids 
 
ANSI A21.53 Ductile-Iron Compact Fittings, 3 inch through 16 inch. for Water and Other 

Liquids. 
 
 
 

American Water Works Association (AWWA) 
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AWWA C606 Standard for Grooved and Shouldered Joints 
 
AWWA C651 Standard for Disinfecting Water Mains 

 
American Society for Testing and Materials (ASTM) 

 
ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated (Galvanized) Welded and 

Seamless 
 
ASTM A307 Low-Carbon Steel, Externally and Internally Threaded Standard Fasteners 

 
1.05 SUBMITTALS: 
 

A. Shop drawings shall be submitted as specified in Section 01300. 
 

B. Shop drawings shall consist of manufacturer's scale drawings, cuts, or catalogs including 
descriptive literature and complete characteristics and specifications and code requirements. 
Shop drawings shall be submitted for the ductile iron pipe, type of joint, fittings, couplings, 
filling rings, and lining and coating in accordance with specifications. 

 
C. Sworn certificates shall be furnished to the Engineer verifying the results of tests called for in 

subsection 1.03, Quality Assurance. 
 

D. Pipe support design calculations stamped and approved by a Professional Engineer 
registered in the state where the project is located. 

 
 
PART 2 - PRODUCTS 
 
2.01 DUCTILE IRON PIPE AND FITTINGS: 

 
A. All ductile iron pipe shall be designed in accordance with ANSI A2l.50 and shall be 

manufactured in accordance with ANSI A2l.51. 
 
B. Pipe for use with sleeve type couplings shall be as specified above except that the ends shall 

be plain (without bells or beads).  The ends shall be cast or machined at right angles to the 
axis. 

 
C. Pipe for use with grooved type couplings shall have ends grooved in accordance with AWWA 

C606. 
 

D. Pipe thickness class, unless otherwise indicated: 
 

1. Minimum thickness class shall be Class 53 for use with threaded flanges. 
 
2. For grooved couplings, minimum thickness class shall be Class 53 for pipe smaller 

than 18-inches and Class 56 for pipe 18 inches and larger. 
 
E. Machined surfaces shall be cleaned and coated with a suitable rust-preventative coating at 

the shop immediately after being machined. 
 

F. Fittings shall conform to the requirements of ANSI A2l.10 and shall be of a pressure 
classification at least equal to that of the pipe with which they are used. 
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G. Flanged fittings shall be faced and drilled in accordance with ANSI A2l.10 except that special 
drilling or tapping shall be provided as necessary to ensure correct alignment and bolting. 

 
H. Provide ductile-iron grooved-end fittings conforming to ANSI A21.10 for center-to-face 

dimensions. 
 
1. End preparation for grooved-ends conforming to AWWA C606 for flexible or rigid 

joints as required by type of joint. 
 
2. Minimum wall thickness of grooved fittings 12-inch and smaller conforming to ANSI 

A21.53. 
 
3. Minimum wall thickness of grooved fittings larger than 12 inch conforming to ANSI 

A21.10. 
 

I. Fittings shall be provided with standard bosses where so indicated. 
 

J. The inside of pipe and fittings shall be given a cement lining and bituminous seal coat in 
accordance with ANSI A2l.4.  The thickness of lining shall be double that specified in the above 
referenced specification. 

 
K. The outside of pipe and fittings within structures shall not be coated with the bituminous 

coating, but shall be thoroughly cleaned as recommended by the coating manufacturer and 
given one shop coat of 69-1211 H.B. Epoxoline II primer made by Tnemec Company, Inc.; 
Multiprime made by Pittsburgh Plate Glass Col, Pittsburgh, PA; Recoatable Epoxy Primer 
B67H5/R5 made by Sherwin-Williams Company; or an approved equal product. 

 
L. Field painting is specified under Section 09900 PAINTING. 

 
2.02 STEEL PIPE AND FITITNGS: 
 

A. Steel piping shall be standard weight, Schedule 40, conforming to ASTM A53, Grade B. 
 
B. Pipe shall be beveled ends for welding.  Fittings shall be steel, butt well type, standard wall, 

conforming to ANSI B16.9 and ASTM A234, Grade WPB.  Flanges shall be forged steel slip-
on or welding neck type, raised face, Class 150, conforming to ASTM A105 and ANSI B16.5.   

 
C. All welding fittings shall be seamless, conforming to ASTM A234, with the same pressure 

rating as the piping it is connecting. 
 
D. The inside of piping and fittings shall be abrasive blasted and lined with an ANSI/NSF 

approved epoxy coating for potable water that conforms to AWWA C-213-91 for steel water 
pipelines.  The powder coating product shall be National Sanitation Foundation (NSF) 
Standard 61 certified material.   

 
E. The outside of pipe and fittings shall be thoroughly cleaned as recommended by the 

coating manufacturer and given one shop coat of 69-1211 H.B. Epoxoline II primer made 
by Tnemec Company, Inc.; Multiprime made by Pittsburgh Plate Glass Col, Pittsburgh, PA; 
Recoatable Epoxy Primer B67H5/R5 made by Sherwin-Williams Company; or an approved 
equal product. 

 
F. Field painting is specified under Section 09900 PAINTING. 
 
G. All fittings shall be designed to have the same strength as the piping, and reinforcing 

rings or saddles shall be provided where required. 
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H. Fittings shall conform to AWWA C208 and shall be seamless or welded.  All turns shall 
be of smooth curve and short radius unless otherwise shown on the drawings. 

 
I. All steel pipe and fittings shall be tested in accordance with AWWA C200. 

  
2.03 COPPER PROCESS PIPE: 
 

A. Piping for surface wash lines, connections of process equipment, and drains for process 
equipment shall be Type K, drawn, copper water tubing. 

 
2.04 JOINTS: 
 

A. Flanged joints shall conform to ANSI A2l.15 except that special drilling or tapping shall be 
provided as necessary to ensure correct alignment and bolting. 

 
B. Flanged pipe shall use long-hub flanges which shall be screwed on tight at the foundry by 

machine before they are faced and drilled. 
 
2.05 SLEEVE TYPE COUPLINGS: 
 

A. To ensure correct fitting of pipe and couplings, all flexible couplings and accessories shall be 
furnished by the supplier of the pipe and shall be of a pressure rating at least equal to that of 
the pipeline in which they are to be installed. 

 
B. Flexible couplings shall be Style 38 by Dresser Mfg. Div., Bradford, PA; Style 441 Smith-Blair, 

Inc., San Francisco, CA; R.H. Baker & Co., Inc., Huntington Park, CA; Clow Corporation, 
Rochester, NY; or approved equal products. 

 
C. All couplings shall be furnished with the pipe stop removed. 

 
D. Couplings shall be provided with gaskets of a composition suitable for exposure to the liquid 

within the pipe. 
 
2.06 GROOVED COUPLINGS: 
 

A. Couplings shall conform to AWWA C606. 
 
B. Minimum pipe wall thickness shall be as specified under "Pipe For Use With Couplings." 
 
C. Unless otherwise indicated, when grooved couplings are used, joint to be of rigid type with 

pipe grooves cut to bring pipe ends together.  Beam strength of joint shall be equal to or 
greater than that of flanged joint.  Flexible type joint to be used only as specified or indicated. 

 
D. Where grooved couplings are indicated to provide for expansion or flexibility, cut pipe grooves 

to provide necessary expansion or flexibility. 
 
2.07 WALL PENETRATIONS: 
 
 A. RESTRAINED: 
 

1. Where restrained wall penetrations are called for on the drawings, wall pipe castings 
with integral water stops shall be used.  Outside surfaces of castings to be encased 
in concrete shall not be painted or coated. 

 
2. OMNI*SLEEVE as manufactured by OMNI*SLEEVE, Cream Ridge, NJ, or approved 

equal shall be an accepted alternate when installed with retainer (tie) rods. 
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 3. Wall sleeves with mechanical seals only will not be allowed in lieu of castings. 

 
 B. NON-RESTRAINED: 
 

1. Where non-restrained wall penetrations are called for on the drawings, mechanical 
seals shall fill the space between the process pipe and the pipe sleeve to create a 
watertight seal.  Mechanical seal shall be Link-Seal by Thunderline Corporation, 
Wayne, Michigan; Sure Seal by International Piping Systems, Inc., Saugus, 
Massachusetts; OMNI*SLEEVE, by OMNI*SLEEVE of Cream Ridge, NJ; or 
approved equal. 

 
2.08 FILLING RINGS: 
 

A. The Contractor shall provide suitable filling rings where the layout of the flanged piping is such 
as to necessitate their use.  In materials, workmanship, facing and drilling, such rings shall 
conform to the 125-lb. ANSI Standard. Filling rings shall be of suitable length with nonparallel 
faces and corresponding drilling if necessary, to ensure correct assembly of the adjoining 
piping or equipment. 

 
2.09 GASKETS, BOLTS, AND NUTS: 

 
A. For flanged joints, gaskets shall be a minimum of 1/8 inch thick full face gaskets. 
 
B. Gaskets shall be of a composition suitable for exposure to the liquid within the pipe. 
 
C. Flanged joints shall be either made with bolts, bolt studs with a nut on each end, or studs with 

nuts where the flange is tapped.  The number and size of bolts shall conform to the same 
ANSI Standard as the flanges.  Bolts and nuts shall, except as otherwise specified or noted 
on the drawings, be heavy hex Grade B conforming to ASTM A307.  Bolt studs and studs 
shall be of the same quality as machine bolts. 

 
2.11 JOINT RESTRAINT: 
 

A. Where indicated or necessary to prevent joints, couplings or flange adapters from pulling apart 
under pressure, suitable systems with wedge bolts or welded locking rings shall be provided.  
Flange adapters shall be Series 2100 by EBAA Iron or equal.  When directed by the Engineer, 
suitable socket clamps, tie rods and bridles shall also be provided.  Bridles and tie rods shall 
be at least 3/4-inch diameter except where they replace flange bolts of smaller size, in which 
case they shall be fitted with a nut on each side of the pair of flanges.  The socket clamps and 
tie rods or bridles shall be coated with an approved primer paint after assembly, or, if 
necessary, prior to assembly. 

 
 
PART 3 - EXECUTION 
 
3.01 HANDLING AND CUTTING PIPE: 
 

A. Any pipe or fitting which has a damaged lining, scratched or marred machine surface, and/or 
abrasion of the pipe coating or lining shall be rejected and removed from the job site. 

 
B. Any fitting showing a crack and any fitting or pipe which has received a severe blow that may 

have caused an incipient fracture, even though no such fracture can be seen, shall be marked 
as rejected and removed at once from the work. 
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C. In any pipe showing a distinct crack and in which it is believed there is no incipient fracture 
beyond the limits of the visible crack, the cracked portions, if so approved, may be cut off by 
and at the expense of the Contractor before the pipe is laid so that the pipe used may be 
perfectly sound.  The cut shall be made in the sound barrel at a point at least 12-inches from 
the visible limits of the crack. 

 
D. Except as otherwise approved, all cutting shall be done with a machine suitable for cutting 

ductile iron pipe.  Hydraulic squeeze cutters are not acceptable.  Travel type cutters or rotary 
type abrasive saws may be used.  All cut ends shall be examined for possible cracks caused 
by cutting. 

 
E. The Contractor's attention is directed to the fact that damage to the lining of pipe or fittings will 

render them unfit for use; he shall use the utmost care in handling and installing lined and 
coated pipe and fittings to prevent damage.  Protective guards shall not be removed until the 
pipe is to be installed. 

 
F. Lined and coated pipe and fittings shall be assembled and installed with approved packing or 

gaskets of the type recommended by the pipe manufacturer for the particular lining used. 
 

G. Castings to be encased in masonry or concrete shall be accurately set with the bolt holes, if 
any, carefully aligned.  OMNI*SLEEVE shall be installed per manufacturer's instructions. 

 
H. Immediately prior to being set, castings shall be thoroughly cleaned of all rust, scale and other 

foreign matter. 
 
3.02 INSTALLING PIPE AND FITTINGS: 
 

A. No defective pipe or fittings shall be laid or placed in the piping, and any piece discovered to 
be defective after having been laid or placed shall be removed and replaced by a sound and 
satisfactory piece. 

 
B. Pipes and fittings shall be subjected to a careful inspection and a hammer test just before 

being installed. 
 

C. Before the pieces are assembled, rust-preventive coatings shall be removed from machined 
surfaces.  Pipe ends, sockets, sleeves, housings, and gaskets shall be thoroughly cleaned 
and all burrs and other defects shall be carefully smoothed. 

 
D. Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and shall be kept 

clean until accepted in the completed work. 
 

E. Flanged joints shall be made up tight, care being taken to prevent undue strain upon pump 
nozzles, valves, and other pieces of equipment. 

 
F. Pipe and fittings shall be laid accurately to the lines and grades indicated on the drawings or 

as required by the Engineer.  Care shall be taken to ensure good alignment both horizontally 
and vertically. 

 
G. Castings to be encased in masonry shall be accurately set with the bolt holes, if any, carefully 

aligned. 
 
H. Immediately prior to being set, castings shall be thoroughly cleaned of all rust, scale and other 

foreign material. 
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3.03 ASSEMBLING SLEEVE TYPE COUPLINGS: 
  

A. Prior to the installation of flexible couplings, the pipe ends shall be cleaned thoroughly for a 
distance of 8-inches.  Soapy water may be used as a gasket lubricant.  A follower and gasket, 
in that order, shall be slipped over each pipe to a distance of about 6-inches from the end, and 
the middle ring shall be placed on the already laid pipe and until it is properly centered over 
the joint.  The other pipe end shall be inserted into the middle ring and brought to proper 
position in relation to the pipe already laid. The gaskets and followers shall then be pressed 
evenly and firmly into the middle ring flares. 

 
B. After the bolts have been inserted and all nuts have been made up fingertight, diametrically 

opposite nuts shall be progressively and uniformly tightened all around the joint, preferably by 
use of a torque wrench of the appropriate size and torque for the bolts. 

 
C. The correct torque as indicated by a torque wrench shall not exceed 90 foot pounds. 

 
3.04 ASSEMBLING GROOVED COUPLINGS: 
 

A. Clean grooves and other parts. 
 
B Coat ends of pipe and outside of gasket with soft soap or silicone and slip gasket over one 

pipe end. 
 
C. Bring pipes to correct position and center gasket over pipe ends with lips against pipe. 
 
D. Place housing section, insert bolts and tighten nuts until housing sections are in metal-to-metal 

contact. 
 
E. If grooves must be cut in the field, the equipment used shall be as recommended by the 

coupling manufacturer.  Finished grooves shall comply with AWWA C606. 
 

3.05 PIPING SUPPORT: 
 

A. The Contractor shall furnish and install all supports necessary to hold the piping and 
appurtenances in a firm, substantial manner at the lines and grades indicated on the drawings 
or specified.  Pipe supports shall be furnished with one shop coat of rust inhibitive primer. 

 
B. All pipe and appurtenances connected to equipment shall be supported in such a manner as 

to prevent any strain being imposed on the equipment.  When manufacturers have indicated 
requirements that piping loads shall not be transmitted to their equipment, the Contractor shall 
submit a certification from the manufacturer stating that such requirements have been 
complied with. 

 
C. Piping within buildings shall be adequately supported from floors, walls, ceilings or beams.  

Supports from the floor shall be by approved saddle stands, or suitable concrete or brick piers 
as indicated or approved.  Pipe saddles shall be shaped to fit the pipe with which they will be 
used and shall be capable of screw adjustment.  Brick and concrete piers shall conform 
accurately to the bottom one-third to one-half of the pipe.  Piping along walls shall be 
supported by approved wall brackets with attached pipe rolls or saddles or by wall brackets 
with adjustable hanger rods. For piping supported from the ceiling, approved rod hangers of 
a type capable of screw adjustment after erection of the piping and with suitable adjustable 
concrete inserts or beam clamps shall be used. 
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3.06 TAPPED CONNECTIONS: 
 

A. Tapped connections in pipe and fittings shall be made so as to provide a watertight joint and 
adequate strength against pullout.  The maximum size of taps in pipe or fittings without bosses 
shall not exceed that listed in the appropriate table of the Appendix to the ANSI A2l.51, based 
on 3 full threads for ductile iron. 

 
B. Where the size of the connection exceeds that given above, a boss shall be provided on the 

pipe barrel and the tap shall be made in the flat part of the intersection of the run and branch 
of a tee or cross, or the connection shall be made by means of a tapped tee, branch fitting 
and tapped plug or reducing flange, or tapping tee and tapping valve, all as indicated or 
approved. 

 
C. All drilling and tapping of ductile iron pipe shall be done normal to the longitudinal axis of the 

pipe; fittings shall be drilled and tapped similarly, as appropriate.  Drilling and tapping shall be 
done only by skilled mechanics.  Tools used shall be adapted to the work and in good condition 
so as to produce good, clean-cut threads of the correct size, pitch, and taper. 

 
3.07 PRESSURE AND LEAKAGE TESTS: 
 

A. Prior to the pressure and leakage tests, the piping shall be thoroughly cleaned of all dirt, dust, 
oil, grease and other foreign material.  This work shall be done with care to avoid damage to 
linings and coating. 

 
B. Except as otherwise directed, all pipelines shall be given combined pressure and leakage 

tests in sections of approved length.  The Contractor shall furnish and install suitable 
temporary testing plugs or caps; all necessary pressure pumps, pipe connections, meters, 
gates, and other necessary equipment; and all labor required.  The Owner or Engineer may 
monitor the tests using their own gages. 

 
C. Subject to approval and provided that the tests are made within a reasonable time considering 

the progress of the project as a whole, and the need to put the section into service, the 
Contractor may make the tests when he desires. 

 
D. The section of pipe to be tested shall be filled with water of approved quality, and all air shall 

be expelled from the pipe.  If hydrants and blowoffs are not available at high points for 
releasing air, the Contractor shall make the necessary taps at such points, including required 
excavation and backfilling, and shall plug said holes after completion of the test. 

 
E. The section under test shall be maintained full of water for 24 hours prior to the combined 

pressure and leakage test being applied. 
 

F. The pressure and leakage test shall consist of first raising the water pressure (based on the 
elevation of the lowest point of the section under test, corrected to the gage location) to a 
pressure in pounds per square inch numerically equal to the pressure rating of the pipe.  If the 
Contractor cannot achieve the specified pressure and maintain it for a period of one hour, the 
section shall be considered as having failed to pass the pressure test. 

 
G. Following or during the pressure test, the Contractor shall make a leakage test by metering 

the flow of water into the pipe while maintaining in the section being tested a pressure 
equal to the pressure rating of the pipe. The maximum allowable leakage for pipelines shall 
be according to the following formula: 
 

  L = S x D x P1/2 / 148,000 
 
  where: 
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L = leakage (gallons per hour) 
S = length (feet) 
D = pipe diameter (inches) 
P = test pressure (psi) 

 
H. If the section fails to pass the pressure and leakage test, the Contractor shall do everything 

necessary to locate, uncover, and repair or replace the defective pipe, fitting, or joint, all at his 
own expense and without extension of time for completion of the work.  Additional tests and 
repairs shall be made until the section passes the specified test. 

 
I. If, in the judgment of the Engineer, it is impracticable to exactly follow the foregoing procedure, 

modifications in the procedure may be made as required and approved.  The Contractor will 
still be responsible for providing a line which satisfies the above leakage and pressure 
requirements. 

 
3.08 DISINFECTING AND FLUSHING: 
 

A. The Contractor shall disinfect the lines carrying potable water. 
 
B. The Contractor shall furnish all equipment and materials necessary to do the work of 

disinfecting, and shall perform the work in accordance with the procedure outlined in the 
AWWA C651 and all amendments thereto. 

 
C. In general, the procedure for disinfecting the line shall be to apply the chlorine through a tap 

in one end of the section and bleed off through a tap at the other end. 
 
D. The applied dosage shall be such as to produce a chlorine concentration of not less than 10 

mg/l after a contact time of not less than 24 hours. 
 
E. During the disinfection period, care shall be exercised to prevent contamination of water in 

existing lines. 
 
F. Any temporary connection to the lines or other facilities required to accomplish the disinfection 

of the lines as described above, shall be at the Contractor's expense. 
 
G. After treatment, the line shall be flushed with clean water until the residual chlorine 

concentration is less than 0.2 mg/l. 
 
H. The Contractor shall dispose of the water used in disinfecting and flushing in an approved 

manner. 
 
I. Bacteriological sampling and testing shall be done in accordance with AWWA C651 for each 

line and each branch.  Sampling shall be accomplished with sterile bottles treated with sodium 
thiosulfate, as required by Standard Methods.  No hose or fire hydrants shall be used in 
collection of samples.  A corporation cock installed on the line, with a removable copper tube 
gooseneck assembly, is the recommended method. 

 
J. Testing shall be done by a laboratory approved by the Engineer, in accordance with Standard 

Methods, and to be acceptable, must confirm the absence of coliform organisms.  A standard 
plate count may be required at the option of the Engineer. 

 
 

 
END OF SECTION 
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SECTION 15100 
 

PROCESS VALVES AND APPURTENANCES 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. This section of the specification covers the furnishing and installation of all process valves and 
appurtenances as indicated on the drawings and as specified herein.  All valves shall open 
counterclockwise unless otherwise indicated. 

 
B. The furnishing and installation of the new pressure reducing valves at the Bentley Brook 

PRV station is being included as Alternate No. 1 to the Base Bid. Refer to the Bid Proposal 
and Section 01025.  

 
1.02 RELATED WORK: 
 
 A. Section 09900, PAINTING 
 
 B. Section 13313, INSTRUMENTATION 
 
 C. Section 15060, PROCESS PIPE AND FITTINGS 
 
 D. Division 16, ELECTRICAL WORK 
 
1.03 SUBMITTALS:  
 

A. Shop drawings shall be submitted as specified in Section 01300. 
 
B. Shop drawings shall be submitted to the Engineer for review.  Shop drawings shall consist of 

manufacturer's cuts or catalogs including descriptive literature, complete characteristics, 
materials, and dimensions.  Include proper tag or identification number on each drawing. 

 
C. Written report to the Engineer certifying testing of all plastic valves and motor operated valves. 

 
D. Submit operation and maintenance manuals for each item supplied.  Manuals shall be subject 

to review by the Engineer 
 

E. Submit warranties as specified. 
 
1.04 REFERENCES: 
 

A. The following standards form a part of this specification and indicate the minimum standards 
required: 

 
American Society for Testing and Materials (ASTM) 

 
 ASTM   A48  Gray Iron Castings 
 
 ASTM   A126  Gray Iron Castings for Valves, Flanges, and Pipe Fittings 
   
 ASTM   A216  Carbon Steel Castings Suitable for Fusion Welding   
    for High-Temperature Service 
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 ASTM   A351  Austenitic Steel Castings for High- Temperature Service 
 
 ASTM   A536  Ductile Iron Castings 

ASTM   A564 Hot-Rolled and Cold-Finished Age- Hardening Stainless and 
Heat- Resisting Steel Bars, Wire and Shapes 

 
ASTM   B16 Free-Cutting Brass Rod, Bar, and Shapes for Use in Screw 

Machines 
 
 ASTM   B61  Stem and Valve Bronze Castings 
 
 ASTM   B62  Composition Bronze or Ounce Metal Castings 
 
 ASTM   D429  Rubber Property - Adhesion to Rigid Substrates 

 
American Water Works Association (AWWA) 

 
AWWA   C500 Gate Valves, 3 through 48-inch NPS, for Water and Sewage 

Systems 
 
AWWA   C504  Rubber Seated Butterfly Valves 
 
AWWA   C509 Resilient-Seated Gate Valves, 3-inch through 12-inch NPS, for 

Water and Sewage Systems 
 
AWWA   C550  Protective Interior Coatings for Valves and Hydrants. 

 
Federal Specifications (F.S.) 

 
F.S. TT-V-51F Varnish:  Asphalt 

 
F.S. WW-V-51F Valves, Angle Check, and Globe, Bronze 125 and 150 pounds 
 
F.S. WW-V-54D,  Int. Valves Gate, Bronze 125 and 150 pounds and No. 1 

 
1.05 WARRANTY: 
 

A. The pressure reducing valve manufacturer shall separately warranty that the equipment 
they supplied under this Section fully meets the criteria specified herein, and shall further 
warranty that the equipment is free from all defects in materials and workmanship. 

 
B. The manufacturer's warrantees from defects shall contain a provision that the manufacturer 

shall repair or replace any defects, to the satisfaction of and at no additional cost to the 
Owner, for a period of sixty (60) months from the date of substantial completion.  

 
 
PART 2 - PRODUCTS 
 
2.01 RESILIENT SEAT GATE VALVES: 
 

A. Resilient seat, wedge-type gate valves shall be manufactured to meet all applicable 
requirements of AWWA C509.  Valves 12 inches and smaller shall be bubble-tight at 200 psi 
water working pressure, tested in both directions. 
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B. Valve bodies shall be of ductile iron and shall have non-rising threaded bronze stems acting 
through a bronze stem nut.  Operation shall be by hand wheel and shall open as specified 
above.  All valves within structures shall have flanged ends. 

 
C. The wedge shall be of cast iron with resilient seating surfaces permanently bonded to the 

wedge in strict accordance with ASTM D429 or attached to the face of the wedge with 
stainless steel screws.  Each valve shall have a smooth, unobstructed water way free from 
any sediment pockets. 

 
D. Valves shall have low friction, torque-reduction thrust bearings. All O-rings and gaskets 

located above the stem collar shall be removable without taking the valve out of service. 
 

E. The interior and exterior surfaces of the valves shall have a non-toxic epoxy coating which is 
safe for potable water in accordance with AWWA C550. 

 
F. Resilient seat gate valves shall be as manufactured by Mueller, American Darling, Waterous 

Co., or approved equal. 
 
2.02 BUTTERFLY VALVES: 
 

A. Butterfly valves shall have a cast iron body and shall conform to AWWA C504, except as 
otherwise specified herein.  The valves shall have flanged ends. 

 
B. The valves shall be Class 150B, suitable for non-shock shut-off pressure of 150 psi.  The 

valves shall provide bubble-tight shut-off in both directions at 150 psi. 
 
C. Butterfly valve designs utilizing continuous linings on internal body surfaces and extending 

over the flanges will NOT be acceptable. 
 
D. Valve seats shall be removable and constructed of molded rubber.  The rubber seat shall 

be attached to the disk or body and shall be adjustable in either direction.  The seat ring 
on the body shall be of stainless steel. 

 
E. Valve discs shall be of either cast ductile iron conforming to ASTM A536, or type 316 

stainless steel as indicated on the drawings.  Discs shall seat at an angle of 90 degrees to 
the axis of the pipe. 

 
F. Rubber seats mounted on the disk shall be continuous and securely clamped to the disk 

or body.  All clamps, retaining rings and their fasteners shall be Series 300 stainless steel. 
 
G. All shaft bearings shall be of the self-lubricating corrosion-resistant, sleeve type.  Bearings 

shall be designed to handle all shaft loadings. 
 
H. Valves 24 inches and smaller shall utilize self-adjusting packing.  The packing shall be 

replaceable without removing the valve actuator. 
 
I. The valve shaft shall be Series 300 stainless steel.  The valve disk and shaft connection 

shall be by means of mechanically secured taper pins extending through the disk and shaft 
designed to provide a shakeproof connection without impairing shaft strength.  Taper pins, 
lockwashers and nuts shall be 18-8 stainless steel.  The shaft seals shall be designed for 
the use of standard chevron type packing or standard O-ring seals. 

 
J. The manual operation mechanism shall be firmly fixed to the valve body.  Orientation of 

the manual operator shall be submitted with the shop drawings and approved by the 
Engineer.  The operator shall be permanently lubricated, totally enclosed with a cast iron 
case, and the hand wheel or chain operator for valves more than 6 feet from the floor shall 
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turn counterclockwise to open.  The operator shall allow up to 300 foot-pounds of input 
torque at open and close positions without damage to the valve or operator.  The operator 
shall be capable of producing torques listed in Table 1 of AWWA C504. 

 
K. All valves shall be subjected to hydrostatic and leak tests in accordance with AWWA C504 

and shall be rejected if they do not pass this test. 
 
L. The butterfly valves shall be as manufactured by deZurik Corporation, Sartell, MN; 

Keystone Valves USA, Houston, TX; Henry Pratt Company, Aurora, IL; Mueller Co., 
Decatur, IL; Clow Valve Co., Oskaloosa, IA; or approved equal. 

 
2.03 PRESSURE REDUCING VALVES (ALTERNATE NO. 1): 
 

A. Pressure Reducing Valves to replace the existing pressure reducing valves at the Bentley 
Brook PRV station shall consist of a main valve assembly with a pilot-operated reducing 
control and solenoid shut-off valve control system, completely assembled, tested as a unit 
and ready for field installation.  

 
B. Main valve bodies shall be globe style, constructed of high-strength ductile iron conforming 

to ASTM A536 150 Class with integral flanges, faced and drilled per ANSI B16.1 Class 
125. The main valves shall consist of three major components including the body, 
diaphragm assembly and cove.  The diaphragm assembly shall be the only moving part.  

 
D. The diaphragm assembly shall be fully guided by a machined stem and shall utilize a non-

wicking diaphragm of nylon fabric bonded with synthetic rubber.   
 
E. Provide a system of pilots and controls to enable the valves to perform the function listed 

below. All controls and control piping shall be non-corrosive and suitable for the working 
pressure.  

 
F. The system shall include a normally open, direct-acting, diaphragm operated, spring 

loaded bronze pressure reducing pilot.  Pilots shall be easily field adjustable from near zero 
to a minimum of 10% above the factory setting.  Controls shall include adjustable closing 
speed control, y-strainer and pilot isolating valves. A normally open solenoid control shall 
be provided to close the main valve when energized.   

 
G. The main valves shall function to reduce a higher, fluctuating inlet pressure to a lower, 

steady outlet pressure regardless of variations in demand or inlet pressure.  
 
H. Upstream pressures at the Bentley Brook PRV station range from 89 psi to 94 psi under 

normal operations.  The downstream pressure setting for the new pressure reducing valves 
shall be approximately 85 psi. Under high demand operations, upstream pressures can 
drop to as low as 80 psi.  For these demand conditions, the new pressure reducing valves 
shall be fully open.      

 
I. The valves shall be Cla-Val Model 93-01 Pressure Reducing and Solenoid Shut-Off Valve 

as indicated on the Drawings. THIS IS A PROPRIETARY ITEM. SUBSTITUTION OF 

PRODUCTS OF OTHER MANUFACTURERS WILL NOT BE PERMITTED. 
 
2.04 PROCESS VALVES 2-1/2 INCHES AND SMALLER: 
 

A. Check valves 2-1/2 inches and smaller shall be standard, all brass or bronze, swing check 
valves with screwed ends, suitable for 125-pound working steam pressure.  They shall 
conform to F.S. WW-V-51F for Type III, Class B valves.  Check valves shall be manufactured 
by Jenkins, Walworth, Crane, Lunkenheimer, or approved equal.   
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B. Where so indicated or required, check valves shall be of a type suitable for mounting in a 
vertical position.  Insofar as possible, check valves shall be installed horizontally.   

 
C. Ball valves 2 inches and smaller shall be brass and bronze, three piece, bolted 

construction, suitable for 400 psi W.O.G. working pressure.  They shall be equal to Watts 
No. B-6800 or B-6801, Dyna Quip VBA Series, Apollo No. 82-100 or 82-200 Series, or 
equal.   

 
D. Gate valves 2 inches and smaller shall be standard, bronze, single wedge, rising stem type 

gate valves with screwed ends for 125 pound working steam pressure, conforming to Federal 
Specification WW-V-54D, Int. and No. 1, Screwed and Flanged (for land use).  They shall 
have silicon-bronze stems and Composition 2 for other parts 

 
E. Needle valves shall be bronze body with screwed bonnet.  The valves shall be designed 

to allow repacking under pressure with valve wide open.  The end of the stem shall be cone 
shaped and shall fit into a cone shaped seat.   Stem threads shall be fine pitch to permit 
close regulation of the flow.  Needle valves shall be Stockham Valves and Fittings Figure 
B-64, Walworth Company Figure 120; Powell Figure 180, or equal.   

 
F. Solenoid valves shall be general purpose, brass body, normally open, two-way type rated 

for 120 volts AC. The valves shall have stainless steel springs and watertight coil enclosure 
with a NEMA 3 rating. The valves shall be suitable for 125 psi working water pressure. 
Solenoid valves shall be ASCO RedHat Series 8210 General Service Solenoid Valves, or 
equal.   

 
2.05 PRESSURE GAUGES: 
 

A. Gauges shall be of the phosphor bronze Bourdon tube type and shall be 4-1/2 inch diameter, 
black polypropylene case, liquid filled, acrylic lens, solid front, with stainless steel movement 
and an accuracy of 1/2 one percent of full scale meeting ANSI B40.1, Grade 2A. Dial shall be 
calibrated in P.S.I. 

 
B. Pressure gauge shall have a 1/2-inch NPT brass bottom connection fitted with a snubber and 

shall be liquid filled with glycerine. 
 

C. Gauges shall range from 0 up to 150 percent of the normal pipe pressure or up to the 
maximum surge pressure, whichever is greater. 

 
D. The gauge valve shall be a ball valve.  The ball valve shall have a bronze body, stainless steel 

ball and teflon seats with a spring-closing handle. 
 

2.06 PAINTING: 
 

A. Interior surfaces of valves and miscellaneous piping appurtenances shall be given a shop 
finish of epoxy in accordance with AWWA C550, Protective Coatings for Valves and Hydrants. 

 
B. Parts customarily finished at the shop shall be given coats of paint filler and enamel or other 

approved treatment customary with the manufacturer. 
 

C. Ferrous surfaces obviously not to be painted shall be given a shop coat of grease or other 
suitable rust-resistant coating. 

 
 D. Field painting is specified under Section 09900 PAINTING. 

 
 
PART 3 - EXECUTION 
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3.01 INSTALLATION: 
 

A. Valves shall be carefully erected and supported in their respective positions free from 
distortion and strain.  Care shall be taken to prevent damage or injury to the valves and 
appurtenances during handling and installation.  Valve boxes shall be set plumb and centered 
over the valve operating nut. 

 
B.  Manufacturer's Field Service for Pressure Reducing Valves: 

 
1. Manufacturer's authorized representative shall be at the jobsite for assistance 

during equipment start-up and testing as specified in 3.02.   
 
3.02 FIELD QUALITY CONTROL: 

 
A. Valves shall be operated for five complete cycles to check for proper functioning prior to testing 

for water tightness. 
 

B. All material shall be carefully inspected for defects in workmanship and materials, all debris 
and foreign material shall be cleaned out of valve openings and seats, and all operating 
mechanisms operated to check their proper functioning.  Equipment which does not operate 
easily or is otherwise defective shall be repaired or replaced at the Contractor's expense. 

 
C. Field Testing. 

 
1. After installation, all valves shall be tested in conjunction with the piping system 

pressure and leakage testing specified in Section 15060.  
 

a. All valves shall be free from leaks.  Each leak which is discovered shall be 
repaired at no additional cost to the Authority. 

  
2. Two weeks before start-up and testing of the equipment, the Contractor shall submit 

a start-up and testing plan that defines the following: 
 

• Start and Completion Dates 
• Staffing (manufacturer’s rep., contractor, etc.) 
• Performance Testing (criteria) 
 

3. The Contractor shall provide the services of a qualified representative of the valve 
manufacturer to check-out the valve installation and assist the Contractor in the initial 
startup, field tests, and adjustment of the valves. The manufacturer’s representatives 
shall be on-site for a minimum of 2 days to complete this testing.  

 
4. The manufacturer’s representative will provide a certificate of compliance.  The 

Contractor shall provide the certification to the Owner. 
 
3.03 SPARE PARTS: 
 

A. One complete change of seat and packing per valve shall be supplied for valves with field 
replaceable seats and packing. 

 
 

 
END OF SECTION 
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SECTION 16010 
 

ELECTRICAL WORK - GENERAL PROVISIONS 
 

 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. The work covered by this section of the specifications consists of furnishing all labor, 
equipment, appliances, materials and incidentals in connection with the installation of the 
complete electrical systems as herein specified and as shown on the drawings. 

 
B. It is not the intent that the drawings shall show every junction box, conduit, wire, fitting, 

device, accessory, etc., but the Electrical Subcontractor shall be required to furnish without 
additional expense all transportation, labor and materials necessary to complete the 
electrical systems in accordance with the best practice of the trade. 

 
C. Unless otherwise specified, materials of the same classifications, used for the same 

purpose shall be the product of the same manufacturer. 
 
D. In conjunction with other sections of Division 16, the work shall include furnishing and 

installing the following items: 

1. Electrical power to new cabinet from existing electrical box. 

2. Grounding System 

3, Panelboard 

4. Wires and Cables 

5. Lighting Systems 

6. Miscellaneous Equipment 

7. Power and signal wiring, and conduit for process equipment and instrumentation 
furnished under Section 13313 and other divisions of the specifications as shown 
on the drawings. 

8. Above-ground Service Enclosure 

9. Electric Heating 

10. Transient Voltage Suppressor System (TVSS) 

     11.    Wiring Devices 
 
E. Make all necessary connections at "packaged" equipment furnished under other sections and 

Divisions of these specifications. 
 
F. Make all connections to equipment and devices furnished under Division 16 and other 

sections of these specifications except as otherwise specified. 
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G. Connect process and instrumentation cables furnished with field-mounted equipment under 
other sections and Divisions of these specifications. 

 
H. It is the intent of these specifications that the electrical system shall be suitable in every way 

for the service required.  All material and all work which may be reasonably implied as being 
incidental to the work of this section shall be furnished at no extra cost to the Owner 
 

1.02 RELATED WORK: 
 

A. The Electrical Subcontractor's attention is directed to the General Conditions, Supplementary 
Conditions. 

 
B. Section 01010, SUMMARY OF WORK 
 
C. Excavation and backfilling required for underground electrical work is included under 

Division 2. 
 
D. Concrete work and reinforcing for electrical equipment pads is included under Division 3. 

 
 E. Section 13313, INSTRUMENTATION 
 
1.03 INTERPRETATION OF DRAWINGS: 

 
A. The Drawings are diagrammatic only and are not intended to show exact locations of 

outlets and conduit runs. 
 
B. The Electrical Subcontractor shall verify with the Owner’s consulting engineer the exact 

locations and mounting heights of lighting fixtures, switches and receptacles prior to 
installation. 

 
C. Any work installed contrary to Contract Documents, or without approval by the Owner’s 

consulting engineer, shall be changed or replaced as directed by the Owner’s consulting 
engineer and no extra compensation will be allowed the Electrical Subcontractor for making 
these changes. 

 
D. The locations of equipment, fixtures, outlets, and similar devices shown on the Drawings 

are approximate only.  Exact locations shall be as approved by the Owner’s consulting 
engineer and/or Owner’s representative during construction.  The Electrical Subcontractor 
shall obtain in the field all information relevant to the placing of electrical work and in case 
of any interference with other work, shall proceed as directed by the Owner’s consulting 
engineer and shall furnish all labor and materials necessary to complete the work in an 
approved manner. 

 
E. Surface mounted panel boxes, junction boxes, conduit, etc., shall be supported by spacers 

to provide a clearance between wall and equipment. 
 
F. The ratings of motors and other electrically operated devices together with the size shown 

for their branch circuit conductors and conduits are approximate only and are indicative of 
the probable power requirements insofar as can be determined in advance of the purchase 
of equipment.  The ratings shown for motor branch circuit protective devices are the 
maximum ratings permitted.  Lower ratings may be used where approved as being proper 
for the dynamic characteristics of the motor and its connected load. 

 
G. Unless otherwise specified, all conduits, wires, and cables and the support systems for the 

conduits and cables that are required to make the electrical connections to equipment shall 
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be furnished and installed.  All connections to equipment shall be made as shown, 
specified, and directed and in accordance with the approved shop and setting drawings. 

 
H. Where circuits are shown as “home-runs”, all necessary fittings and boxes shall be 

provided for a complete raceway installation.  
 
I. The Electrical Subcontractor shall verify, in the field, all measurements necessary for his 

work and shall assume responsibility for their accuracy. 
 
1.04 LOCAL CONDITIONS: 
 

A. The Electrical Subcontractor shall provide and place all sleeves for conduits penetrating 
floors, walls, partitions, etc. 

 
B. All cutting and patching shall be done in a thorough workmanlike manner. 
 
C. Before submitting proposals, the Electrical Subcontractor is expected to inspect the site 

and survey the conditions to be encountered in the performance of the work.  Failure to 
familiarize himself with the conditions shall not relieve the Contractor's responsibility for full 
completion of the work in accordance with the provisions of the Contract. 

 
1.05 PERMITS, FEES AND INSPECTION: 
 

A. Permits, fees and notices shall be in accordance with the General Conditions and Division 
1.   

 
B. All work shall meet or exceed the latest requirements of all national, state, county, 

municipal and other authorities exercising jurisdiction over electrical construction at this 
project. 

 
C. All required permits and inspections shall be obtained and paid for by the Electrical 

Subcontractor, and given to the Owner at the completion of the work. 
 

1.06 CODES AND STANDARDS: 
 

A. Unless indicated or specified otherwise, materials and workmanship shall conform to the 
latest editions of the following codes, standards and specifications. 

 
1. National Electrical Code (NEC) 

2. National Bureau of Standards Handbook H-30 National Electrical Safety Code 

3. State and Local Codes, and all other authorities having jurisdiction 

4. Underwriter's Laboratories, Inc. (UL) 

5. American National Standards Institute, Inc. 

6. Institute of Electrical and Electronic Engineers (IEEE) 

7. National Electrical Manufacturers Association (NEMA) 

8. National Board of Fire Underwriters 

9. Insulated Power Cable Engineers Associated Specifications 
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10. American Society for Testing Materials Specifications 
 

1.07 SUBMITTALS: 
 

A. Material and Equipment Schedules.  As soon as practicable and within thirty days after the 
date of notice to proceed and before commencement of installation of any materials or 
equipment, the Electrical Subcontractor shall submit to the Owner’s consulting engineer 
eight complete brochures for approval of materials, fixtures, and equipment to be 
incorporated in the work.  The list shall include manufacturer's name, catalog numbers, 
cuts, diagrams, drawings, and such other descriptive data as may be required.  No 
consideration will be given to a partial submittal from time to time.  Approval of materials 
will be based on manufacturer's published ratings.  Any materials, fixtures and equipment 
listed that are not in accordance with the specification requirements will be rejected. 

 
B. Substitutions:  Substitution of material or equipment shall be in accordance with the 

General Conditions.  Equipment where specified by Make and Model # for coordination 
with existing equipment on the drawings shall not be substituted. 

 
C. Shop Drawings.  Shop drawings shall be submitted to the Owner’s consulting engineer for 

review in accordance with Section 01300.  Shop drawings shall be submitted for, but not 
limited to the following: 

 
1. Conduit 

2. Boxes and fittings 

3. Lighting Fixtures 

4. Electric Heating 

5. Wires, cables and appurtenances 

6. Wiring devices and appurtenances 

7. Above-ground Service Enclosure 

8. Control devices and stations 

9. Grounding system 

10. Fixture support equipment 

11 Circuit Breakers 

12 Panelboard 

D. Submit the following information with all equipment shop drawings. 
 

1. Manufacturer's certified scale drawings, cuts, or catalogs, including installation 
details and manufacturer's name. 

 
2. Manufacturer's specifications, including certified performance characteristics and 

capacity ratings. 
 
3. Electrical wiring diagrams and controls, where applicable. 



Mohegan Park Tank Replacement           
Norwich Public Utilities                                               September 2016 
 

ELECTRICAL WORK – GENERAL PROVISIONS 
16010 - 5 

 
4. Certificate of compliance with Code, where applicable. 
 
5. Detail of all conduit stub-up with conduit size and dimensions from columns or 

walls. 
 
E. Equipment shop drawings and wiring diagrams must be prepared specifically for this 

installation.  Standard factory wiring diagrams with a revision marked in ink for this 
installation will be accepted. 

 
F. All control and wiring diagrams shall be complete with the following description: 
 

1. Sequence of operation 
 
2. Sequence of interlocking 
 
3. Operation of alarms 
 
4. Legend 
 
5. Wiring Numbers 
 

G. All equipment shop drawings shall be properly identified and indicate the Article number of 
the specifications or the Drawing number which applies to the submitted item. 

 
H. Shop drawings for the items listed above shall be submitted for approval in accordance 

with the preceding paragraphs.  The Owner’s consulting engineer, however, reserves the 
right to require submittal of shop drawings on any other material or equipment to be 
installed under this Section not specifically listed above. 

 
1.08 MANUFACTURER’S SERVICES: 
 
 A. Furnish manufacturer’s services for testing and start-up of the engine-generator sets. 
 
1.09 MINOR DEVIATIONS: 
 

A. The work as shown on the drawings is diagrammatic and is intended to show the work 
included and the arrangement of the various systems. 

 
B. It is not intended that the accompanying plans and specifications cover every detail of the 

required installation.  Furnish and install equipment, materials and labor as shown or 
specified, as are usually furnished, or as are needed to make a complete and satisfactory 
operating installation, whether mentioned or not, omitting only those items which are 
specifically excluded. 

 
C. Locations and mounting heights of equipment and/or devices as shown are approximately 

correct.  The Owner’s consulting engineer reserves the right to relocate any equipment or 
device prior to actual installation at no extra cost to the Owner. 

 
D. No deviation from layout shall be made without written approval from the Owner’s 

consulting engineer. 
 

1.10 TEMPORARY LIGHT AND POWER: 
 

A. The Electrical Subcontractor shall provide temporary light and power and pay all energy 
charges as described in Division 1. 
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1.11 ELECTRICAL REFERENCE SYMBOLS: 
 

A. Symbols shown on the drawings shall approximate location of fixtures, outlet boxes, and 
conduit runs, and other equipment, unless otherwise detailed.  The exact location shall be 
governed by structural conditions and obstructions.  This is not to be construed to permit 
redesigning systems.  All outlets shall be interconnected as shown on the drawings.  Locate 
and install all boxes and equipment where they will be readily accessible. 

 
1.12 PHASE IDENTIFICATION: 
 

A. The entire system of wiring shall be phased by color code as follows: 

 
1. Wires No. 6 AWG and smaller shall have a continuous colored outer covering. 
 
2. Wires larger than No. 6 AWG shall be identified at all points of termination by 

gummed tape, plastic tape, etc., applied to the wire. 
 
3. Bus bars in motor control centers and panelboards shall be properly identified by 

color as herein specified. 
 
4. Code colors for wiring systems shall be: 
 

  120/240 Volts 

 
 Phase A – Black 
 Phase B – Red 
 Neutral – White 

 

1.13 PROTECTION AND CLEANING OF EQUIPMENT: 
 

A. All electrical equipment, upon receipt, shall be adequately stored and protected from 
damage. 

B. After installation, all electrical equipment shall be protected to prevent damage during the 
construction period.  Openings in conduits and boxes shall be closed to prevent entrance 
of foreign materials. 

C. The interior of boxes and cabinets shall be left clean.  Exposed surfaces shall be cleaned 
and plate surfaces polished. 

1.14 OPERATION AND MAINTENANCE MANUALS: 

A. The Electrical Subcontractor shall furnish the Owner with three (3) copies of complete 
operating and maintenance manuals.  Manuals shall include all equipment, maintenance 
instruction, parts list, warranties, schematic diagrams of control systems, and lubrication 
charts. 

B. Manuals shall contain only that information which specifically applies to this project, and all 
unrelated material shall be deleted.  During the instruction period, herein specified, this 
manual shall be used and explained.  Each copy of manual shall be clearly indexed and 
include a directory of all subcontractors and maintenance contractors, indicate the area of 
their responsibility, and list the name and telephone numbers of the responsible member 
of each organization.  This material shall have a clear plastic protective shield over each 
sheet of data. 
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C. Each manual shall be bound in an expandable plastic covered hardbound binder.  Binders 
shall be three (3) straight post type.  Ring type binders will not be acceptable.  The manual's 
front cover and side cover shall be gold-leaf stamped "Operation and Maintenance Manual 
-- Electrical Systems" along with the project title. 

1.15 OPERATING AND MAINTENANCE INSTRUCTIONS: 

A. A competent Engineer shall be provided by the Electrical Subcontractor to instruct operating 
personnel in the operation and maintenance of equipment and systems. 

1.16 SPARE PARTS DATA: 
 

A. The Electrical Subcontractor shall furnish a complete list of recommended spare parts and 
supplies for the equipment furnished with current unit prices and source of supply. 

 
1.17 TESTS: 
 

A. The Electrical Subcontractor shall perform all tests at the completion of the work and the 
results furnished to the Owner and Engineer in writing.  Tests shall include, but not be 
limited to:  all systems test free of shorts or grounds, proper neutral connections, ground 
system resistance, all lighting fixtures with lamps in place for 10 hours. 

 
B. Upon completion of all work, the Electrical Subcontractor shall furnish, in duplicate, 

certificates of inspections from all inspectors and authorities having jurisdiction. 
 
C. Furnish all labor, material, instruments, supplies and services and bear all costs for the 

accomplishment of the tests. 
 

1.19 GUARANTEE: 
 

A. The Electrical Subcontractor shall guarantee equipment and performance of the installation 
and equipment in accordance with the GENERAL CONDITIONS and DIVISION 1. 

 
B. Lamps shall be furnished and installed in each lighting fixture as soon as fixtures are 

properly hung.  Replace all lamps that fail within ninety (90) days after final acceptance at 
no additional cost.  If the Electrical Subcontractor fails to replace lamps during the 
guarantee period, after a second request the Owner may replace lamps and back-charge 
Electrical Subcontractor. 

 
 

PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. The materials used in all systems shall be new, unused and as hereinafter specified.  All 
materials where not specified shall be of the very best of their respective kinds.  Samples 
of materials or manufacturer's specification shall be submitted for approval as required by 
the Engineer. 

 
B. Materials and equipment used shall be U.L. listed wherever such approved materials and 

equipment is available. 
 
C. Electrical equipment shall at all times during construction be adequately protected against 

mechanical injury or damage by water.  If any apparatus has been damaged, such damage 
shall be repaired by the Electrical Subcontractor at his cost and expense.  If any apparatus 
has been subject to possible damage by water, it shall be thoroughly dried out and put 
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through such special tests as directed by the Engineer, at the cost and expense of the 
Electrical Subcontractor, or shall be replaced by the Electrical Subcontractor at his own 
expense. 

 
D. The Electrical Subcontractor's attention is directed to the requirements of the various sections 

of Division 16 for additional product specifications. 
 
2.02 MANUFACTURER'S NAMEPLATES: 
 

A. All equipment shall have the manufacturer's name, address, model or type designation, serial 
number and all applicable ratings clearly marked thereon in a location which can be readily 
observed after installation.  The required information may be die-stamped into the surface of 
the equipment or may be marked on durable nameplates permanently fastened to the 
equipment. 

 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. All work shall be executed in full accordance with the National Electrical Code and local 
rulings.  Should any work be performed contrary to said rulings, ordinances and 
regulations, this Electrical Subcontractor shall bear full responsibility for such violations and 
assume all costs arising therefrom. 

 
B. Load Balance: 
 

1. Electrical loads shall be balanced across panelboard busses.  Loads between 
phases shall not vary more than 10 percent. 

 
C. Before starting the work, confer with all other trades relative to the location of pipes, ducts, 

and apparatus or fixtures to be installed by them and select locations for the work which 
will avoid possible conflicts with the work of other trades involved.  All differences or 
conflicting conditions concerning the work shall be called to the attention of the Engineer 
for adjustment before starting work.  For such work performed or materials installed in 
violation of the above clause the work shall be readjusted to the complete satisfaction of 
the Engineer at the sole expense of the Electrical Subcontractor . 

 
D. Cleanup: 
 

1. The Electrical Subcontractor shall cooperate with other workmen and with the 
General Contractor in the daily removal of debris from the work site. 

 
2. The Electrical Subcontractor shall leave "broom clean" all areas where he has 

interrupted or completed his work. 
 
3. He shall cooperate with the General Contractor in good housekeeping procedures. 
 
4. At the completion of his work, prior to the final inspection, the Electrical 

Subcontractor shall clean all devices, plates, fixtures, lenses, switches, cabinets, 
exposed conduits, fittings, etc. and shall have the premises in a thoroughly clean 
condition. 

 
3.02 RECORD DRAWINGS: 
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A. As the work progresses, legibly record (red line) all field changes on a set of project contract 
drawings.  Prior to Substantial Completion of the project, submit the red lined prints to the 
Engineer for use in preparation of the record drawings. 

 
3.03 TESTS AND ADJUSTMENTS: 
 

A. Test all systems furnished under Division 16 and repair or replace all defective work.  Make 
all necessary adjustments to the systems and equipment and instruct the Owner's personnel 
in the proper operation of the systems and equipment.  The Owner reserves the right to 
videotape the instruction sessions for future use in training. 

 
 
 

END OF SECTION 
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SECTION 16011 
 

MISCELLANEOUS ELECTRICAL EQUIPMENT 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. The Electrical Subcontractor shall furnish and install all miscellaneous equipment as shown 
on the drawings and as specified hereinafter. 

 
B. The Electrical Subcontractor's attention is directed to the requirements of Section 16010, 

ELECTRICAL WORK - GENERAL PROVISIONS. 
 
1.02 SUBMITTALS:   
 

A. Shop drawings shall be submitted as specified in Section 01300. 
 
B. Manufacturer's data and descriptive literature shall be submitted for all material specified 

hereinafter. 
 
C. Shop drawings, complete with wiring diagrams showing all standard and optional features 

for the service switchboard shall be submitted. 
 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. Except as otherwise specified, nameplates shall be black and white laminated plastic 
having engraved letters extending through the black face into the white layer.  Warning 
nameplates shall be red and white laminated plastic having engraved, 1-inch high letters 
extending through the red face into the white layer. 

 
B. General purpose receptacles shall be 20 ampere, 125 volt, 2 pole, 3 wire, grounding type 

with totally-enclosed molded brown body, binding screw terminals, grounding screw 
terminal, phosphor bronze contacts and cap retention clips.  Receptacles shall be 
Specification Grade and meet Federal Specification W-C-596-C.  Provide ground fault 
interrupting receptacles where shown on the drawings.   

 
C. Surge protection equipment shall be specified on the Drawings.  Surge protection 

equipment shall be knockout-or hub-mounted on main circuit breaker enclosure. 
 

D. Circuit breakers shall be thermal-magnetic, molded case type, 120, 240, single  or 2 pole 
with frame and trip ratings as shown on the drawings.  Breakers rated 120 or 240 volts 
shall have a minimum interrupting capacity of 10,000 RMS amperes symmetrical.  
Breakers shall be furnished in NEMA Type 1 enclosures, except as otherwise shown on 
the drawings, having external operating handles and full cover interlock.   

 
E. EQUIPMENT SUPPORTS:   

 
1. Support for mounting lighting fixtures, panelboards, starters, and other electrical 

distribution and control equipment shall be continuous slot channels with inner 
clamping ridges.  Channels and fittings shall be formed from low carbon steel strip, 
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hot dipped galvanized and field painted.  Nuts shall be case-hardened steel with 
serrated grooves.  

 
2. Support equipment shall be as manufactured by Unistrut Building Systems, Van 

Huffel Tube Corp., or shall be acceptable equivalent product.  Support sizes and 
arrangements shall be as required for the equipment being supported.   

 
F.  Pedestal Cabinet: 

 
1. Pedestal cabinet shall be outdoor weatherproof type suitable for mounting on a 

concrete pad as shown on the Drawings.  Dimensions shall be as shown on the 
Drawings 

 
2. The pedestal cabinet shall be constructed of heavy gauge sheet aluminum and 

shall be NEMA 3R. 
 
3. Cabinet shall have full size backboard of powder coat steel. 
 
4. Interior and exterior finish shall be baked enamel (color selected by Engineer) 

over a rust resistant primer.  
 
5. Each door shall have three point latch and pin tumbler type door lock and 

provisions for padlocking.  Furnish six keys. 
 
6. Pedestal cabinet shall have an internally mounted fan with thermostat control and 

door mounted baffled louvers. 
 
7. Pedestals shall be complete with all mounting hardware and accessories 

required for installation as shown on the Drawings.  
 
8. Pedestal cabinet shall be furnished with a thermostatically controlled electric 

heater.  Heater shall be 120V, single phase, 100W, with protective cover and 
integral thermostat.  Heater shall be Model D-AH1001A as manufactured by 
Hoffmann Co.; Chromalox; Berko, or equal. 

 
9. Pedestal cabinet shall be as manufactured by Erpel, Inc; Tri-County Enclosures, 

Inc; Bison ProFab Engineering & Fabrication, or equal. 
 

G.  Intrusion Contacts: 
 

1. Intrusion contacts shall be surface mounted magnetic, hermetically sealed reed-
type contact complete with mounting bracket.   

 
2. Contacts shall accommodate gap distance up to 3-inhces. Contacts shall be 

installed such that manufacturer’s specified min./max. gap distance for model is 
met.  Contact shall connect to three fee of flex stainless steel conduit. 

 
3. Intrusion contacts shall be Sentrol/GE-Interlogix brand 2505A Series or approved 

equal.  
 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION:   
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A. Nameplates shall be permanently installed on all distribution and control equipment.  
Nameplates shall identify the distribution equipment and indicate the load served by control 
equipment.   

 
B. Electrical equipment shall be supported in an acceptable manner.  A safety factor of not 

less than two shall be applied to all equipment supports.   
 
C. Cabinet Mounting 

 
1. The cabinet shall be mounted and secured on a concrete foundation as specified 

herein in and as shown on the Contract Drawings. 
 

2. The back of the cabinet shall be located a minimum of nine (9) inches away from 
the adjacent tank wall when mounted. 

 
3. The cabinet shall be located as shown on the drawing unless otherwise directed 

by the Engineer.  Should existing conditions dictate a more appropriate cabinet 
location the Contractor shall install the cabinet and foundation anywhere within a 
20 foot radius of the location shown on the drawings at no additional cost to the 
Engineer, except for the appropriate change in quantity of conduit. 

 
 
 

END OF SECTION 
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SECTION 16110 
 

RACEWAYS 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. The Electrical Subcontractor shall furnish and install the complete raceway systems, with 
all accessories, fittings, boxes, etc., as shown on the drawings and as specified hereinafter. 

 
B. The Electrical Subcontractor's attention is directed to the requirements of Section 16010, 

ELECTRICAL WORK - GENERAL PROVISIONS. 
 
1.02 SUBMITTALS:  
 

A. Shop drawings shall be submitted as specified in Section 01300. 
 
B. Manufacturer's data and descriptive literature shall be submitted for all materials specified 

hereinafter. 
 
1.03 APPLICATIONS: 
 

A. All wiring shall be installed in rigid steel conduit, except as otherwise shown on the 
drawings or specified hereinafter. 

 
B. PVC conduit shall be used for conduit to be placed underground and/or embedded in 

concrete unless otherwise indicated. 
 
C.  Rigid steel PVC coated conduit shall be installed in outdoor location. 
 
D. Fittings, exposed switch, outlet and control station boxes and other exposed boxes 4" 

square and smaller shall be cast or malleable iron. 
 
E. Except as otherwise shown on the drawings, terminal, junction and pull boxes larger than 

4" square shall be sheet steel. 
 
F. PVC fittings shall be used with PVC conduit. 
 
G. Liquidtight, flexible metal conduit shall be used for all connections to equipment subject to 

vibration. 
 
H. No conduit smaller than 3/4" electrical trade size shall be used, except as otherwise shown 

on the drawings.  Box sizes shall not be less than that required by the National Electrical 
Code. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. Rigid steel conduit shall be heavy-gauge steel, hot-dipped galvanized per ASTM A123 
inside and outside over the entire length including threads and shall have an additional 
factory-applied sealing finish inside and outside.  Conduit shall be as manufactured by 
Youngstown Sheet and Tube Co.; Allied Tube and Conduit Corp.; Wheeling-Pittsburg Steel 
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Corp., or equal.  Rigid steel conduit shall be furnished with a coupling on one end and 
thread protector on the other. 

 
B. PVC conduit shall be rigid polyvinyl chloride, Schedule 40, meeting the requirements, of 

UL 651 and NEMA TC-2, as manufactured by Carlon, Phillips Petroleum Co.; Triangle Pipe 
and Tube Co., Inc.; or approved equal. 

 
C. PVC coated rigid steel conduit shall be heavy wall steel tubing with a hot-dipped      

galvanized finish inside and out after threading with a minimum 0.040-in thick, polyvinyl 
chloride coating permanently bonded to it and an internal chemically cured urethane or 
enamel coating.  The rigid steel conduit shall comply with ANSI C80.1 and UL/6 prior to 
coating manufactured by “OCAL”; “Plasti-Bond Red”; “Triangle PWC Inc.” or equal. 

 
D. Liquidtight, flexible metal conduit shall consist of a flexible, corrosion resistant metal core 

with an extruded, watertight, synthetic jacket.  Conduits smaller than 1-1/2" shall have a 
continuous ground conductor under the jacket.  Conduit shall be sealtite Type UA 
manufactured by Anaconda Metal Hose Div., or as manufactured by American Flexible 
Conduit Co., Inc.; Universal Metal Hose Co.; or equal. 

 
 E. BOXES AND FITTINGS: 
 

1. Sheet metal boxes shall have continuously welded seams, ground smooth.  Steel 
boxes shall be hot-dipped galvanized after welding.  Box bodies shall be flanged 
and shall be without holes or knockouts.  Bodies shall be not less than 14 gauge 
metal and covers shall be not less than 12 gauge metal.  Covers shall be gasketed 
and fastened with stainless steel hardware.  Boxes shall be as manufactured by 
Hoffman Engineering Co.; Superior Switchboard & Devices; Sun Metal Products 
Div; or equal. 

 
2. Cast or malleable iron boxes and fittings shall have cadmium-zinc finish with cast 

covers and stainless steel screws as manufactured by the Crouse-Hinds Co.; 
Appleton Electric Co.; L.E. Mason Co.; or equal. 

 
3. PVC fittings shall be as manufactured by Carlon, an Indian Head Co.; Raco, Inc.; 

Robroy Industries; or equal. 
 

4. Conduit elbows shall be of the same material and construction as the conduits to 
which they are connected. 

 
5. Conduit hubs shall be as manufactured by Myers Electric Products, Inc.; Raco, 

Inc.; Appleton Electric Co.; or equal. 
 
6. Fittings used with liquidtight, flexible conduit shall be of the screw-in, com-pression 

type with sealing ring.  Fittings larger than 1-1/4" shall be furnished   with integral 
ground lugs.  Fittings shall be as manufactured by Thomas and Betts Co.; Crouse-
Hinds Co.; Appleton Electric Co.; or equal. 

 
F. Hangers, rods, backplates, beam clamps, etc. shall be hot-dipped galvanized iron or steel.  

They shall be as manufactured by the Appleton Electric Co.; Thomas and Betts Co.; 
Unistrut Corp.; or equal.   

 
G. Warning tape shall be 6 inches wide, yellow polyethylene not less than 3.5 mil thick with a 

minimum strength of 1,500 psi and shall be as manufactured by W.H. Brady Co.; Panduit 
Corp; Seton Name Plate Corp.; or equal.  Tape shall have black lettering on two lines as 
follows: 
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 1. For electrical conduits: 
 
   CAUTION CAUTION CAUTION 
   BURIED ELECTRIC LINE BELOW 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. Exposed conduits shall be run parallel to or at right angles to walls.  Conduit runs shall be 
straight and true.  Conduit shall be supported by means of one-hole pipe clamps.  One-
screw backplates shall be installed where required to raise conduits from the surface.  
Multiple, horizontal runs shall be supported on trapeze hangers with steel horizontal 
members and threaded rods not less than 3/8 inches diameter.  Hangers shall be attached 
to structural steel by means of beam clamps.  Spot type inserts shall be used in concrete. 

 
B. Conduit bends shall be carefully made to prevent distortion of the circular cross-section.  

No conduit run shall have more than the equivalent of three 90 degree bends between 
pulling points.  Changes in direction shall be made with bends, standard elbows and pull 
boxes.  Bends in parallel runs shall be concentric. 

 
C. Conduit shall not be supported from piping, piping supports, or mechanical equipment 

subject to vibration or removal. 
 
D. The ends of all conduits shall be tightly plugged during construction until wires are to be 

pulled.  Spare conduits shall be furnished with threaded caps. 
 
E. Conduits shall be terminated at pressed steel boxes and ungasketed sheet metal 

enclosures with double locknuts and suitable bushings.  Bushings installed on conduits 
containing ground wires shall be grounding type.  Conduits shall be terminated at gasketed 
sheet metal enclosures with conduit hubs. 

 
F. Steel conduit connections shall be made with threaded fittings. 
 
G. Wire shall not be pulled until the conduit system is complete in all details. 
 
H. Pull wire shall be installed in all telephone conduits.  Pull wire shall be 1/8" polypropylene 

with not less than 380 pound tensile strength. 
 
I. Warning tape shall be installed over underground conduit runs except where conduits run 

under structural features.  Tape shall be installed 12" below finished grade or surface. 
 
J. Underground conduit runs shall follow the drawings and shall run in straight lines as far as 

possible.  Where deviation from a straight line becomes necessary, bends shall be of 
sufficient radius for the proper rodding and installation of cable.  Changes in direction of 
runs exceeding a total of 10 degrees, either vertical or horizontal, shall be made by long 
sweep bends having a minimum radius of curvature of 25 ft., except that manufactured 
bends may be used at ends of short runs of 100 ft. or less, and then only at or close to the 
end of the run.  The long sweep bends may be made up of one or more curved or straight 
sections and/or combinations thereof.  Manufactured bends shall have a minimum radius 
of 36 in. where a larger radius cannot be used. 

 
K. The Electrical Subcontractor shall furnish one set of marked copies of contract drawings, 

showing the exact routing and depths of all underground conduit, and bends deviating from 
a straight line, shall be referenced dimensionally from fixed objects or structures. 

END OF SECTION 
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SECTION 16120 
 

WIRES AND CABLES 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. Furnish, install and test all wires, cable and appurtenances as shown on the drawings and 
as specified hereinafter. 

 
B. The Electrical Subcontractor's attention is directed to the requirements of Section 16010, 

ELECTRICAL WORK - GENERAL PROVISIONS. 
 

1.02 SUBMITTALS:  
 
A. Shop drawings shall be submitted as specified in Section 01300. 

 
B. Samples of proposed wire shall be submitted for review.  Each sample shall have the size, 

type of insulation and voltage stenciled on the jacket. 
 
B. Acceptable samples will be sent to the project locations for comparison by the Engineer 

with the wire actually installed. 
 
C. Installed, unacceptable wire shall be removed and replaced at no additional cost to the 

Owner. 
 
D. Manufacturer's data and descriptive literature shall be submitted for all wire and cable. 
 

1.03 APPLICATIONS: 
 
A. Building wire for power and lighting circuits shall be Type XHHW or THWN. 
 
B. Building wire for control, indicating and metering circuits shall be Type THWN, No. 14 

AWG, 19-strand. 
 

C. Ground wires shall be Type XHHW or THWN, green. 
 
D. Except for control, indication, metering, telephone and signal wiring, no conductor smaller 

than No. 12 AWG shall be used.  Wire sizes shall be not less than required by the National 
Electrical Code. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 

A. Conductors shall be annealed, 98 percent conductivity, soft-drawn copper. 
 
B. All conductors No. 10 AWG and larger shall be stranded. 

 
2.02 BUILDING WIRE: 
 

A. Type XHHW wire shall be 600 volt, cross-linked polyethylene insulated, as manufactured 
by Pirelli Cable Corp., Collyer Insulated Wire Co.; the Okonite Co., or equal. 
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B. Type THWN wire shall be 600 volt, cross-linked polyethylene insulated with nylon jacket, 
as manufactured by Pirelli Cable Corp., Collyer Insulated Wire Co.; the Okonite Co., or 
equal. 

 
2.03  Control, Status and Alarm Wire 

 
A. Multi-conductor control cable, where shown on the Drawings, shall be stranded, No. 14 

AWG, 600 Volt, polyvinyl chloride insulated, nylon jacket over insulation, polyvinyl 
chloride jacket overall, Type TC as manufactured by the Okonite Co.; Pirelli Cable Corp. 
or equal. 

 
2.04   Instrumentation Wire  

 
A. Wire for process instrumentation signal (i.e. 1-5 VDC, 4020 mA DC) shall be 2 conductors 

#16 twisted shielded, Insulation PVC with 300Volts, 105 degrees C rating. Shield: 100 
percent Mylar   tape with drain wire, jacket PVC with UL Subject 13, UL1581and 
manufacturers’ identification. Maximum overall diameter0.262 in. Manufacturers: Belden 
No 1030, Manhattan # M39119  

 
2.05 WIRE MARKERS: 
 

A. Wire markers shall be self-adhesive, vinyl coated, polyester film. 
 
2.06 TERMINALS: 
 

A. Wire terminals shall be insulated, crimp type with tin plated, copper flanged fork and 
serrated barrel. 

 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. All conductors shall be carefully handled to avoid kinks or damage to insulation. 
 
B. Lubrication shall be used to facilitate wire pulling.  Lubricants shall be U.L. listed for use 

with the insulation specified. 
 
C. Crimp type terminals shall be used at all screw type control wire terminals. 
 
D. All wires and cables shall be uniquely identified control with wire markers at each 

termination and splice. 
  

E. Except where direct buried, install all wire and cable in raceways. 
  
3.02 TEST: 
 

A. All feeder wires shall be tested with a megohm meter after installation.  Test shall be made 
at no less than 500-volts.  Submit a written test report of the results to the Engineer. 

 
 
 

END OF SECTION 
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SECTION 16196 
 

GROUNDING SYSTEM 
 

 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. The Electrical Subcontractor shall furnish, install and test the complete grounding system, 
including all equipment, materials and incidentals, in strict accordance with Article 250 of 
the National Electrical Code, as shown on the drawings and as specified hereinafter. 

 
B. The Electrical Subcontractor's attention is directed to the requirements of Section 16010, 

ELECTRICAL WORK - GENERAL PROVISIONS. 
 
1.02 SUBMITTALS:   
 

A. Shop drawings shall be submitted as specified in Section 01300. 
 
B. Manufacturer's data and descriptive literature shall be submitted for all material specified 

hereinafter. 
 
 
PART 2 - PRODUCT 
 
2.01 MATERIALS: 
 

A. Conduit shall be as specified under Section 16110. 
 
B. Wire shall be as specified under Section 16120. 
 
C. Ground rods shall be copper - clad steel, 3/4 in. diameter x 10 ft. minimum length, except 

as otherwise shown on the drawings. 
 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. Grounding electrode conductors shall be run in rigid steel conduits where required for 
protection and where shown on the drawings.  The protecting conduits shall be bonded to 
the grounding electrode conductors at both ends. 

 
B. Equipment grounding conductors shall be run with feeders and branch circuit conductors 

where required and where shown on the drawings.  Isolated boxes, enclosures and metal 
conduit sections shall be bonded to the grounding conductors by means of ground lugs or 
grounding bushings. 

 
C. Liquidtight flexible metal conduit, larger than 1-1/4 in., shall be furnished with bonding 

jumpers.  Jumpers shall be external to the conduit and connected to grounding fittings.  
Jumpers shall be run parallel with the conduit, not spiral wound, and held with plastic tie 
wraps. 
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D. All enclosures containing equipment to which electrical connections are made, motor and 
transformer frames, metallic raceway systems, electrical equipment supports and exposed 
structural steel shall be grounded. 

 
E. Exposed ground connections shall be made with suitable ground clamps.  Concealed or 

buried connections shall be made by pressure crimp connectors. 
 

F. Underground conductors shall be laid slack. 
 
G. Ground rods shall be  installed in accordance with section 250-53 and grounding detail 

shown on the drawing. 
 
3.02 TESTS: 
 

A. Test the resistance of the interconnected systems.  All test equipment shall be provided 
under this Section.  Dry season resistance of the interconnected system shall not exceed 
five ohms.  If such resistance cannot be obtained with the system as shown, provide 
additional grounding as directed by the Engineer, at no additional cost to the Owner. 

 
 

END OF SECTION 
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SECTION 16470 
 

PANELBOARDS 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED: 
 

A. The Electrical Subcontractor shall furnish and install the panelboards, with all necessary 
incidentals, as shown on the drawings and as specified hereinafter. 

 
B. The Electrical Subcontractor's attention is directed to the requirements of Section 16010, 

ELECTRICAL WORK - GENERAL PROVISIONS. 
 
1.02 SUBMITTALS:   
 

A. Shop drawings shall be submitted as specified in Section 01300. 
 
B. Shop drawings complete with dimensional data, overall and component ratings, 

manufacturer's literature and circuit breaker characteristic curves shall be submitted for the 
panelboard. 

 
 
PART 2 - PRODUCTS 
 
2.01 RATING: 

 
A. Panelboard ratings shall be as shown on the Drawings.  All panelboards shall be rated for 

the intended service. 
 
2.02 STANDARDS: 
 

A. Panelboard shall be in accordance with the Underwriter's Laboratories, Inc., "Standard for 
Panelboards" and "Standard for Cabinets and Boxes" and shall be so labeled where 
procedures exist.  Panelboard shall also comply with NEMA Standards for panelboards and 
the Massachusetts Electrical Code. 

 
2.03 CONSTRUCTION: 
 

A. Panelboard shall be factory-assembled, dead-front type. 
 
B. INTERIORS: 
 

1. All interiors shall be complete with buses, dead-front shield, circuit breakers, wire 
connectors, etc.  All wire connectors, except screw terminals, shall be of the anti-
turn, solderless type and all shall be suitable for copper or aluminum wire of the 
sizes indicated. 

 
2. Interiors shall be so designed that circuit breakers can be replaced without 

disturbing adjacent breakers and without removing the main bus connectors and 
shall be so designed that circuits may be changed without machining, drilling or 
tapping. 

 
3. Branch circuits shall be arranged using double row construction.  Branch circuits 

shall be numbered by the manufacturer. 
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4. A manufacturer installed nameplate shall be provided listing panel type, number of 
circuit breakers and ratings. 

 
C. BUSES: 

 
1. Bus bars for the mains neutrals and grounds shall be copper.  Full size neutral bars 

shall be included.  Bus bar taps shall be arranged for sequence phasing of the 
branch circuit devices.  Bussing shall be braced throughout to conform to industry 
standard practice governing short circuit stresses in panelboards.  Phase bussing 
shall be full height without reduction in size.  Cross connectors shall be copper. 

 
2. Neutral and equipment ground busses shall have a suitable lug for each circuit 

breaker and single pole space provided. 
 
3. Spaces for future circuit breakers shall be bussed for the maximum device that can 

be fitted into them. 
 

D. BOXES: 
 

1. Boxes shall be galvanized, factory painted, code gauge steel without knockouts.  
Boxes shall be of sufficient size to provide a minimum gutter space of 4-in. on all 
sides. 

 
2. Surface mounted boxes shall have internal and external finish as hereinafter 

specified.  Surface mounted boxes shall be field punched for conduit entrances. 
 

E. TRIM: 
 

1. Hinged doors covering all circuit breaker handles shall be included in panel trim. 
 
2. Door shall have semi-flush type cylinder lock and catch. Door hinges shall be 

concealed.  Two keys shall be supplied for each lock.  All locks shall be keyed 
alike; directory frame and card having a transparent cover shall be furnished on 
each door. 

 
3. The trim shall be fabricated from code gauge sheet steel.  Trims shall be fastened 

with quarter-turn clamps. 
 
4. All exterior and interior steel surfaces of the panelboard shall be properly cleaned 

and finished with ANSI Z55.1, No. 61 light gray paint over a rust-inhibiting 
phosphatized coating. 

 
 F. CIRCUIT BREAKERS: 
 

1. Panelboards shall be furnished with circuit breakers having frame sizes and trip 
settings as shown on the drawings. 

 
2. Circuit breakers shall be thermal-magnetic, molded case, bolt-in type with 

interrupting capacities of not less than 10,000 amperes RMS, symmetrical at rated 
voltage. 

 
2.04 ACCEPTABLE MANUFACTURERS: 
 

A. Panelboards shall be as manufactured by General Electric Co.; Eaton Cutler-Hammer; 
Square D Co.; Siemens; or approved equal. 
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PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 

A. Boxes for surface mounted panelboards shall be installed with at least 1/2 in. air space 
between the box and the wall. 

 
B. Circuit directories shall be typed, indicating circuit numbers and circuit designations 

actually connected and shall be permanently affixed to the inside of the cover. 
 
C. Furnish and install a nameplate on the front of each panelboard indicating the panelboard 

designation (schedule). 
 
 
 

END OF SECTION 
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  1  

INTRODUCTION 
This project consists of replacement of a 140 ft. diameter, 5 MG steel water tank located in Mohegan Park on 
Judd Road in Norwich, Connecticut.  Based on the as-built drawings, the existing structure is reported to consist 
of steel tank supported by a concrete ringwall foundation. The ringwall foundation bears at approximately 
elevation 231.5 on select granular fill, while an engineered subgrade is used for tank liner support within the 
ringwall foundation.  Original site grades sloped from El. ±270 in Mohegan Park on the northwest side of the 
tank, to El. ±232 at Judd Road along the south and east limits of the site. Construction of the existing 5 MG water 
tank included excavation and grading to level the site at approximately El. ±235.  The original site excavation 
resulted in a rock slope around the north and west sides of the site that varies from approximately 2 ft. to 38 ft. in 
height, with a 1H:4V slope angle, and an approximately 8H:1V wooded backslope. Site improvements associated 
with the original tank construction are reported to consist of related piping, overflow controls, drainage and 
stormwater management structures.   

The proposed replacement tank will consist of a 73 ft. inside diameter, 2.5 MG concrete water tank that will be 
constructed within the footprint of the existing tank. The tank base elevation will be located at El. ±235.0, and 
final grade around the tank will be at El. ±237. Based on the existing site grades, up to two feet of fill will be 
required to achieve site grades.  Associated site improvements will consist of replacement or improvement of 
associated piping, stormwater management structures, and an 8 ft. tall gated fence. 

The report presents the findings of a subsurface investigation performed at the site and provides geotechnical 
recommendations for design and construction of the proposed tank foundation.   

REGIONAL GEOLOGY 
The site is located within the Northeast Upland section of the New England Physiographic Province. Based upon 
published geologic information pertaining to project area, the proposed tank is underlain by glacial till comprised 
of loose to dense gravel and sand.  The glacial till is reported to be less than 15 ft. thick, and is underlain by gneiss 
and schist bedrock of the Tatnic Hill Formation.  Bedrock outcrops frequent the project area. 

SUBSURFACE INVESTIGATION 
In February and June 1970, American Drilling & Boring Co., of East Providence, RI performed a subsurface 
investigation consisting of sixteen (16) exploratory borings for the existing water tank.  The historic borings, 
designated BH-350 through BH-365, were performed along Judd Road beginning at the intersection of Rockwell 
Street and extending north to the location of the existing tank.  The historic borings were advanced to depths 
varying between 6 ft. and 18 ft. (El. ±236 to El. ±220) below the existing ground line using temporary casing and 
drilling fluid to advance and maintain the hole.  Four borings, designated BH-358, BH-359, BH-360 and BH-361 
were performed within the footprint of the existing tank at the southwest, southeast, center, and northeast limits of 
the tank, respectively.  A fifth boring, designed BH-365, was performed in the footprint of the existing valve pit at 
the southwest side of the tank site. Soil sampling was generally performed at 5 ft. intervals from the historic 
ground surface using a 2 in. O.D. split spoon sampler driven by a 140 lb. hammer.  Rock coring was performed 
subsequent to sampler refusal in borings BH-357 and BH-359 through BH-361 using either a single tube or 
Christensen triple tube core barrel to obtain samples of the underlying bedrock.  Soil samples were classified in 
general conformance with D.M. Burmister’s “Suggested Test Methods for Identification of Soils” (ASTM, 1958). 
Rock cores were classified in accordance with their geologic origin and joint characteristics.   
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In June 2016, Dewberry subcontracted New England Boring Co. of Glastonbury, CT to perform a supplemental 
boring on the northwest side of the existing tank to verify the subsurface conditions and provide geotechnical 
recommendations for the proposed tank replacement. The boring, designed B-1, was performed using a truck 
mounted drill rig, with hollow stem augers used to advance and maintain the hole through the overburden soil.  
Soil sampling was performed continuously from existing grade to sampler refusal at 7 ft. using a 2 in. O.D. split 
spoon sampler driven by a 140 lb. hammer with a 30 in. drop.  During sampling, the number of blows required to 
drive the sampler was recorded in accordance with the procedures outlined in ASTM D 1586 – Standard Test 
Method for Standard Penetration Testing and Split Barrel Sampling of Soils.  Rock core drilling was performed 
subsequent to sampler refusal using an N-series, double tube core barrel in accordance with the procedures 
outlined in ASTM D 2113 – Standard Practice for Rock Core Drilling and Sampling of Rock for Site 
Investigation.  An experienced geotechnical engineer was present during drilling operations to verify the test 
methods used and to classify soil and bedrock samples.  All soil samples were classified in accordance with D.M. 
Burmister’s “Suggested Test Methods for Identification of Soils” (ASTM, 1958).  Bedrock cores were classified 
in the field in accordance with the procedures outlined in Naval Facilities Design Manual 7.01 and were assigned 
a Rock Quality Designation (RQD). 

Groundwater observation wells were not installed at the site; instead the depth to groundwater was measured 
directly in the borings upon the completion of drilling operations. 

For more detailed information, the boring location plan and all boring logs are included in the Appendix. 

SUBSURFACE CONDITIONS 
The subsurface conditions encountered within boring B-1 were generally consistent with the conditions 
encountered in the historic borings and with published geologic information pertaining to the project area.  All 
borings typically encountered glacial till comprised of brown medium to fine gravel with moderate amounts of 
medium to fine sand and minor amounts of silt to depths varying between 7 ft. and 11 ft. (El. ±237.5 to El. 
±224.3) below the existing and historic site grades.  The glacial till was found to be underlain by fresh to slightly 
weathered, medium to closely jointed granitic gneiss which extended to the bottom of the borings at depths 
varying between 9.5 ft. and 18 ft. (El. ±232.5 to El. ±220).   

In all borings, Standard Penetration Test N-Values, which is the number of blows required to drive the sampler 
from 6 to 18 inches at the sampling depth typically ranged from 4 to 15 blows per foot (bpf) to a depth of 3 ft., 
and were generally greater than 40 bpf from a depth of 4 ft. to the top of bedrock. Bedrock core recoveries 
typically ranged from 13% to 100%, while RQD values ranged from 89% to 95%.  RQD values were not assigned 
to cores obtained from the historic borings, and although the RQD values measured by Dewberry indicate 
excellent quality rock, the poor core recovery noted in historic borings BH-359 and BH-360 indicates that the 
rock quality may vary significantly across the site. 

Groundwater was observed at a depth varying between 5 ft. and 9.2 ft. (El. ±237 to El. ±229) in the historic 
borings. In the most recent boring, groundwater was not encountered prior to the introduction drilling water for 
rock coring. 

DESIGN RECOMMENDATIONS 
Based on the dense subsurface conditions encountered in boring B-1 and a review of the historic borings, a 
shallow foundation, such as a ringwall or a perimeter footing is recommended for the support of the proposed 
water tank.  Shallow foundations bearing on dense glacial till or compacted structural fill may be designed for an 
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allowable bearing capacity of 6 ksf.  In accordance with building code requirements, shallow foundations must be 
a minimum of 1 ft. wide and be embedded a minimum of 42 inches below finished grade for frost protection.  
Shallow foundations should not be constructed on dissimilar materials (i.e. both rock and soil bearing), as the 
differing material characteristics may result in differential settlement or the formation of a “hard point” at the 
bottom of the foundation. If encountered, it is recommended that bedrock be over-excavated a minimum of 1 ft. 
below the bottom of the proposed foundations and replaced with compacted structural fill. Provided the proposed 
foundation is supported completely by dense glacial till or compacted structural fill, elastic settlement of the tank 
foundation will be less than ½ in. and will be complete at the end of the construction. Differential settlement will 
be less than ¼ in. across the radius of the tank.  Based on the encountered subsurface conditions, the site soils are 
not expansive nor susceptible to collapse. The following factors of safety are recommended for the design of 
proposed foundations: 

Sliding: 
  Static,  FS =  1.5 (FS = 2 if passive earth pressure is considered) 
  Seismic, FS = 1.1 

 
The following geotechnical soil parameters are recommended for design of the foundations supported on dense 
glacial till or compacted structural fill: 

Glacial Till  
 Total unit weight of soil,  γt = 120 pcf 
 Angle of internal friction,  φ = 32º 
 Lateral Earth Pressure Coefficients:  

     Active: Ka = 0.28 (Coulomb for δ = 22º) 
    Seismic-Active: Kae = 0.34 (Mononobe-Okabe for δ = 22º) 
   Passive: Kp = 6.21 (Caquot & Kerisel for δ = 22º) 
    At-rest: KO = 0.47  

 Coefficient of Base Friction,  µ = 0.55 (CIP concrete on gravel-sand mixtures) 
 Wall-Soil Interface Friction Angle, δ = 22º   (Formed concrete on gravel-sand mixtures) 
  

Provided the existing tank is demolished, the site stripped of any remaining debris and loose surficial soils, and 
the subgrade is established using compacted granular fill, a modulus of subgrade reaction of 275 pci is 
recommended for the design of the base slab-on grade. 
 
In accordance with ASCE 7 and the Connecticut Edition of the 2005 International Building Code, the site is 
classified as Seismic Site Class C – Very Dense Soil and Soft Rock.  Site soils are not susceptible to seismic 
induced liquefaction due to their high relative density and the depth to groundwater. The following seismic design 
parameters are recommended for the proposed tank: 
 
 Peak Ground Acceleration,    PGA = 0.06  
 Site Factor (Soil Profile Coefficient),  Fa = 1.2 

Short Period Spectral Acceleration,  SDS = 0.178 
Spectral Acceleration at t=1 second,  SD1 = 0.068  
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An engineering assessment of the man-made rock slope along the north and west limits of the tank site was not 
included in Dewberry’s scope of work. It is recommended that a qualified rock mechanics engineer be engaged to 
verify the stability of the rock slope. 

CONSTRUCTION RECOMMENDATIONS 
Foundations should not be constructed on frozen, wet, or unstable subgrade soils.  All unsuitable subgrade soils 
should be removed to a minimum of 1 ft. below and 1 ft. beyond the limits of the proposed footing and replaced 
with compacted structural fill. Soil subgrades should be proofrolled using a double-drum, walk behind vibratory 
roller until no further settlement is observed. Heavy compaction equipment should not be used within 10 ft. of any 
new foundation walls. 

Bedrock was encountered at shallow depths across the project site and may be encountered during excavation for 
the proposed foundations.  Should bedrock be encountered at or above the proposed bottom of footing, it should 
be removed to a minimum of 1 ft. below and 1 ft. beyond the limits of the proposed footing, and the subgrade re-
established using compacted structural fill.  Based on the conditions encountered within the borings, conventional 
rock excavation equipment, such as hoe-rams or boulder busters, should be adequate to perform localized rock 
excavation.   

Boulders were not encountered in the borings, however if boulders are encountered during foundation excavation, 
they should be excavated and removed using the same procedures as bedrock excavation. 

Organic soils were not encountered within the borings, however if organic soils are encountered during 
construction, they should be removed and replaced with compacted structural fill.  Organic soils should not be 
used as site or structural backfill, but should be removed offsite. 

Groundwater was encountered at variable depths in the historic borings, and is estimated to be between El. ±228 
and El. ±230 in the footprint of the proposed tank. Should foundations be constructed below El. 231, it is 
recommended that a perimeter drain be utilized to relieve any hydrostatic uplift on the tank foundation.  If the 
tank is supported by a ringwall foundation, weep holes should be incorporated into the tank ringwall to prevent a 
differential hydrostatic condition. In areas underlain by shallow bedrock, perched groundwater may be 
encountered, and it is anticipated that conventional sump pumps placed in crushed stone will be suitable to handle 
perched groundwater within excavations.   

Structural backfill should consist of well-graded, free-draining granular soil with a maximum of 10% non-plastic 
fines be free of organic material, masonry or construction debris, and other deleterious materials.  Aggregate size 
should be limited to no bigger than ¾ in. in the largest dimensions.  Based on the conditions encountered in the 
borings, the majority of site soils may be suitable for use as structural fill and/or general site fill.  Representative 
samples of proposed fill material should be submitted for laboratory testing prior to use to confirm its suitability. 

Structural fill should be placed in maximum 12 in. loose lifts and compacted to 95% of its maximum dry density 
at optimum moisture content as determined by the Modified Proctor Density Test (ASTM D 1557).  General site 
fill beyond the limits of the tank should be placed in maximum 12 in. loose lifts and compacted to at least 90% of 
its maximum dry density as determined by the Modified Proctor Density Test.  These operations should be 
performed under full-time geotechnical inspection and testing by either the Sand Cone Method (ASTM D 1556), 
Nuclear Density Gauge (ASTM D 2922 and D 3012), or other moisture/density test methods.  These density tests 
should be performed by an experienced geotechnical inspector at sufficient frequency and spacing to ensure 
proper compaction, with the following criteria suggested as guidelines: 
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Location Frequency of Testing* 

Structural Fill: 
   beneath footings 
   adjacent to structures 

1 test every 50 LF per lift (cont. 
footings), and/or 
1 test every 500 SF per lift 

Slabs On Grade 1 test every 2,500 SF per lift 

Utility Trenches 1 test every 100 LF per lift 

General Site Fill & Paved Areas 1 test every 5,000 SF per lift 

 

For excavations that extend deeper than 5 ft., sheeting, shoring, sloping, or benching of the excavation sidewalls 
is required per OSHA standards.  Based upon the material characteristics and estimated strength of the soils 
encountered during the subsurface exploration, the soil present on site may be assumed to be Type C and should 
be sloped at a 1.5H:1V per OSHA requirements.  All sheeting, shoring and bracing shall be designed by a 
professional engineer licensed in the State of Connecticut.  Shorter, unbraced excavations will experience 
localized instability (i.e., sloughing) if left open for more than a few days due to the gradation of the material (few 
fines) and lack of moisture.   
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PROJECT LOCATION PLAN 
Mohegan Park Water Tank Replacement 

Judd Road, Norwich, Connecticut 
Not to Scale

Project Site 
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Boring Logs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Dewberry  

ROUTE:  LOCAL NAME:  Replacement of Mohegan Park Water Tank BORING NO. B-1 
SECTION:  Judd Rd, Norwich, CT FIELD BORING NO.  
STATION:  OFFSET:  REFERENCE LINE:  GROUND ELEVATION: 235± 

BORING BY: New England Boring DATE STARTED: 6-30-2016 
GROUND WATER ELEVATION 

           0 Hr.  Drilling water used 
         24 Hr.   
 

Date:  
Date:   
 INSPECTOR: C. Hardie DATE COMPLETED: 6-30-2016 

DEPTH 
(ft) 

CASING 
BLOWS 

SAMPLE      DEPTH         
NO. 

Blows on Spoon REC. 
(in) 

            SOIL DESCRIPTION AND STRATIFICATION 
 

 
 

 
(ft) 

0 / 6 6 / 12 12 / 18 

 Auger S-1 0 2 6 16  12” Brown m-f GRAVEL, some m-f Sand, trace Silt   
     18 26      
  S-2 2 4 26 72  16” Brown m-f GRAVEL, some m-f Sand, trace Silt; possible   
     84 132   cobbles   
5  S-3 4 6 12 19  14” Brown m-f GRAVEL, some m-f Sand, trace Silt   
     24 14      
  S-4 6 6.5 11   4” SAME   
  S-4A 6.5 6.9 100/5   3” Rock fragments  6.9 
 Water C-1 7 12   Run 60” Fresh to slightly weathered, gray, medium to closely jointed   
10       Rec 60” Granitic GNEISS; hard, rough joints   
       RQD 89%    
            
  C-2 12 17   Run 60” Fresh gray medium jointed Granitic GNEISS; hard, rough   
       Rec 60” joints   
15       RQD 95%    
            
            
         End of Boring at 17 ft.   
            
20            
            
            
            
            
25            
            
            
            
            
30            
            
            
            
            
35            
            
            
            
            
40            

 
Nominal I.D. of Hollow Stem Auger 4 in.  The subsurface information shown hereon was obtained for the Owner’s 

design and estimate purposes.  It is made available to authorized users only 
that they may have access to the same information available to the Owner.   
It is presented in good faith, but is not intended as a substitute for 
investigations, interpretation or judgment of such authorized users.  
                Approximate Change in Strata           _____________  
                Inferred Change in Strata                   ---------------------- 
 

Nominal I.D. of Split Barrel Sampler 1 3/8 in.  
Weight/type of Hammer on Drive Pipe N.A  
Weight/type of Hammer on Split Barrel 140 lb. Automatic 
Drop of Hammer on Drive Pipe N.A  
Drop of Hammer on Split Barrel 30 in.  

Core Size NX   
 Soil descriptions represent a field identification after D.M. Burmister N:\Geotech\Boston\50079839 Mohegan Park Water Tank\Boring Logs\B-1.docx 

unless otherwise noted. 



































 

   

 
 
 
 

As-Built Drawings 
 
 









 

APPENDIX B 

 

LEAD PAINT SAMPLING TEST FOR  

EXISTING MOHEGAN PARK TANK  

BY CONNECTICUT TESTING LABORATORIES, INC.  

DATED 10/29/14 
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STATE OF CONNECTICUT RCSA 22a-482-4(g) 
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Sec. 22a-482-4 (g) Required Provisions for Construction Contracts 

 

Municipalities must include, when appropriate, the following clauses or their equivalent in each 
subagreement and may substitute other terms for "grantee" and "contractor" in their subagreements.  

(1)  Supersession.  The municipality and the contractor agree that the following general provisions or their 
equivalent apply to eligible work to be performed under this contract and that these provisions supersede 
any conflicting provisions of this contract;   

(2) Privity of contract. This contract is expected to be funded in part by the State of Connecticut.  Neither 
the State, nor any of its departments, agencies, or employees is or will be a party to this contract or any 
lower tier subcontract.   This contract is to be subject to regulations adopted in accordance with Section 
22a-482 of the Connecticut General Statutes.  

(3) Changes for contracts for construction.  

(A) The municipality may, at any time, without notice to any surety, by written order designated 
or indicated to be a change order, make any change in the work within the general scope of the 
subagreement, including but not limited to changes:  

(i) In the specifications (including drawings and designs);   

(ii)  In the time, method, or manner of performance of the work;   

(iii)  In the municipality-furnished facilities, equipment, materials, services, or site; or   

(iv) Directing acceleration in the performance of the work.   

(B) A change order shall also be any other written or oral order (including direction, instruction, 
interpretation or determination) from the  municipality which causes any change, provided the 
contractor gives the municipality written notice stating the date, circumstances, and source  of  
the order and that the contractor regards the order as a change order.   

(C) Except as provided in this clause, no order, statement, or conduct of the municipality shall be 
treated as a change under this clause or entitle the contractor to an equitable adjustment.   

(D) If any change under this clause causes an increase or decrease in the contractor's cost or the 
time required to perform any part of the work under this contract, whether or not changed by any 
order, an equitable adjustment shall be made and the subagreement modified in writing.   
However, for claims based on defective specifications, no claim for any change under (B) above 
shall be allowed for any costs incurred more than 20 days before the contractor gives written 
notice as required in paragraph (B).   In the case of defective specifications for which the 
municipality is responsible, the equitable adjustment shall include any increased cost reasonably 
incurred by the contractor in attempting to comply with those defective specifications.   

(E) If the contractor intends to assert a claim for an equitable adjustment under this  
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clause, he must, within thirty (30) days after receipt of a written change order under(A) of this 
change clause or  the furnishing of a written notice under (B) of this clause, submit to the grantee 
a written statement setting forth the general nature and monetary extent of such claim.  The 
municipality may extend the 30-day period.  The statement of claim may be included in the notice 
under (B) of this clause.   

(F) No claim by the contractor for an equitable adjustment shall be allowed if made after final 
payment under this contract.   

(4) Changes for contracts for supplies.   

(A) The municipality may at any time, by a written order and without notice to the sureties, make 
changes within the general scope of this subagreement in any one or more of the following:  

 (i) Drawings, designs, or specifications, where the supplies to be furnished are to be specially 
manufactured for the municipality;  

 (ii)  Method of shipment or packing; and  

 (iii)  Place of delivery.  

 (B) If any change causes an increase or decrease in the cost or the time required to perform any 
part of the work under this subagreement, whether or not changed by any such order, an equitable 
adjustment shall be made in the subagreement price or delivery schedule, or both, and the 
subagreement shall be modified in writing.  Any claim by the contractor for adjustment under this 
clause must be asserted within 30 days from the date of receipt by the contractor of the 
notification of change.   If the municipality decides that the facts justify such action, the 
municipality may receive and act upon any such claim asserted at any time before final payment 
under this subagreement.  Where the cost of property made obsolete or excess as a result of a 
change is included in the contractor's claim for adjustment, the grantee shall have the right to 
prescribe the manner of disposition of such property.  Nothing in this clause shall excuse the 
contractor from proceeding with the subagreement as changed.  

 (5) Differing site conditions.  

 (A) The contractor shall promptly, and before such conditions are disturbed, notify the 
municipality in writing of:   

(i) Subsurface or latent physical conditions at the site differing materially from those indicated in 
this subagreement; or   

(ii)  Unknown physical conditions at the site, of an unusual nature, differing materially from those 
ordinarily encountered and generally recognized as inherent in work of the character provided for 
in this subagreement.    The municipality shall promptly investigate the conditions and, if it finds 
that conditions are materially different and will cause an increase or decrease in the contractor's 
cost or the time required to perform any part of the work under this subagreement, whether or not 
changed as a result of such conditions, an equitable adjustment shall be made and the 
subagreement modified in writing.  
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(B) No claim of the contractor under this clause shall be allowed unless the contractor has given 
notice required in (A) of this clause.  However, the municipality may extend the prescribed time.  

 (C) No claim by the contractor for an equitable adjustment shall be allowed if asserted after final 
payment under this subagreement.  

 (6) Suspension of work.  

(A) The municipality may order the Contractor, in writing, to suspend, delay, or interrupt all or 
any part of the work for such period of time as the municipality may determine to be appropriate 
for the convenience of the municipality.   

(B) If the performance of all or any part of the work is suspended, delayed, or interrupted for an 
unreasonable period of time by an act of the municipality in administration of the contract, (or if 
no time is specified, within a reasonable time), an adjustment shall be made for any increase in 
the cost of performance of this contract (excluding profit) necessarily caused by such 
unreasonable suspension, delay, or interruption and the contract modified in writing.  However, 
no adjustment shall be made under this clause for any suspension, delay, or interruption to the 
extent that performance would have been so suspended, delayed, or interrupted by any other 
cause, including the fault or negligence of the contractor, or for which an equitable adjustment is 
provided for or excluded under any other provision of the contract.  

 (C) No claim under this clause shall be allowed for any costs incurred more than 20 days before 
the contractor notified the municipality in writing of the act or failure to act involved (this 
requirement does not apply to a claim resulting from a suspension order), and unless the claim, in 
an amount stated, is asserted in writing as soon as practicable after the termination of such 
suspension, delay, or interruption, but not later than the date of final payment under the contract.   

  (7) Termination.  

 (A) This contract may be terminated in whole or in part in writing by either party in the event of 
substantial failure by the party to fulfill its obligations under this subagreement through no fault 
of the terminating party, provided that no termination may be effected unless the other party is 
given  not less than ten (10) calendar days written notice (delivered by certified mail, return 
receipt requested) of intent to terminate and an opportunity   for consultation with the terminating 
party prior to termination.  

 (B) This contract may be terminated in whole or in part in writing by the municipality for its 
convenience, provided that the contractor is given not less than ten (10) calendar days written 
notice (delivered by certified mail, return receipt requested) of intent to terminate and an 
opportunity for consultation with the terminating party prior to termination.  

 (C) If termination for default is effected by the municipality, an equitable adjustment in the price 
provided for in this contract shall be made but no amount shall be allowed for anticipated profit 
on unperformed services or other work, and any payment due to the contractor at the time of 
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termination may be adjusted to cover any additional costs to the municipality because of the 
contractor's default.  If termination for default is effected by the contractor, or if termination for 
convenience is effected by the municipality, the equitable adjustment shall include a reasonable 
profit for services or other work performed.  The equitable adjustment for any termination shall 
provide for payment to the contractor for services rendered and expenses incurred prior to the 
termination in addition to termination settlement costs reasonably incurred by the contractor 
relating to commitments which had become firm prior to the termination.   

(D) Upon receipt of a termination action pursuant to (A) or (B) above, the contractor shall 
promptly discontinue all services affected (unless the notice directs otherwise), and deliver or 
otherwise make available to the recipient all data, drawings, specifications, reports, estimates, 
summaries and such other information and materials as may have been accumulated by the 
contractor in performing this contract whether completed or in process.   

(E) Upon termination under (A) or (B) of this clause the municipality may take over the work and 
may award another party a contract to complete the work under this contract.  

 (F) If, after termination for failure of the contractor to fulfill contractual obligations, it is 
determined that the contractor had not failed to fulfill contractual obligations, the termination 
shall be deemed to have been for the convenience of the municipality.  In such event, adjustment 
of the price provided for in this contract shall be made as provided in (C) of this clause.  

(8) Remedies.  Except as may be otherwise provided in this contract, all claims, counterclaims, disputes, 
and other matters in question between the municipality and the contractor arising out of or relating to this 
contract or the breach thereof will be decided by arbitration if the parties mutually agree or in a court of 
competent jurisdiction within the district in which the municipality is located.   

(9) Price reduction for defective cost or pricing data.   

NOTE - This  clause  is  applicable to any contract negotiated between the municipality and its 
contractor in excess of $500,000; negotiated change   orders in excess of $500,000 or 10 percent 
of the contract, whichever is less, affecting the price of a formally advertised, competitively 
awarded, fixed  price contract; or any lower tier subcontract or purchase order in excess of 
$500,000 or 10 percent of the assistance agreement, whichever is less, under   a contract other 
than a formally advertised, competitively awarded, fixed price subagreement.   This clause is not 
applicable for contracts to the extent that they are awarded on the basis of effective price 
competition. The contractor and subcontractor, where appropriate, warrant that cost and pricing 
data submitted for evaluation with respect to negotiation of prices for negotiated contracts, lower 
tier subcontracts and change orders is based on current, accurate, and complete data supported by 
their books and records.  If the municipality or the Commissioner determines that any price 
(including profit) negotiated in connection with this contract, any lower tier subcontract, or any 
amendment thereunder was increased by any significant sums because the data provided was 
incomplete, inaccurate, or not current at the time of submission, then such price, cost or profit 
shall be reduced accordingly, and the contract shall be modified in writing to reflect such 
reduction.  Failure to agree on a reduction shall be subject to the remedies clause of this 
agreement.  
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NOTE - Since the contract is subject to reduction under this clause by reason of defective cost or 
pricing data submitted in connection with lower tier subcontracts, the contractor may wish to 
include a clause in each lower tier subcontract requiring the lower tier subcontractor to 
appropriately indemnify the contractor.  It is also expected that any lower tier subcontractor 
subject to such indemnification will generally require substantially similar indemnification for 
defective cost or pricing data required to be submitted by lower tier contractors.   

(10) Audit; Access to records.   

(A) The contractor shall maintain books, records, documents, and other evidence directly 
pertinent to performance on grant work under this contract in accordance with generally accepted 
accounting principles and practices consistently applied.  The contractor shall also maintain the 
financial information and data used by the contractor in the preparation or support of the cost 
submission required under Section 22a-482-4(g)(8) for any negotiated contract or change order 
and a copy of the cost summary submitted to the municipality.  The municipality and the 
Commissioner or any of his authorized representatives shall have access to all such books, 
records, documents, and other evidence for the purpose of inspection, audit and copying during 
normal business hours.    The contractor will provide proper facilities for such access and 
inspection.  

 (B) If this is a formally advertised, competitively awarded, fixed price contract, the contractor 
agrees to make (A) through (F) of this clause applicable to all negotiated change orders and 
contract amendments affecting the contract price.   In the case of all other types of prime 
contracts, the contractor agrees to include (A) through (F) of this clause in all his subcontracts in 
excess of $10,000 and to make paragraphs (A) through (F) of  this clause applicable to all change 
orders directly related to project performance.   

(C) Audits conducted under this provision shall be in accordance with generally accepted auditing 
standards and established procedures and guidelines of the reviewing or audit departments and 
meeting the requirements of Section 20-282 of the Connecticut General Statutes.    

(D) The contractor agrees to disclose all information and reports resulting from access to records 
under (A) and (B) of this clause. (E) Records under (A) and (B) above shall be maintained and 
made available during performance on assisted work under this contract and until three years 
from the date of final State payment for the project.  In addition, those records which relate to any 
dispute appeal arising under a grant assistance agreement, to litigation, to the settlement of claims 
arising out of such performance, or to costs or items to which an audit exception has been taken, 
shall be maintained and made available until three years after the date of resolution of such 
appeal, litigation, claim, or exception.   

(F) This right of access clause (with respect to financial records) applies to:   

(i) Negotiated prime subagreements;   

(ii)  Negotiated change orders or contract amendments in excess of  $10,000 affecting the price of 
any formally advertised, competitively awarded, fixed price contract; and   
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(iii)  Subcontracts or purchase orders under any contract other than a formally advertised, 
competitively awarded, fixed price contract.  However, this right of access does not apply to a 
prime contract, lower tier subcontract, or purchase order awarded after effective price 
competition, except with respect to records pertaining directly to contract performance, 
(excluding any financial records of the contractor); if there is any indication that fraud, gross 
abuse, or corrupt practices may be involved or if the contract is terminated for default or for 
convenience.   

(11) Covenant against contingent fees. The contractor warrants that no person or selling agency has been 
employed or retained to solicit or secure this contract upon an agreement or understanding for a 
commission, percentage, brokerage, or contingent fee, excepting bona fide employees or bona fide 
established commercial or selling agencies maintained by the contractor for the purpose of securing 
business.  For breach or violation of this warranty the grantee shall have the right to annul this agreement 
without liability or, at its discretion, to deduct from the contract price or consideration, or otherwise 
recover the full amount of such commission, percentage, brokerage, or contingent fee.   

(12) Gratuities.   

(A) If the municipality finds, after a notice and hearing, that the contractor, or any of the 
contractor's agents or representatives, offered or gave gratuities (in the form of entertainment, 
gifts, or otherwise), to any official, employee, or agent of the municipality or the State, in an 
attempt to secure a contract or favorable treatment in awarding, amending, or making any 
determinations related to the performance of this agreement, the municipality may, by written 
notice to the contractor, terminate this agreement.  The municipality may also pursue other rights 
and remedies that the law or this agreement provides.   However, the existence of the facts on 
which the municipality bases such findings shall be in issue and may be reviewed in proceedings 
under the Remedies clause of this agreement.   

(B) In the event this contract is terminated, as provided in (A) in this clause, the recipient may 
pursue the same remedies against the contractor  as  it could pursue in the event of a breach of the 
contract by the contractor and, as a penalty, in addition to any other damages to which it may be 
entitled by  law, to exemplary damages in an amount (as determined by the grantee) which shall 
be not less than three nor more than ten times the costs the contractor incurs in providing any 
such gratuities to any such officer or employee.   

(13) Responsibility of the contractor.   

(A) The contractor agrees to perform all work under this agreement in accordance with this 
agreement's designs, drawings, and specifications.   

(B) The contractor warrants and guarantees for a period of one (1) year from the date of 
substantial completion of the system that the completed system is free from all defects due to 
faulty materials, equipment or workmanship; and the contractor shall promptly make whatever 
adjustments or corrections necessary to cure such defects, including repairs of any damage to 
other parts of the system resulting from such defects.  The municipality shall give notice to the 
contractor of observed defects with reasonable promptness.  In the event that the contractor fails 
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to make adjustments, repairs, corrections or other work that may be made necessary by such 
defect, the municipality may do so and charge the contractor the cost incurred.  The performance 
bond shall remain in full force and effect through the guarantee period.   

(C) The contractor's obligations under this clause are in addition to the contractor's other express 
or applied warranties under this agreement or State law and in no way diminish any other rights 
that the municipality may have against the contractor for faulty material, equipment, or work.   

(14) Final payment.  Upon satisfactory completion of the work performed under this agreement, as a 
condition before final payment under this agreement, or as a termination settlement under this agreement, 
the contractor shall execute and deliver to the municipality a release of all claims against the municipality 
arising under or by virtue of this agreement, except claims which are specifically exempted by the 
contractor to be set forth therein.   Unless otherwise provided in this agreement or by State law or 
otherwise expressly agreed to by the parties to this agreement, final payment under this agreement or 
settlement upon termination of this agreement shall not constitute a waiver of the municipality's claims 
against the contractor or his sureties under this agreement or applicable performance and payment bonds. 



 

APPENDIX D 

 

STATE OF CONNECTICUT RCSA 22a-482-4(h), (j), (o) 



 

Sec. 22a-482-4 (h)  Procurement Requirements-General 

  

(1) Applicability. This defines the responsibilities of the State and the municipality and the minimum 
procurement standards for each municipality's procurement system.  

(2) Municipality responsibility.   

(A) The municipality is responsible for the settlement and satisfactory completion in accordance 
with sound business judgement and good administrative practice of all contractual and 
administrative issues arising out of subagreements entered into under the assistance agreement.  
This includes issuance of invitations for bids or requests for proposals, selection of contractors, 
award of subagreements, settlement of protests, claims, disputes and other related procurement 
matters.   

(B) The municipality shall maintain a subagreement administration system to assure that 
contractors perform in accordance with the terms, conditions and specifications of their 
subagreements.   

(C) The municipality shall review its proposed procurement actions to avoid purchasing 
unnecessary or duplicative items.   

(D)  The municipality shall consider consolidating its procurement or dividing it into parts to 
obtain a more economical purchase.   

(E) Where appropriate, the municipality shall make an analysis of lease versus purchase 
alternatives in its procurement actions.   

(F) A municipality may request technical assistance from the Commissioner for the 
administration and enforcement of any subagreement awarded under this section.   However, such 
assistance does not relieve the municipality of its responsibilities under this section.   

(G) A municipality may use innovative procurement methods or procedures only if it receives the 
Commissioner's prior written approval.  

(3) Municipality reporting requirements.  The municipality shall request, in writing, the Commissioner's 
authorization to award each construction subagreement which has an aggregate value over $10,000.  The 
request shall include:   

(A) Name, address, telephone number and employee identification number of the construction 
contractor;  

(B) Amount of the award;   

(C) Estimated starting and completion dates;   

(D) Project number, name and site location of the project; and   



 

(E) Copy of the tabulations of bids or offers and the name of each bidder or offeror.  

  

(4) Copies of contract documents.  The municipality must promptly submit to the Commissioner copies of 
any prime contract or modification thereof, and revisions to plans and specifications.   

(5) Limitations on subagreement award.  

(A) The municipality shall award subagreements only to responsible contractors that possess the 
potential ability to perform successfully under the terms and conditions of a proposed 
procurement.  A responsible contractor is one that has:   

(i) Financial resources, technical qualifications, experience, an organization and facilities 
adequate to carry out the project, or a demonstrated ability to obtain these;   

(ii) Resources to meet the completion schedule contained in the subagreement;   

(iii)  A satisfactory performance record for completion of subagreements;   

(iv)  Accounting and auditing procedures adequate to control property, funds and assets; and   

(v)  Demonstrated compliance or willingness to comply with the civil rights, equal employment 
opportunity, labor laws and other statutory requirements.   

(B) The municipality shall not make awards to contractors who have been suspended or debarred 
by Connecticut State Agencies.   

(6) Violations.  The municipality shall refer violations of law to the local or State officials having the 
proper jurisdiction.   

(7) Competition.   

(A) The municipality shall conduct all procurement transactions in a manner that provides 
maximum open and free competition.   

(B) Procurement practices shall not unduly restrict or eliminate competition.  Examples of 
practices considered to be unduly restrictive include:   

(i)  Noncompetitive practices between firms;   

(ii) Organizational conflicts of interest;   

(iii)  Unnecessary, experience and bonding requirements;   

(iv)  Local laws, ordinances, regulations or procedures which give local bidders or proposers 
preference over other bidders or proposers in evaluating bids or proposals; and   

(v)  Placing unreasonable requirements on firms in order for them to qualify to do business.   



 

(C) The municipality may use a prequalification list(s) of persons, firms or products if it:  

  

(i)  Updates its prequalified list(s) at least every six months;   

(ii) Reviews and acts on each request for prequalification made more than thirty (30) days before 
the closing date for receipt of proposals or bid opening; and   

(iii) Gives adequate public notice of its prequalification procedures in accordance with the public 
notice procedures.   

(D) A municipality may not use a prequalified list(s) of persons or firms if the procedure 
unnecessarily restricts competition.   

(8) Profit.   

(A) Municipalities must assure that only fair and reasonable profits are paid to contractors 
awarded subagreements under State assistance agreements.   

(B) The municipality shall negotiate profit as a separate element of price for each subagreement 
in which there is no  price competition, or where price is based  on cost analysis.   

(C) Where the municipality receives two or more bids, profit included in a formally advertised, 
competitively bid, fixed price subagreement  shall  be considered reasonable.  

 (D)  Off-the-shelf or catalog supplies are exempt from this section.   

(9) Use of small, minority, and women's businesses.  The municipality must take affirmative steps to 
assure that small,  minority, and women's businesses are used to the maximum extent practicable. The 
Commissioner may impose goals as conditions of financial assistances.  

 (10) Privity of subagreement.  The State shall not be a party to any subagreement nor to any solicitation 
or request for proposals.  

(11) Documentation.   

(A) Procurement records and files for procurements in excess of $10,000 shall include the 
following:  

(i) Basis for contractor selection;   

(ii)  Written justification for selection of the procurement method;   

(iii)  Written justification for use of any specification which does not provide for maximum free 
and open competition;  

(iv) Written justification for the type of subagreement;   



 

(v)  Basis for award cost or price, including a copy of the cost or price analysis made and 
documentation of negotiations; and  

(vi) A municipality must state the reasons in writing for rejecting any or all bids and the 
justification for procurements on a noncompetitively negotiated basis and make them available 
for public inspection.  

 (12) Specifications.   

(A) Nonrestrictive specifications.   

(i)  No specification for bids or statement of work in connection with such works shall be written 
in such a manner as to contain proprietary, exclusionary or discriminatory requirements other 
than those based upon performance, unless such requirements are necessary to test or demonstrate 
a specific thing or  to provide for necessary interchangeability of parts and equipment, or at least 
two brand names or trade names of comparable quality or utility are listed and are followed by 
the words "or equal".  If brand or trade names are specified, the municipality must be prepared to 
identity to the Commissioner, or in any protest action, the salient requirements (relating to the 
minimum needs of the project) which must be met by any offeror.  The single base bid method of 
solicitation for equipment and parts for determination of a low, responsive bidder may not be 
utilized.  With regard to materials, if a single material is specified, the municipality must be 
prepared to substantiate the basis for the selection of the material.   

(ii)  Project specifications shall, to the extent practicable, provide for maximum use of structures, 
machines, products, materials, construction methods, and equipment which are readily available 
through competitive procurement, or through standard or proven production techniques, methods, 
and processes.  

 (B) Sole source restriction.   A specification shall not require the use of structures, materials, 
equipment, or processes which are known to be available only from a sole source, unless the 
Commissioner determines in advance that the municipality's engineer has adequately justified in 
writing that the proposed use meets the particular project's minimum needs or the Commissioner 
determines that use of a single source is necessary to promote innovation.   

(C) Experience clause restriction. The general use of experience clauses requiring equipment 
manufacturers to have a record of satisfactory operation for a specified period of time or of bonds 
or deposits to guarantee replacement in the event of failure is restricted to special cases where the 
municipality's engineer adequately justifies any such requirement in writing.  Where such 
justification has been made, submission of a bond or deposit shall be permitted instead of a 
specified experience period.  The period of time for which the bond or deposit is required should 
not exceed the experience period specified.   

(13) Force account work.   

(A) The municipality must receive the Commissioner's prior written approval for use of the force 
account method for any planning,  design work or  construction work. 



 

(B) The Commissioner may approve the force account method upon the municipality's 
demonstration that it possesses the necessary competence required to accomplish such work and 
that the work can be accomplished more economically by use of the force account method, or 
emergency circumstances dictate its use.   

(C) Use of the force account method for construction work shall generally be limited to minor 
portions of a project.  

  

(14) Code of conduct.   

(A) The municipality shall maintain a written code or standards of conduct which shall govern the 
performance of its officers, employees, or agents engaged in the award and administration of 
subagreements supported by State funds.  No employee, officer or agent of the municipality shall 
participate in the selection, award or administration of a subagreement supported by State funds if 
a conflict of interest, real or apparent, would be involved.   

(B)  Such a conflict would arise when:   

(i)  Any employee, officer or agent of the municipality, any member of the immediate families, or 
their partners, have a financial or other interest in the firm selected for award; or   

(ii)  An organization which may receive or has been awarded a subagreement employs, or is 
about to employ, any person under (B)(i) of this Section.   

(C) The municipality's officers, employees or agents shall neither solicit nor accept gratuities, 
favors  or anything of monetary value from contractors,  potential contractors or other parties to 
subagreements.   

(D) Municipalities may set minimum rules where the financial interest is not substantial or the 
gift is an unsolicited item of nominal value.   

(E) To the extent permitted by State or local law or regulations, the municipality's code of 
conduct shall provide for penalties, sanctions or other disciplinary actions for violations of the 
code by the municipality's officers, employees or agents or by contractors or their agents.  

 (15) Payment to consultants.   

(A) For all State assistance agreements, the State will limit its participation in the salary rate 
(excluding overhead) paid to individual consultants retained by a municipality or by a 
municipality's contractors or subcontractors to the maximum daily rate for a GS-18 federal 
employee.  (Municipality's may, however, pay contractors and subcontractors more than this 
amount.) This limitation applies to consultation services of designated individuals with 
specialized skills who are paid at a daily or hourly rate.  The rate does not include transportation 
and subsistence costs for travel performed; municipalities will pay these in accordance with their 
normal travel reimbursement practices.  



 

(B) Subagreements with firms for services which are awarded using these procurement 
requirements are not affected by this limitation.   

(16) Cost and price considerations.   

(A) The municipality shall conduct a cost analysis of all negotiated change orders and all 
negotiated subagreements estimated to exceed $10,000.   

(B) The municipality shall conduct a price analysis of all formally advertised procurements 
estimated to exceed $10,000 if there are fewer than three bidders.   

(C) For negotiated procurement, contractors and subcontractors shall submit cost or pricing data 
in support of their proposals to the municipality.   

(17) Small purchases.  

 (A) Small Purchase Procurement.  If the aggregate amount involved in any one procurement 
transaction does not exceed $10,000, including estimated handling and freight charges, overhead 
and profit, the municipality may use small purchase procedures.  

 (B) Small Purchase Procedures.  Small purchase procedures are relatively simple procurement 
methods that are sound and appropriate for procurement of services, supplies or other property 
costing in the aggregate not more than $10,000.  

 (C) Requirements for Competition.  

 (i) Municipalities shall not divide a procurement into smaller parts to avoid the dollar limitation 
for competitive procurement.   

(ii)  Municipalities shall obtain price or rate quotations from an adequate number of qualified 
sources.   

(18) Negotiation and award of subagreements.   

(A) Unless the request for proposals states that award may be based on initial offers alone, the 
municipality must conduct meaningful  negotiations with the best qualified offerors with 
acceptable proposals  within the competitive range, and permit revisions to obtain best and final 
offers.  The best qualified offerors must have equal opportunities to negotiate or revise their 
proposals.  During negotiations, the municipality must not disclose the identity of competing 
offerors or any information from competing proposals.   

(B) The municipality must award the subagreement to the responsible offeror whose proposal is 
determined in writing to be the most advantageous to the municipality, taking into consideration 
price and  other evaluation criteria set forth in the request for proposals. 

(C) The municipality must promptly notify unsuccessful offerors that their proposals were 
rejected.  



 

(D) The municipality must document its procurement file to indicate how proposals were 
evaluated, what factors were used to determine the best qualified offerors within the competitive 
range, and what factors were used to determine the subagreement award.   

(19) Optional selection procedure for negotiation and award of subagreement for architectural and 
engineering services.  

(A) The municipality may evaluate and select an architect or engineer using the procedures in this 
subdivision in place of the procedures in "Negotiation and award of subagreements" in 
subdivision (18).  

 (B) The municipality may use responses from requests for statement of qualifications to 
determine the most technically qualified architects or engineers.   

(C) After selecting and ranking the most qualified architects or engineers, the municipality will 
request technical proposals from those architects or engineers and inform them of the evaluation 
criteria the municipality will use to rank the proposals.  

 (D) The municipality shall then select and determine, in writing, the best technical proposal.  

 (E) After selecting the best proposal, the municipality shall attempt to negotiate fair and 
reasonable compensation with that offeror.   

(F) If the municipality and the offeror of the best proposal cannot agree on the amount of 
compensation, the municipality shall formally terminate negotiations with that offeror.  The 
municipality shall then negotiate with the offeror with the next best proposal.  This process will 
continue until the municipality reaches agreement on compensation with an offeror with  an 
acceptable proposal.  Once the municipality terminates negotiations with an offeror, the 
municipality cannot go back and renegotiate with that offeror.  

 (20) Noncompetitive negotiation procurement method.  Noncompetitive negotiation may be used only 
when the award of a subagreement is not feasible under small purchase, formal advertising, or 
competitive negotiation procedures.  The municipality may award a noncompetitively negotiated 
subagreement only under the following circumstances:   

(A) The item is available only from a single source;   

(B) A public exigency or emergency exists and the urgency for the requirement will not permit a 
delay incident to competitive procurement; or   

(C) After solicitation from a number of sources, competition is determined to be inadequate.   

 (21)  Use of the same architect or engineer during construction   

(A) If the municipality is satisfied with the qualifications and performance of the architect or 
engineer who provided any or all of the planning or design services for the project, it may wish to 
retain that firm or individual during construction of the project. The municipality may do so 
without further public notice and evaluation of qualifications provided that it received financial 



 

assistance for the planning and/or design services and selected the architect or engineer in 
accordance with these procurement regulations.  

 (B) However, if the municipality uses the procedures in (A) to retain an architect or engineer, 
any construction subagreements between the architect or engineer and the municipality must meet 
the procurement provisions of Section  22a-482-4(i)(5).  

 (22) Negotiation of subagreements.  

 (A) Formal advertising, with adequate purchase descriptions, sealed bids, and public openings 
shall be the required method of procurement unless negotiation under (B)  of this section is 
necessary to accomplish sound procurement.   

(B) All negotiated procurement shall be conducted in a manner to provide to the maximum 
practicable extent open and free competition appropriate to the type of project work to be 
performed.  The municipality is authorized to negotiate subagreements if any of the following 
conditions exist:   

(i) Public exigency will not permit the delay incident to formally advertised procurement (e.g. an 
emergency procurement);   

(ii)  The aggregate amount involved does not exceed $10,000;   

(iii)  The material or service to be procured is available from only one person or entity.  If the 
procurement is expected to aggregate more than $10,000, the municipality must document its file 
with a justification of the need for noncompetitive procurement, and provide such documentation 
to the Commissioner on request;  

 (iv)  The procurement is for personal or professional services (including architectural or 
engineering services) or for any service that a university or other educational institution may 
render;   

(v)  No responsive, responsible bids at acceptable price levels have been received after formal 
advertising, and the Commissioner's prior written approval has been obtained;   

(vi)  The procurement is for materials or services where the price is established by law;  

(vii)  The procurement is for technical items or equipment requiring standardization and 
interchangeability of parts with existing equipment; or   

(viii)  The procurement is for experimental, developmental or research services.   

(23) Enforcement.  If the Commissioner determines that the municipality has failed to comply with any of 
these procurement provisions, he or she may impose any of the following sanctions:   

(A) The grant may be terminated or annulled under Section 22a-482-4(t).   

(B) Project costs directly related to the noncompliance may be disallowed.   



 

(C) Payment otherwise due to the municipality of up to 10 percent may be withheld.  

 (D) Project work may be suspended under Sec. 22a-482-4(g) (5).   

(E) A noncomplying municipality may be found nonresponsible or ineligible for future state 
funding assistance or a noncomplying contractor may be found nonresponsible or ineligible for 
approval for future contract award under state grants.  

 (F) An injunction may be entered or other equitable relief afforded by a court of appropriate 
jurisdiction.  

 (G) Such other administrative or judicial action may be instituted if it is legally available and 
appropriate.  

 (24) Contract Enforcement.  Commissioner authority.  At the request of a municipality, the 
Commissioner is authorized to provide technical and legal assistance in the administration and 
enforcement of any contract related to pollution abatement facilities for which a State grant was made and 
to intervene in any civil action involving the enforcement of such contracts, including contract disputes 
which are the subject of either arbitration or court action in accordance with the requirements of Section 
22a-482-4(f)(1). 



 
 

Sec. 22a-482-4 (j)  Construction Contract Procurement Requirements 

 

(This section applies to construction contracts in excess of $10,000 awarded by municipalities for any 
construction projects.)   

(1)  Type of Contract.  Each contract shall be a fixed price (lump sum or unit price or a combination of 
the two) contract, unless the Commissioner gives advance written approval for the municipality to use 
some other acceptable type of contract.  The cost-pluspercentage-of-cost contract shall not be used in any 
event.   

(2) Formal Advertising.  Each contract shall be awarded after formal advertising, unless negotitations are 
permitted in accordance with Sec. 22a-482-4(h)(18). Formal advertising shall be in accordance with the 
following:   

(A) Adequate public notice.  The municipality will cause adequate notice to be given of the 
solicitation by publication in newspapers or journals of general circulation beyond the 
municipality's locality (statewide, generally), inviting bids on the project work and stating the 
method by which bidding documents may be obtained or examined.  Where the estimated cost of 
construction is $10 million or more, the municipality should publish the notice in trade journals of 
nationwide distribution.  The municipality may solicit bids directly from bidders if it maintains a 
bidders list; 

(B) Adequate time for preparing bids.  Adequate time, generally not less than 30 days, must be 
allowed between the date when public notice is first published and the date by which bids must be 
submitted.   Bidding documents (including specifications and drawings) shall be available to 
prospective bidders from the date when such notice is first published;  

(C) Adequate bidding documents.  The municipality shall prepare a reasonable number of bidding 
documents (invitations for bids) and shall furnish them upon request on a first-come, first-served 
basis.  The municipality shall maintain a complete set of bidding documents and shall make them 
available for inspection and copying by any party. The bidding documents shall include:  

(i)  A complete statement of the work to be performed, including necessary drawings and 
specifications, and the required completion schedule;   

(ii)  The terms and conditions of the contract to be awarded;   

(iii)  A clear explanation of  the method of bidding and the method  of evaluation of bid prices, 
and the basis and method for award of the contract;   

(iv)  Responsibility requirements or criteria which will be employed in evaluating bidders;  

 (v)  The following statement:   

Any contract or contracts awarded under this invitation for bids are expected to be funded in part 
by the State of Connecticut (Department of Environmental Protection).  Neither the State of 



 
 

Connecticut nor any of its departments, agencies or employees is or will be a party to this 
invitation for bids or any resulting contract.   This procurement will be subject to the 
requirements contained in Section 22a-482-4, (h), (j) and (o) of the regulations of Connecticut 
State Agencies;   

(vi)  A copy of Sec. 22a-482-4, (h), (j) and (o); and   

(vii) The prevailing State Wage Determination as applicable.  

(D) Sealed bids.  The municipality shall provide for bidding by sealed bid and for the 
safeguarding of bids received until public opening.   

(E) Addenda to bidding documents.  If a municipality desires to amend any part of the bidding 
documents (including drawings and specifications) during the period when bids are being 
prepared, the addenda shall be communicated  in writing to all firms which have obtained bidding 
documents at least five (5)  working days prior to the bid opening.   

(F) Bid modifications.  A firm which has submitted a bid shall be allowed to modify or withdraw 
its bid before the time of bid opening. 

(G) Public opening of bids.  The municipality shall provide for a public opening of bids at the 
place, date and time announced in the bidding documents.   

(H) Award to the low, responsive, responsible bidder.   

(i)  After bids are opened, the municipality shall evaluate them in accordance with the methods 
and criteria set forth in the bidding documents.   

(ii)  The municipality may reserve the right to reject all bids.   Unless all bids  are  rejected  for  
good  cause,  award  shall  be  made  to  the  low,  responsive, responsible bidder.   

(iii)  If the municipality intends to make the award to a firm which did not submit the lowest bid, 
it shall prepare a written statement before any award,  explaining why each lower bidder was 
deemed nonresponsible or  nonresponsive.  The Municipality shall retain such statement in its 
files and  forward a copy to the Commissioner for review.   

(iv)  Local laws, ordinances, regulations or procedures which are designed or which operate to 
give local bidders preference over other bidders shall not be employed in evaluating bids.   

(v)  If an unresolved procurement review issue or a protest relates only to award of a subcontract 
or procurement of an item under the prime contract, and resolution of that issue or protest is 
unduly delaying performance of the prime contract, the Commissioner may authorize award and 
performance of the prime contract before resolution of the issue or protest, if the Commissioner 
determines that resolution of the protest will not affect the placement of the prime contract 
bidders and will not materially affect initial performance of the prime contract; and that award of 
the prime contract is in the State's best interest, will not materially affect resolution of the protest, 
and is not barred by State or local law.    



 
 

(vi)  The municipality shall not reject a bid as nonresponsive for failure to list or otherwise 
indicate the selection of a subcontractor(s) or equipment, unless the municipality has 
unambiguously stated in the solicitation documents that such failure to list shall render a bid 
nonresponsive and shall cause rejection of a bid. 



Sec. 22a-482-4 (o) Protests 

 (1) General.  A protest based upon an alleged violation of the procurement requirements may be filed 
against a municipality's procurement action by a party with an adversely affected direct financial interest.  
Any such protest must be received by the municipality within the time period in (2)(A) of this section.   
The municipality is responsible for resolution of the protest before taking the protested action, in 
accordance with (4) of this section, except as otherwise provided by (9) of this section or 22a-482-
4(j)(2)(H)(v).   

(2) Time limitations.   

(A) A protest under (4) of this section should be made as early as possible during the procurement 
process to avoid disruption of or unnecessary delay to the procurement process.  A protest 
authorized by (4) of this section must be received by the municipality within one week after the 
basis for the   protest is known or should have been known, whichever is earlier.   

(i) In the case of an alleged violation of the specification requirements of Section 22a-482-
4(h)(12), relating to specifications  (e.g., that a product fails to qualify as an "or equal") a protest 
need not be filed prior to the opening of bids.   The municipality may resolve the issue before 
receipt of bids or proposals through a written or other formal determination, after notice and 
opportunity to comment is afforded to any party with a direct financial interest.   

(ii) When an alleged violation of the specification requirements of Section 22a482-4(h)(12) first 
arises subsequent to the receipt of bids or proposals, the municipality must decide the protest if 
the protest was received by the municipality within one week of the time that the municipality's 
written or other formal notice is first received.   

(B) A protest appeal authorized by this section must be filed in a court of competent jurisdiction 
within the locality of the municipality within one week after the complainant has received the 
municipality's determination.   

(C) If a protest is mailed, the complaining party bears the risk of nondelivery within the required 
time period.    All documents transmitted in accordance with this section shall be mailed by 
certified mail (return receipt requested) or otherwise delivered in a manner which will objectively 
establish the date of receipt.   Initiation of protest actions under (4) or (5) of this section may be 
made by brief telegraphic notice accompanied by prompt mailing or other delivery of a more 
detailed statement of the basis for the protest.  Telephone protests will not be considered.  

(3) Other initial requirements.   

(A) The initial protest document must briefly state the basis for the protest and should:    

(i)  Refer to the specific portions of these regulations which allegedly prohibit the procurement 
action;  

(ii)  Specifically request a determination pursuant to this section;  

  



(iii)  Identify the specific procurement document(s) or portion(s) of them in issue; and   

(iv)  Include the name, telephone number, and address of the person representing the protesting 
party.  

(B) The party filing the protest must concurrently transmit a copy of the initial protest document 
and any attached documentation to all other parties with a direct financial interest which may be 
adversely affected by the determination of the protest (all bidders or proposers who appear to 
have a substantial and reasonable prospect of receiving an award if the protest is denied or 
sustained) and to the Commissioner.  

(4) Municipality determination.  

(A) The municipality is responsible for the initial resolution of protests based upon alleged 
violations of the procurement requirements.   

(B) When the municipality receives a timely written protest, it must defer the protested 
procurement action in accordance with (7) of this section and:   

(i)  Afford the complaining party and interested parties an opportunity to present arguments in 
support of their views in writing or at a conference or other suitable meeting (such as a city 
council meeting);   

(ii)  Inform the complainant and other interested parties of the procedures which the municipality 
will observe for resolution of the protest;    

(iii) Obtain an appropriate extension of the period for acceptance of the bid and bid bond(s) of 
each interested party, where applicable (failure to agree to a suitable extension of such bid and 
bid bond(s) by the party which initiated the protest shall be cause for summary dismissal of the 
protest by the municipality or the Commissioner); and   

(iv)  Promptly deliver (by certified mail, return receipt requested, or by personal delivery) its 
written determination of the protest to the complaining party and to each other participating party.   

(C) The municipality's determination must be accompanied by a legal opinion addressing issues 
arising under State, or local law, if any and, when construction is involved, by an engineering 
report, if appropriate.   

(D) The municipality should decide the protest as promptly as possible - generally within 3 weeks 
after receipt of a protest, unless extenuating circumstances require a longer period of time for 
proper resolution of the protest.   

(5) Procedures.   

(A) Where resolution of an issue properly raised with respect to a procurement requirement 
necessitates prior or collateral resolution of a legal issue arising under State or local law, and such 
law is not clearly established in published legal decisions of the State or other relevant 
jurisdiction, the municipality may rely upon:   



(i)  An opinion of the municipality's legal counsel adequately addressing the issue;   

(ii)  The established or consistent practice of the municipality, to the extent appropriate;  

(iii)  The law of other local jurisdictions as established in published legal decisions; or  

(iv)  If none of the foregoing adequately resolve the issue, published decisions of the Comptroller 
General of the United States (U.S. General Accounting Office) or of the Federal or State courts 
addressing Federal or State requirements comparable to procurement requirements of this section.   

(B) A party who submits a document subsequent to initiation of a protest proceeding must 
simultaneously furnish each of the other parties with a copy of such document.   

(C) The procedures established herein are not intended to preclude informal resolution or 
voluntary withdrawal of protests.  A complainant may withdraw its appeal at any time, and the 
protest proceedings shall thereupon be terminated.   

(D) A protest may be dismissed for failure to comply with procedural requirements set forth in 
this section.   

(6) Burden of proof.   

(A) In protest proceedings, if the municipality proposes to award a formally advertised, 
competitively bid, fixed price contract to a party who has submitted the apparent lowest price, the 
party initiating the protest will bear the burden of proof.   

(B) In protest proceedings:   

(i)  If the municipality proposes to award a formally advertised, competitively bid, fixed price 
contract to a bidder other than the bidder which submitted the apparent lowest price, the 
municipality will bear the burden of proving that its determination concerning responsiveness is 
in accordance with these regulations; and    

(ii)  If the basis for the municipality's determination is a finding of nonresponsibility, the 
municipality must establish and substantiate the basis for its determination and must adequately 
establish that such determination has been made in good faith.   

(7) Deferral of procurement action.   Upon receipt of a protest, the municipality must defer the protested 
procurement action (for example, defer the issuance of solicitations, contract award, or issuance of notice 
to proceed under a contract) until ten days after delivery of its determination to the participating parties.  
The municipality may receive or open bids at its own risk, if it considers this to be in its best interest.   
When the Commissioner has received a written protest, he or she must notify the municipality promptly 
to defer its protested procurement action until notified of the formal or informal resolution of the protest.  

(8) Enforcement. Noncompliance with the procurement provisions by the municipality shall be cause for 
enforcement action in accordance with one or more of the provisions of Section 22a-482-4(f)(23).   

(9) Limitation.  A protest may not be filed with respect to the following:  



(A) Issues not arising under the procurement provisions;   

(B) Issues relating to the selection of a consulting engineer, provided that a protest may be filed 
only with respect to the mandatory procedural requirements of Section 22a482-4(i);  

(C) Issues primarily determined by local law or ordinance and as to which the Commissioner, 
upon review, determines that there is no contravening state requirement and that the 
municipality's action has a rational basis;   

(D) Provisions of State regulations applicable to direct State contracts unless such provisions are 
explicitly referred to or incorporated in these regulations;   

(E) Basic project design determinations; or  

(F) Award of subcontracts or issuance of purchase orders under formally advertised, 
competitively bid, lump sum construction contracts.  However, protest may be made to alleged 
violations of the following:   

(i)  Specification requirements of Section 22a-482-4(h)(12); or   

(ii)  Provisions applicable to the procurement procedures, negotiation or award of subcontracts or 
issuance of purchase orders under Section 22a-482-4(l). 
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EXECUTIVE ORDER NO. 17 
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