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ADVERTISEMENT FOR BIDS 
KENT COUNTY COMMISSIONERS OF KENT COUNTY, MARYLAND 

GROUNDWATER TREATMENT UPGRADES FOR THE NICHOLSON LANDFILL 
 

General Notice 

The Kent County Commissioners (Owner) is requesting Bids for the construction of the following Project: 

GROUNDWATER TREATMENT UPGRADES FOR THE NICHOLSON LANDFILL 
 

Bids for the construction of the Project will be received at the Kent County Department of Public Works located at 
709 Morgnec Road, Chestertown, Maryland 21620, until Friday, January 26, 2024 at 10:00 a.m. local time. At that 
time the Bids received will be publicly opened and read. 

 
The Project includes the following Work: 

Construction of upgrades to an existing groundwater treatment system, an associated new building, necessary site 
and utility improvement, alterations of the existing treatment system to incorporate the upgrades, startup of the 
improved process, and all necessary work to provide the upgraded treatment system as stipulated in the contract 
documents. 

Bids are requested for the following Contract: Groundwater Treatment Upgrades for the Nicholson Landfill. 
The Project has an expected duration of 240 days. 

Obtaining the Bidding Documents: Information and Bidding Documents for the Project can be found at the following 
designated websites: 

• https://www.kentcounty.com/government/rfp 
• https://emma.maryland.gov/page.aspx/en/usr/login?ReturnUrl=%2fpage.aspx%2fen%2fbuy%2fh

omepage 

Prospective Bidders are urged to register with the designated websites as a plan holder, even if Bidding Documents 
are obtained from a plan room or source other than the designated websites in either electronic or paper format. The 
designated websites will be updated periodically with addenda, lists of registered plan holders, reports, and other 
information relevant to submitting a Bid for the Project. All official notifications, addenda, and other Bidding 
Documents will be offered only through the designated websites. Neither Owner nor Engineer will be responsible for 
Bidding Documents, including addenda, if any, obtained from sources other than the designated websites. 

 
Pre-bid Conference: A pre-bid conference for the Project will be held on Wednesday, January 17, 2024 at 10:00 a.m. 
local time at the Kent County Department of Public Works, located at 709 Morgnec Road, Chestertown, Maryland 
21620. Attendance at the pre-bid conference is encouraged but not required. 

Instructions to Bidders: For all further requirements regarding bid submittal, qualifications, procedures, and contract 
award, refer to the Instructions to Bidders that are included in the Bidding Documents. Any and all questions shall go 
to Rainer A. Niederoest, P.E. of Dawood Engineering, Inc. at Rainer.Niederoest@Dawood.net no later than 
Monday, January 22, 2024 at noon (12:00 p.m.) local time. 

American Iron and Steel: Section 746 of Title VII of the Consolidated Appropriations Act of 2017 {Division A-
Agriculture, Rural Development, Food and Drug Administration, and Related Agencies Appropriations Act, 
2017) and subsequent statute mandating domestic preference applies an American Iron and Steel 
requirement to this project. All iron and steel products used in this project must be primarily of iron or steel: 
lined or unlined pipes and sittings, manhole cover and other municipal castings, hydrants, tanks, flanges, pipe 
clamps and restraints, valves, structural steel, reinforced precast concrete, and Construction Materials. 
 
The following waivers apply to this Contract: De Minimis, Minor Components, and Pig iron and direct reduced 
iron. 
 
This Advertisement is issued by:     
Owner:   Kent County Commissioners 
By:  Michael S. Moulds, P.E., Director of Public Works 
Date:   December 21, 2023 

http://www.kentcounty.com/government/rfp
mailto:Rainer.Niederoest@Dawood.net
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ARTICLE 1-DEFINED TERMS 
 

1.01 Terms used in these Instructions to Bidders have the meanings indicated in the General Conditions 
and Supplementary Conditions. Additional terms used in these Instructions to Bidders have the 
meanings indicated below: 

A. Issuing Office-The office from which the Bidding Documents are to be issued, and which 
registers plan holders. 

 
ARTICLE 2-BIDDING DOCUMENTS 

 
2.01 Bidder shall obtain a complete set of Bidding Requirements and proposed Contract Documents 

(together, the Bidding Documents). See the Agreement for a list of the Contract Documents. It is 
Bidder's responsibility to determine that it is using a complete set of documents in the preparation 
of a Bid. Bidder assumes sole responsibility for errors or misinterpretations resulting from the use 
of incomplete documents, by Bidder itself or by its prospective Subcontractors and Suppliers. 

2.02 Bidding Documents are made available for the sole purpose of obtaining Bids for completion of 
the Project and permission to download or distribution of the Bidding Documents does not confer 
a license or grant permission or authorization for any other use. Authorization to download 
documents, or other distribution, includes the right for plan holders to print documents solely for 
their use, and the use of their prospective Subcontractors and Suppliers, provided the plan holder 
pays all costs associated with printing or reproduction. Printed documents may not be re-sold 
under any circumstances. 

2.03 Owner has established a Bidding Documents Website as indicated in the Advertisement or 
invitation to bid. Owner recommends that Bidder register as a plan holder with the Issuing Office 
at such website, and obtain a complete set of the Bidding Documents from such website. Bidders 
may rely that sets of Bidding Documents obtained from the Bidding Documents Website are 
complete, unless an omission is blatant. Registered plan holders will receive Addenda issued by 
Owner. 

2.04 Bidder may register as a plan holder and obtain complete sets of Bidding Documents, in the 
number and format stated in the Advertisement or invitation to bid, from the Issuing Office. 
Bidders may rely that sets of Bidding Documents obtained from the Issuing Office are complete, 
unless an omission is blatant. Registered plan holders will receive Addenda issued by Owner. 

2.05 Plan rooms (including construction information subscription services, and electronic and virtual 
plan rooms) may distribute the Bidding Documents, or make them available for examination. 
Those prospective bidders that obtain an electronic (digital) copy of the Bidding Documents from 
a plan room are encouraged to register as plan holders from the Bidding Documents Website or 
Issuing Office. Owner is not responsible for omissions in Bidding Documents or other documents 
obtained from plan rooms, or for a Bidder's failure to obtain Addenda from a plan room. 

2.06 Electronic Documents 

A. When the Bidding Requirements indicate that electronic (digital) copies of the Bidding 
Documents are available, such documents will be made available to the Bidders as Electronic 
Documents in the manner specified. 
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1. Bidding Documents will be provided in Adobe PDF (Portable Document Format) (.pdf) 
that Is readable by Adobe Acrobat Reader Version 2022.001.20169 or later. It Is the 
intent of the Engineer and Owner that such Electronic Documents are to be exactly 
representative of the paper copies of the documents. However, because the Owner and 
Engineer cannot totally control the transmission and receipt of Electronic Documents 
nor the Contractor's means of reproduction of such documents, the Owner and 
Engineer cannot and do not guarantee that Electronic Documents and reproductions 
prepared from those versions are identical in every manner to the paper copies. 

B. Unless otherwise stated in the Bidding Documents, the Bidder may use and rely upon 
complete sets of Electronic Documents of the Bidding Documents, described in 
Paragraph 2.06.A above. However, Bidder assumes all risks associated with differences 
arising from transmission/receipt of Electronic Documents versions of Bidding Documents 
and reproductions prepared from those versions and, further, assumes all risks, costs, and 
responsibility associated with use of the Electronic Documents versions to derive information 
that is not explicitly contained in printed paper versions of the documents, and for Bidder's 
reliance upon such derived information. 

C. After the Contract is awarded, the Owner will provide or direct the Engineer to provide for 
the use of the Contractor documents that were developed by Engineer as part of the Project 
design process, as Electronic Documents in native file formats. 

1. Electronic Documents that are available in native file format include: 

a. AutoCAD Drawings at the discretion of the County and Engineer. 

2. Release of such documents will be solely for the convenience of the Contractor. No such 
document is a Contract Document. 

3. Unless the Contract Documents explicitly identify that such information will be available 
to the Successful Bidder {Contractor), nothing herein will create an obligation on the 
part of the Owner or Engineer to provide or create such information, and the Contractor 
is not entitled to rely on the availability of such information in the preparation of Its Bid 
or pricing of the Work. In all cases, the Contractor shall take appropriate measures to 
verify that any electronic/digital information provided in Electronic Documents is 
appropriate and adequate for the Contractor's specific purposes. 

4. In no case will the Contractor be entitled to additional compensation or time for 
completion due to any differences between the actual Contract Documents and any 
related document in native file format. 

 
ARTICLE 3-QUALIFICATIONS OF BIDDERS 

 
3.01 Bidder is to submit the following information with its Bid to demonstrate Bidder's qualifications 

to perform the Work: 

A. Written evidence establishing its qualifications such as financial data, previous experience, 
and present commitments. 

B. A written statement that Bidder Is authorized to do business in the state where the Project 
is located, or a written certification that Bidder will obtain such authority prior to the 
Effective Date of the Contract. 
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C. Bidder's state or other contractor license number, if applicable. 

D. Subcontractor and Supplier qualification information. 

E. Other required information regarding qualifications. 

3.02 A Bidder's failure to submit required qualification information within the times indicated may 
disqualify Bidder from receiving an award of the Contract. 

3.03 No requirement in this Article 3 to submit information will prejudice the right of Owner to seek 
additional pertinent information regarding Bidder's qualifications. 

 
ARTICLE 4-PRE-BID CONFERENCE 

 
4.01 A non-mandatory pre-bid conference will be held at the time and location indicated in the 

Advertisement or invitation to bid. Representatives of Owner and Engineer will be present to 
discuss the Project. Bidders are encouraged to attend and participate in the conference; however, 
attendance at this conference is not required to submit a Bid. 

4.02 Information presented at the pre-Bid conference does not alter the Contract Documents. Owner 
will issue Addenda to make any changes to the Contract Documents that result from discussions 
at the pre-Bid conference. Information presented, and statements made at the pre-bid 
conference will not be binding or legally effective unless incorporated in an Addendum. 

 
ARTICLE 5-SITE AND OTHER AREAS; EXISTING SITE CONDITIONS; EXAMINATION OF SITE; OWNER'S 
SAFETY PROGRAM; OTHER WORK AT THE SITE 

 
5.01 Site and Other Areas 

A. The Site is identified in the Bidding Documents. By definition, the Site includes rights-of-way, 
easements, and other lands furnished by Owner for the use of the Contractor. Any additional 
lands required for temporary construction facilities, construction equipment, or storage of 
materials and equipment, and any access needed for such additional lands, are to be 
obtained and paid for by Contractor. 

5.02 Existing Site Conditions 

A. Subsurface and Physical Conditions; Hazardous Environmental Conditions 

1. The Supplementary Conditions identify the following regarding existing conditions at or 
adjacent to the Site: 

a. Those reports of explorations and tests of subsurface conditions at or adjacent to 
the Site that contain Technical Data. 

b. Those drawings known to Owner of existing physical conditions at or adjacent to 
the Site, including those drawings depicting existing surface or subsurface 
structures at or adjacent to the Site (except Underground Facilities), that contain 
Technical Data. 

c. Reports and drawings known to Owner relating to Hazardous Environmental 
Conditions that have been identified at or adjacent to the Site. 

d. Technical Data contained in such reports and drawings. 
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2. Owner will make copies of reports and drawings referenced above available to any 
Bidder on request. These reports and drawings are not part of the Contract Documents, 
but the Technical Data contained therein upon whose accuracy Bidder is entitled to rely, 
as provided in the General Conditions, has been identified and established in the 
Supplementary Conditions. Bidder is responsible for any interpretation or conclusion 
Bidder draws from any Technical Data or any other data, interpretations, opinions, or 
information contained in such reports or shown or indicated in such drawings. 

3. If the Supplementary Conditions do not Identify Technical Data, the default definition of 
Technical Data set forth in Article 1 of the General Conditions will apply. 

B. Underground Facilities: Underground Facilities are shown or indicated on the Drawings, 
pursuant to Paragraph 5.05 of the General Conditions, and not in the drawings referred to In 
Paragraph 5.02.A of these Instructions to Bidders. Information and data regarding the 
presence or location of Underground Facilities are not intended to be categorized, identified, 
or defined as Technical Data. 

5.03 Other Site-related Documents 

A. In addition to the documents regarding existing Site conditions referred to in 
Paragraph 5.02.A, the following other documents relating to conditions at or adjacent to the 
Site are known to Owner and made available to Bidders for reference: 

1. Environmental Report for the Nicholson Landfill Groundwater Remediation System, 
Prepared by McCrone, November 2019. 

2. Preliminary Engineering Report for Nicholson Landfill Groundwater Remediation 
System, Prepared by McCrone, November 2019. 

Owner will make copies of these other Site-related documents available to any Bidder on 
request. 

B. Owner has not verified the contents of these other Site-related documents, and Bidder may 
not rely on the accuracy of any data or information in such documents. Bidder is responsible 
for any interpretation or conclusion Bidder draws from the other Site-related documents. 

C. The other Site-related documents are not part of the Contract Documents. 

D. Bidders are encouraged to review the other Site-related documents, but Bidders will not be 
held accountable for any data or information in such documents. The requirement to review 
and take responsibility for documentary Site information is limited to information in (1) the 
Contract Documents and (2) the Technical Data. 

E. No other Site-related documents are available. 

5.04 Site Visit and Testing by Bidders 

A. A Site visit is scheduled following the pre-bid conference. Maps to the Site will be available 
at the pre-Bid conference. 

B. Bidders visiting the Site are required to arrange their own transportation to the Site. 

C. All access to the Site other than during a regularly scheduled Site visit must be coordinated 
through the County Director of Public Works for visiting the Site. Bidder must conduct the 
required Site visit during normal working hours. 
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D. Bidder is not required to conduct any subsurface testing, or exhaustive investigations of Site 
conditions. 

E. On request, and to the extent Owner has control over the Site, and schedule permitting, the 
Owner will provide Bidder general access to the Site to conduct such additional 
examinations, investigations, explorations, tests, and studies as Bidder deems necessary for 
preparing and submitting a successful Bid. Owner will not have any obligation to grant such 
access if doing so is not practical because of existing operations, security or safety concerns, 
or restraints on Owner's authority regarding the Site. Bidder is responsible for establishing 
access needed to reach specific selected test sites. 

F. Bidder must comply with all applicable Laws and Regulations regarding excavation and 
location of utilities, obtain all permits, and comply with all terms and conditions established 
by Owner or by property owners or other entities controlling the Site with respect to 
schedule, access, existing operations, security, liability insurance, and applicable safety 
programs. 

G. Bidder must fill all holes and clean up and restore the Site to its former condition upon 
completion of such explorations, investigations, tests, and studies. 

5.05 Owner's Safety Program 

A. Site visits and work at the Site may be governed by an Owner safety program. If an Owner 
safety program exists, it will be noted in the Supplementary Conditions. 

5.06 Other Work at the Site 

A. Reference is made to Article 8 of the Supplementary Conditions for the identification of the 
general nature of other work of which Owner is aware {if any) that is to be performed at the 
Site by Owner or others (such as utilities and other prime contractors) and relates to the 
Work contemplated by these Bidding Documents. If Owner is party to a written contract for 
such other work, then on request, Owner will provide to each Bidder access to examine such 
contracts (other than portions thereof related to price and other confidential matters), if any. 

 
ARTICLE 6-BIDDER'S REPRESENTATIONS AND CERTIFICATIONS 

 
6.01 Express Representations and Certifications in Bid Form, Agreement 

A. The Bid Form that each Bidder will submit contains express representations regarding the 
Bidder's examination of Project documentation, Site visit, and preparation of the Bid, and 
certifications regarding lack of collusion or fraud in connection with the Bid. Bidder should 
review these representations and certifications, and assure that Bidder can make the 
representations and certifications in good faith, before executing and submitting its Bid. 

B. If Bidder is awarded the Contract, Bidder (as Contractor) will make similar express 
representations and certifications when it executes the Agreement. 
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ARTICLE 7-INTERPRETATIONS AND ADDENDA 
 

7.01 Owner on its own initiative may issue Addenda to clarify, correct, supplement, or change the 
Bidding Documents. 

7.02 Bidder shall submit all questions about the meaning or intent of the Bidding Documents to 
Engineer in writing. Contact information and submittal procedures for such questions are as 
follows: 

A. Rainer A. Niederoest, P.E. of Dawood Engineering, Inc. at Rainer.Niederoest@Dawood.net 

7.03 Interpretations or clarifications considered necessary by Engineer in response to such questions 
will be issued by Addenda delivered to all registered plan holders. Questions received less than 
seven days prior to the date for opening of Bids may not be answered. 

7.04 Only responses set forth in an Addendum will be binding. Oral and other interpretations or 
clarifications will be without legal effect. Responses to questions are not part of the Contract 
Documents unless set forth in an Addendum that expressly modifies or supplements the Contract 
Documents. 

 
ARTICLE 8-BID SECURITY 

 
8.01 A Bid must be accompanied by Bid security made payable to Owner in an amount of 5 percent of 

Bidder's maximum Bid price (determined by adding the base bid and all alternates) and in the 
form of a Bid bond issued by a surety meeting the requirements of Paragraph 6.01of the General 
Conditions. Such Bid bond will be issued in the form included in the Bidding Documents. Bid 
security must be at least 5 percent of the Bidder's maximum Bid price. 

8.02 The Bid security of the apparent Successful Bidder will be retained until Owner awards the 
contract to such Bidder, and such Bidder has executed the Contract, furnished the required 
Contract security, and met the other conditions of the Notice of Award, whereupon the Bid 
security will be released. If the Successful Bidder fails to execute and deliver the Contract and 
furnish the required Contract security within 15 days after the Notice of Award, Owner may 
consider Bidder to be in default, annul the Notice of Award, and the Bid security of that Bidder 
will be forfeited, in whole in the case of a penal sum bid bond, and to the extent of Owner's 
damages in the case of a damages-form bond. Such forfeiture will be Owner's exclusive remedy if 
Bidder defaults. 

8.03 The Bid security of other Bidders that Owner believes to have a reasonable chance of receiving 
the award may be retained by Owner until the earlier of 7 days after the Effective Date of the 
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Contract or 61 days after the Bid opening, whereupon Bid security furnished by such Bidders will 
be released. 

8.04 Bid security of other Bidders that Owner believes do not have a reasonable chance of receiving 
the award will be released within 7 days after the Bid opening. 

 
ARTICLE 9-CONTRACT TIMES 

 
9.01 The number of days within which, or the dates by which, the Work is to be (a) substantially 

completed and (b) ready for final payment, and (c) Milestones (if any) are to be achieved, are set 
forth in the Agreement. 

9.02 Provisions for liquidated damages, if any, for failure to timely attain a Milestone, Substantial 
Completion, or completion of the Work in readiness for final payment, are set forth in the 
Agreement. 

 
ARTICLE 10-SUBSTITUTE AND "OR EQUAL" ITEMS 

 
10.01 Deleted 

10.02 The Contract for the Work, as awarded, will be on the basis of materials and equipment specified 
or described in the Bidding Documents, and those "or-equal" or substitute or materials and 
equipment subsequently approved by Engineer prior to the submittal of Bids and identified by 
Addendum. No item of material or equipment will be considered by Engineer as an "or-equal" or 
substitute unless written request for approval has been submitted by Bidder and has been 
received by Engineer within 10 days of the issuance of the Advertisement for Bids or invitation to 
Bidders. Each such request must comply with the requirements of Paragraphs 7.05 and 7.06 of 
the General Conditions, and the review of the request will be governed by the principles in those 
paragraphs. Each such request shall include the Manufacturer's Certification for Compliance 
with AIS. Refer to the Manufacturer's Certification form provided in these construction Contract 
Documents. The burden of proof of the merit of the proposed item is upon Bidder. Engineer's 
decision of approval or disapproval of a proposed item will be final. If Engineer approves any such 
proposed item, such approval will be set forth in an Addendum issued to all registered Bidders. 
Bidders cannot rely upon approvals made in any other manner. Substitutes and "or-equal" 
materials and equipment may be proposed by Contractor in accordance with Paragraphs 7.05 
and 7.06 of the General Conditions after the Effective Date of the Contract. Each such request 
shall include Manufacturer's Certification letter to document compliance with AIS requirements 
of Section 746 of Title VII of the Consolidated Appropriations Act of 2017 (Division A - 
Agriculture, Rural Development, Food and Drug Administration, and Related Agencies 
Appropriations Act, 2017) and subsequent statutes mandating domestic preference, if 
applicable. Refer to Manufacturer's Certification Letter provided in these Contract Documents. 

10.03 All prices that Bidder sets forth in its Bid will be based on the presumption that the Contractor will 
furnish the materials and equipment specified or described in the Bidding Documents, as 
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supplemented by Addenda. Any assumptions regarding the possibility of post-Bid approvals of 
"or-equal" or substitution requests are made at Bidder's sole risk. 

 
ARTICLE 11-SUBCONTRACTORS, SUPPLIERS, AND OTHERS 

 
11.01 Deleted 

11.02 The apparent Successful Bidder, and any other Bidder so requested, must submit to Owner a list 
of the Subcontractors or Suppliers proposed for the following portions of the Work within five 
days after Bid opening: 

A. Supplier of inclined plate or tube settler, 

B. Supplier of sludge filter system, 

C. Control panel supplier, 

D. Electrical contractor, 

E. Pipe and mechanical contractor, and 

F. Commissioning authority. 

11.03 If requested by Owner, such list must be accompanied by an experience statement with pertinent 
information regarding similar projects and other evidence of qualification for each such 
Subcontractor or Supplier. If Owner or Engineer, after due investigation, has reasonable objection 
to any proposed Subcontractor or Supplier, Owner may, before the Notice of Award is given, 
request apparent Successful Bidder to submit an acceptable substitute, in which case apparent 
Successful Bidder will submit a substitute, Bidder's Bid price will be increased (or decreased) by 
the difference in cost occasioned by such substitution, and Owner may consider such price 
adjustment in evaluating Bids and making the Contract award. 

11.04 If apparent Successful Bidder declines to make any such substitution, Owner may award the 
Contract to the next lowest Bidder that proposes to use acceptable Subcontractors and Suppliers. 
Declining to make requested substitutions will constitute grounds for forfeiture of the Bid security 
of any Bidder. Any Subcontractor or Supplier, so listed and against which Owner or Engineer 
makes no written objection prior to the giving of the Notice of Award will be deemed acceptable 
to Owner and Engineer subject to subsequent revocation of such acceptance as provided in 
Paragraph 7.07 of the General Conditions. 

11.05 The Contractor shall not award work to Subcontractor(s) in excess of the limits stated in SC 
7.07A. 

 
ARTICLE 12-PREPARATION OF BID 

 
12.01 The Bid Form is included with the Bidding Documents. 

A. All blanks on the Bid Form must be completed in ink and the Bid Form signed in ink. Erasures 
or alterations must be initialed in ink by the person signing the Bid Form. A Bid price must be 
indicated for each section, Bid item, alternate, adjustment unit price item, and unit price item 
listed therein. 
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B. If the Bid Form expressly indicates that submitting pricing on a specific alternate item is 
optional, and Bidder elects to not furnish pricing for such optional alternate item, then Bidder 
may enter the words "No Bid" or "Not Applicable." 

12.02 If Bidder has obtained the Bidding Documents as Electronic Documents, then Bidder shall prepare 
its Bid on a paper copy of the Bid Form printed from the Electronic Documents version of the 
Bidding Documents. The printed copy of the Bid Form must be clearly legible, printed on 8½ inch 
by 11-inch paper and as closely identical in appearance to the Electronic Document version of the 
Bid Form as may be practical. The Owner reserves the right to accept Bid Forms which nominally 
vary in appearance from the original paper version of the Bid Form, providing that all required 
information and submittals are included with the Bid. 

12.03 A Bid by a corporation must be executed in the corporate name by a corporate officer (whose title 
must appear under the signature), accompanied by evidence of authority to sign. The corporate 
address and state of incorporation must be shown. 

12.04 A Bid by a partnership must be executed in the partnership name and signed by a partner (whose 
title must appear under the signature), accompanied by evidence of authority to sign. The official 
address of the partnership must be shown. 

12.05 A Bid by a limited liability company must be executed in the name of the firm by a member or 
other authorized person and accompanied by evidence of authority to sign. The state of formation 
of the firm and the official address of the firm must be shown. 

12.06 A Bid by an Individual must show the Bidder's name and official address. 

12.07 A Bid by a joint venture must be executed by an authorized representative of each joint venturer 
in the manner indicated on the Bid Form. The joint venture must have been formally established 
prior to submittal of a Bid, and the official address of the joint venture must be shown. 

12.08 All names must be printed in ink below the signatures. 

12.09 The Bid must contain an acknowledgment of receipt of all Addenda, the numbers of which must 
be filled in on the Bid Form. 

12.10 Postal and e-mail addresses and telephone number for communications regarding the Bid must 
be shown. 

12.11 The Bid must contain evidence of Bidder's authority to do business in the state where the Project 
is located, or Bidder must certify in writing that it will obtain such authority within the time for 
acceptance of Bids and attach such certification to the Bid. 

12.12 If Bidder is required to be licensed to submit a Bid or perform the Work in the state where the 
Project is located, the Bid must contain evidence of Bidder's licensure, or Bidder must certify in 
writing that it will obtain such licensure within the time for acceptance of Bids and attach such 
certification to the Bid. Bidder's state contractor license number, if any, must also be shown on 
the Bid Form. 

 
ARTICLE 13-BASIS OF BID 

 
13.01 Base Bid with Alternates 

A. Bidders must submit a Bid on a lump sum basis for the base Bid and include a separate price 
for each alternate described in the Bidding Documents and as provided for in the Bid Form. 
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The price for each alternate will be the amount added to or deleted from the base Bid if 
Owner selects the alternate. 

B. In the comparison of Bids, alternates will be applied in the same order of priority as listed in 
the Bid Form. 

 
ARTICLE 14-SUBMITTAL OF BID 

 
14.01 The Bidding Documents include one separate unbound copy of the Bid Form, and, if required, the 

Bid Bond Form. The unbound copy of the Bid Form is to be completed and submitted with the Bid 
security and the other documents required to be submitted under the terms of Article 2 of the 
Bid Form. 

14.02 A Bid must be received no later than the date and time prescribed and at the place indicated in 
the Advertisement or invitation to bid and must be enclosed in a plainly marked package with the 
Project title, and, if applicable, the designated portion of the Project for which the Bid is 
submitted, the name and address of Bidder, and must be accompanied by the Bid security and 
other required documents. If a Bid is sent by mail or other delivery system, the sealed envelope 
containing the Bid must be enclosed in a separate package plainly marked on the outside with the 
notation "BID ENCLOSED." A mailed Bid must be addressed to the location designated in the 
Advertisement. 

14.03 Bids received after the date and time prescribed for the opening of bids, or not submitted at the 
correct location or in the designated manner, will not be accepted and will be returned to the 
Bidder unopened. 

 
ARTICLE 15-MODIFICATION AND WITHDRAWAL OF BID 

 
15.01 An unopened Bid may be withdrawn by an appropriate document duly executed in the same 

manner that a Bid must be executed and delivered to the place where Bids are to be submitted 
prior to the date and time for the opening of Bids. Upon receipt of such notice, the unopened Bid 
will be returned to the Bidder. 

15.02 If a Bidder wishes to modify its Bid prior to Bid opening, Bidder must withdraw its initial Bid in the 
manner specified in Paragraph 15.01 and submit a new Bid prior to the date and time for the 
opening of Bids. 

15.03 If within 24 hours after Bids are opened any Bidder files a duly signed written notice with Owner 
and promptly thereafter demonstrates to the reasonable satisfaction of Owner that there was a 
material and substantial mistake in the preparation of its Bid, the Bidder may withdraw its Bid, 
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and the Bid security will be returned. Thereafter, if the Work is rebid, the Bidder will be 
disqualified from further bidding on the Work. 

 
ARTICLE 16-OPENING OF BIDS 

 
16.01 Bids will be opened at the time and place indicated in the advertisement or invitation to bid and, 

unless obviously non-responsive, read aloud publicly. An abstract of the amounts of the base Bids 
and major alternates, if any, will be made available to Bidders after the opening of Bids. 

 
ARTICLE 17-BIDS TO REMAIN SUBJECT TO ACCEPTANCE 

 
17.01 All Bids will remain subject to acceptance for the period of time stated in the Bid Form, but Owner 

may, in its sole discretion, release any Bid and return the Bid security prior to the end of this 
period. 

 
ARTICLE 18-EVALUATION OF BIDS AND AWARD OF CONTRACT 

 
18.01 Owner reserves the right to reject any or all Bids, including without limitation, nonconforming, 

nonresponsive, unbalanced, or conditional Bids. Owner also reserves the right to waive all minor 
Bid Informalities not involving price, time, or changes in the Work. 

18.02 Owner will reject the Bid of any Bidder that Owner finds, after reasonable inquiry and evaluation, 
to not be responsible. 

18.03 If Bidder purports to add terms or conditions to its Bid, takes exception to any provision of the 
Bidding Documents, or attempts to alter the contents of the Contract Documents for purposes of 
the Bid, whether in the Bid itself or in a separate communication to Owner or Engineer, then 
Owner will reject the Bid as nonresponsive. 

18.04 If Owner awards the contract for the Work, such award will be to the responsible Bidder 
submitting the lowest responsive Bid. 

18.05 In evaluating whether a Bidder is responsible, Owner will consider the qualifications of the Bidder 
and may consider the qualifications and experience of Subcontractors and Suppliers proposed for 
those portions of the Work for which the identity of Subcontractors and Suppliers must be 
submitted as provided in the Bidding Documents. 

18.06 Owner may conduct such investigations as Owner deems necessary to establish the responsibility, 
qualifications, and financial ability of Bidders and any proposed Subcontractors or Suppliers. 

 
ARTICLE 19-BONDS AND INSURANCE 

 
19.01 Article 6 of the General Conditions, as may be modified by the Supplementary Conditions, sets 

forth Owner's requirements as to performance and payment bonds, other required bonds (if any), 
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and insurance. When the Successful Bidder delivers the executed Agreement to Owner, it must 
be accompanied by required bonds and insurance documentation. 

19.02 Article 8, Bid Security, of these Instructions, addresses any requirements for providing bid bonds 
as part of the bidding process. 

 
ARTICLE 20-SIGNING OF AGREEMENT 

 
20.01 When Owner Issues a Notice of Award to the Successful Bidder, it will be accompanied by the 

unexecuted counterparts of the Agreement along with the other Contract Documents as 
identified in the Agreement. Within 15 days thereafter, Successful Bidder must execute and 
deliver the required number of counterparts of the Agreement and any bonds and insurance 
documentation required to be delivered by the Contract Documents to Owner. Within 10 days 
thereafter, Owner will deliver one fully executed counterpart of the Agreement to Successful 
Bidder, together with printed and electronic copies of the Contract Documents as stated in 
Paragraph 2.02 of the General Conditions. 

 
ARTICLE 21-SALES AND USE TAXES 

 
21.01 Owner is exempt from Maryland state sales and use taxes on materials and equipment to be 

incorporated in the Work. (Exemption No. 30001227). It is the responsibility of the Contractor to 
determine what costs are tax exempt. Said taxes must not be included in the Bid. Refer to 
Paragraph SC-7.10 of the Supplementary Conditions for additional information. 

 
ARTICLE 22-FEDERAL REQUIREMENTS 

 
22.01 If the contract price is in excess of $100,000, provisions of the Contract Work Hours and Safety 

Standards Act at 29 CFR S.S(b) apply. 

22.02 Federal requirements at Article 19 of the Supplementary Conditions apply to this Contract. 

22.03 American Iron and Steel requirements apply to this project. 
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BID FORM FOR CONSTRUCTION CONTRACT 
 

The terms used in this Bid with initial capital letters have the meanings stated in the Instructions to 
Bidders, the General Conditions, and the Supplementary Conditions. 

 
ARTICLE 1-OWNER AND BIDDER 

 
1.01 This Bid is submitted to: Kent County Commissioners, 400 High Street, Chestertown, MD 21620. 

1.02 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement 
with Owner In the form included in the Bidding Documents to perform all Work as specified or 
indicated in the Bidding Documents for the prices and within the times indicated in this Bid and 
in accordance with the other terms and conditions of the Bidding Documents. 

 
ARTICLE 2-ATTACHMENTS TO THIS BID 

 
2.01 The following documents are submitted with and made a condition of this Bid: 

A. Required Bid security; 

B. List of Proposed Subcontractors; 

C. List of Proposed Suppliers; 

D. Evidence of authority to do business in the state of the Project; or a written covenant to obtain 
such authority within the time for acceptance of Bids; 

E. Contractor's license number as evidence of Bidder's State Contractor's License or a covenant 
by Bidder to obtain said license within the time for acceptance of Bids; 

F. Required Bidder Qualification Statement with supporting data; 

G. If Bid amount exceeds $10,000, signed Compliance Statement (RD 400-6). Refer to specific 
equal opportunity requirements set forth in the Supplementary Conditions of the 
Construction Contract (EJCDC C-800); 

H. If Bid amount exceeds $25,000, signed Certification Regarding Debarment, Suspension, 
Ineligibility and Voluntary Exclusion - Lower Tier Covered Transactions (AD-1048); 

I. If Bid amount exceeds $100,000, signed RD Instruction 1940-Q Exhibit A-1, Certification for 
Contracts, Grants, and Loans. 

 
ARTICLE 3-BASIS OF BID-LUMP SUM BID AND UNIT PRICES 

 
3.01 Lump Sum Bids 

A. Bidder will complete the Work in accordance with the Contract Documents for the following 
lump sum (stipulated) price(s), together with any Unit Prices indicated in Paragraph 3.02: 

 
1. Lump Sum Price (Base Bid and Alternates) 

 
Lump Sum Bid Price for Base Bid (including epoxy painted carbon $ 
steel or plastic settler) 
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Option 1- Projected Cost of Plate or Tube Pack Replacement (see 
Section 464376 paragraph 1.4.B) 

$ 

Option 2 -Adder to Provide Stainless Steel Fabrication Settler $ 
 

3.02 Unit Price Bids 

A. Not Used 

3.03 Total Bid Price 
 

A. Not Used 

ARTICLE 4-DELETED 

ARTICLE 5-DELETED 

ARTICLE 6-TIME OF COMPLETION 
 

6.01 Bidder agrees that the Work will be substantially complete and will be completed and ready for 
final payment in accordance with Paragraph 15.06 of the General Conditions on or before the 
dates or within the number of calendar days indicated in the Agreement. 

6.02 Deleted 

6.03 Deleted 

6.04 Bidder accepts the provisions of the Agreement as to liquidated damages. 
 

ARTICLE 7-BIDDER'S ACKNOWLEDGEMENTS: ACCEPTANCE PERIOD, INSTRUCTIONS, AND RECEIPT OF 
ADDENDA 

 
7.01 Bid Acceptance Period 

A. This Bid will remain subject to acceptance for 60 days after the Bid opening, or for such longer 
period of time that Bidder may agree to in writing upon request of Owner. 

7.02 Instructions to Bidders 

A. Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without 
limitation those dealing with the disposition of Bid security. 

7.03 Receipt of Addenda 

A. Bidder hereby acknowledges receipt of the following Addenda: [Add rows as needed. Bidder 
is to complete table.] 

 
Addendum Number Addendum Date 
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ARTICLE 8-BIDDER'S REPRESENTATIONS AND CERTIFICATIONS 
 

8.01 Bidder's Representations 

A. In submitting this Bid, Bidder represents the following: 

1. Bidder has examined and carefully studied the Bidding Documents, including Addenda. 

2. Bidder has visited the Site, conducted a thorough visual examination of the Site and 
adjacent areas, and become familiar with the general, local, and Site conditions that may 
affect cost, progress, and performance of the Work. 

3. Bidder is familiar with all Laws and Regulations that may affect cost, progress, and 
performance of the Work, including all American Iron and Steel requirements. 

4. Bidder has carefully studied the reports of explorations and tests of subsurface conditions 
at or adjacent to the Site and the drawings of physical conditions relating to existing 
surface or subsurface structures at the Site that have been identified in the 
Supplementary Conditions, with respect to the Technical Data in such reports and 
drawings. 

5. Bidder has carefully studied the reports and drawings relating to Hazardous 
Environmental Conditions, if any, at or adjacent to the Site that have been identified in 
the Supplementary Conditions, with respect to Technical Data in such reports and 
drawings. 

6. Bidder has considered the information known to Bidder itself; information commonly 
known to contractors doing business in the locality of the Site; information and 
observations obtained from visits to the Site; the Bidding Documents; and the Technical 
Data identified in the Supplementary Conditions or by definition, with respect to the 
effect of such information, observations, and Technical Data on (a) the cost, progress, and 
performance of the Work; (b) the means, methods, techniques, sequences, and 
procedures of construction to be employed by Bidder, if selected as Contractor; and 
(c) Bidder's (Contractor's) safety precautions and programs. 

7. Based on the Information and observations referred to in the preceding paragraph, Bidder 
agrees that no further examinations, investigations, explorations, tests, studies, or data 
are necessary for the performance of the Work at the Contract Price, within the Contract 
Times, and in accordance with the other terms and conditions of the Contract. 

8. Bidder is aware of the general nature of work to be performed by Owner and others at 
the Site that relates to the Work as indicated in the Bidding Documents. 

9. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or 
discrepancies that Bidder has discovered in the Bidding Documents, and of discrepancies 
between Site conditions and the Contract Documents, and the written resolution thereof 
by Engineer is acceptable to Contractor. 

10. The Bidding Documents are generally sufficient to indicate and convey understanding of 
all terms and conditions for performance and furnishing of the Work. 

11. The submission of this Bid constitutes an incontrovertible representation by Bidder that 
without exception the Bid and all prices in the Bid are premised upon performing and 
furnishing the Work required by the Bidding Documents. 
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8.02 Bidder's Certifications 

A. The Bidder certifies the following: 

1. This Bid is genuine and not made in the interest of or on behalf of any undisclosed 
individual or entity and is not submitted in conformity with any collusive agreement or 
rules of any group, association, organization, or corporation. 

2. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false 
or sham Bid. 

3. Bidder has not solicited or induced any individual or entity to refrain from bidding. 

4. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in 
competing for the Contract. For the purposes of this Paragraph 8.02.A: 

a. Corrupt practice means the offering, giving, receiving, or soliciting of anything of value 
likely to influence the action of a public official in the bidding process. 

b. Fraudulent practice means an intentional misrepresentation of facts made (a) to 
influence the bidding process to the detriment of Owner, (b) to establish bid prices at 
artificial non-competitive levels, or (c) to deprive Owner of the benefits of free and 
open competition. 

c. Collusive practice means a scheme or arrangement between two or more Bidders, 
with or without the knowledge of Owner, a purpose of which is to establish bid prices 
at artificial, non-competitive levels. 

d. Coercive practice means harming or threatening to harm, directly or indirectly, 
persons or their property to influence their participation in the bidding process or 
affect the execution of the Contract. 
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BIDDER hereby submits this Bid as set forth above: 

Bidder: 

 
 

 
By: 

Name: 

Title: 

Date: 

(typed or printed name of organization) 
 

(individual's signature) 

(typed or printed) 

(typed or printed) 

(typed or printed) 

if Bidder is a corporation, a partnership, or a joint venture, attach evidence of authority to sign. 
 

Attest: 
 

Name: 
 

Title: 
 

Date: 
 

Address for giving notices: 
 
 
 
 

Bidder's Contact: 

Name: 
 

Title: 
 

Phone: 

Email: 

Address: 
 
 
 
 

Bidder's Contractor License No.: (if applicable) 

 

(individual's signature) 

(typed or printed) 

(typed or printed) 

(typed or printed) 

 
 
 
 
 
 
 
 

(typed or printed) 

(typed or printed) 
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BID BOND (PENAL SUM FORM) 

Bidder Surety 

Name:  Name:  

Address (principal place of business): Address (principal place of business): 
  

Owner Bid 

Name: Kent County Commissioners Project (name and location): 

Address (principal place of business):  

400 High Street 
Chestertown, MD 21620 

Bid Due Date:  

Bond 

 Penal Sum:  

Date of Bond:  
Surety and Bidder, intending to be legally bound hereby, subject to the terms set forth in this Bid Bond, 
do each cause this Bid Bond to be duly executed by an authorized officer, agent, or representative. 
Bidder  Surety 

   
(Full formal name of Bidder)  (Full formal name of Surety) (corporate seal) 

By:   By:  
 (Signature)   (Signature) (Attach Power of Attorney) 

Name:   Name:  
 (Printed or typed)   (Printed or typed)  

Title:   Title:  
 
Attest:   Attest:  

 (Signature)   (Signature) 
Name:   Name:  

 (Printed or typed)    (Printed or typed)  

Title:  Title: 
Notes: (1) Note: Addresses are to be used for giving any required notice. (2) Provide execution by any additional parties, such as 
joint venturers, if necessary. 
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1. Bidder and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, successors, 
and assigns to pay to Owner upon default of Bidder the penal sum set forth on the face of this Bond. 
Payment of the penal sum is the extent of Bidder’s and Surety’s liability. Recovery of such penal sum under 
the terms of this Bond will be Owner’s sole and exclusive remedy upon default of Bidder. 

2. Default of Bidder occurs upon the failure of Bidder to deliver within the time required by the Bidding 
Documents (or any extension thereof agreed to in writing by Owner) the executed Agreement required by 
the Bidding Documents and any performance and payment bonds required by the Bidding Documents. 

3. This obligation will be null and void if: 

3.1. Owner accepts Bidder’s Bid and Bidder delivers within the time required by the Bidding Documents 
(or any extension thereof agreed to in writing by Owner) the executed Agreement required by the 
Bidding Documents and any performance and payment bonds required by the Bidding Documents, or 

3.2. All Bids are rejected by Owner, or 

3.3. Owner fails to issue a Notice of Award to Bidder within the time specified in the Bidding Documents 
(or any extension thereof agreed to in writing by Bidder and, if applicable, consented to by Surety 
when required by Paragraph 5 hereof). 

4. Payment under this Bond will be due and payable upon default of Bidder and within 30 calendar days after 
receipt by Bidder and Surety of written notice of default from Owner, which notice will be given with 
reasonable promptness, identifying this Bond and the Project and including a statement of the amount 
due. 

5. Surety waives notice of any and all defenses based on or arising out of any time extension to issue Notice 
of Award agreed to in writing by Owner and Bidder, provided that the total time for issuing Notice of Award 
including extensions does not in the aggregate exceed 120 days from the Bid due date without Surety’s 
written consent. 

6. No suit or action will be commenced under this Bond prior to 30 calendar days after the notice of default 
required in Paragraph 4 above is received by Bidder and Surety, and in no case later than one year after 
the Bid due date. 

7. Any suit or action under this Bond will be commenced only in a court of competent jurisdiction located in 
the state in which the Project is located. 

8. Notices required hereunder must be in writing and sent to Bidder and Surety at their respective addresses 
shown on the face of this Bond. Such notices may be sent by personal delivery, commercial courier, or by 
United States Postal Service registered or certified mail, return receipt requested, postage pre-paid, and 
will be deemed to be effective upon receipt by the party concerned. 

9. Surety shall cause to be attached to this Bond a current and effective Power of Attorney evidencing the 
authority of the officer, agent, or representative who executed this Bond on behalf of Surety to execute, 
seal, and deliver such Bond and bind the Surety thereby. 

10. This Bond is intended to conform to all applicable statutory requirements. Any applicable requirement of 
any applicable statute that has been omitted from this Bond will be deemed to be included herein as if set 
forth at length. If any provision of this Bond conflicts with any applicable statute, then the provision of said 
statute governs and the remainder of this Bond that is not in conflict therewith continues in full force and 
effect. 

11. The term “Bid” as used herein includes a Bid, offer, or proposal as applicable. 
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ARTICLE 1—GENERAL INFORMATION 

1.01 Provide contact information for the Business: 

Legal Name of Business:  

Corporate Office 

Name:  Phone number:  

Title:  Email address:  

Business address of corporate office:  

 

 

Local Office 

Name:  Phone number:  

Title:  Email address:  

Business address of local office:  

 

 

1.02 Provide information on the Business’s organizational structure: 

Form of Business: ☐ Sole Proprietorship ☐ Partnership ☐ Corporation 

☐ Limited Liability Company ☐ Joint Venture comprised of the following companies: 

 1. 

 2. 

 3. 

Provide a separate Qualification Statement for each Joint Venturer. 

Date Business was formed:  State in which Business was formed:  

Is this Business authorized to operate in the Project location? ☐ Yes ☐ No ☐ Pending 

1.03 Identify all businesses that own Business in whole or in part (25% or greater), or that are wholly 
or partly (25% or greater) owned by Business: 

Name of business:  Affiliation:  

Address:  

Name of business:  Affiliation:  

Address:  

Name of business:  Affiliation:  

Address:  
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1.04 Provide information regarding the Business’s officers, partners, and limits of authority. 

Name:  Title:  

Authorized to sign contracts:  ☐ Yes ☐ No Limit of Authority: $ 

Name:  Title:  

Authorized to sign contracts:  ☐ Yes ☐ No Limit of Authority: $ 

Name:  Title:  

Authorized to sign contracts:  ☐ Yes ☐ No Limit of Authority: $ 

Name:  Title:  

ARTICLE 2—LICENSING 

2.01 Provide information regarding licensure for Business: 

Name of License:  

Licensing Agency:  

License No:  Expiration Date:  

Name of License:  

Licensing Agency:  

License No:  Expiration Date:  

ARTICLE 3—DIVERSE BUSINESS CERTIFICATIONS 

3.01 Provide information regarding Business’s Diverse Business Certification, if any. Provide evidence 
of current certification. 

Certification Certifying Agency 
Certification 

Date 

☐ Disadvantaged Business Enterprise   

☐ Minority Business Enterprise   

☐ Woman-Owned Business Enterprise   

☐ Small Business Enterprise   

☐ Disabled Business Enterprise   

☐ Veteran-Owned Business Enterprise   

☐ Service-Disabled Veteran-Owned Business   

☐ HUBZone Business (Historically 
Underutilized) Business 

  

☐ Other    

☐ None 
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ARTICLE 4—SAFETY 

4.01 Provide information regarding Business’s safety organization and safety performance. 

Name of Business’s Safety Officer:  

Safety Certifications 

Certification Name Issuing Agency Expiration 

   

   

4.02 Provide Worker’s Compensation Insurance Experience Modification Rate (EMR), Total Recordable 
Frequency Rate (TRFR) for incidents, and Total Number of Recorded Manhours (MH) for the last 
3 years and the EMR, TRFR, and MH history for the last 3 years of any proposed Subcontractor(s) 
that will provide Work valued at 10% or more of the Contract Price. Provide documentation of 
the EMR history for Business and Subcontractor(s). 

Year    

Company EMR TRFR MH EMR TRFR MH EMR TRFR MH 

          

          

ARTICLE 5—FINANCIAL 

5.01 Provide information regarding the Business’s financial stability. Provide the most recent audited 
financial statement, and if such audited financial statement is not current, also provide the most 
current financial statement. 

Financial Institution:  

Business address:  

Date of Business’s most recent financial statement:  ☐ Attached 

Date of Business’s most recent audited financial statement:  ☐ Attached 

Financial indicators from the most recent financial statement 

Contractor’s Current Ratio (Current Assets ÷ Current Liabilities)  

Contractor’s Quick Ratio ((Cash and Cash Equivalents + Accounts Receivable + 
Short Term Investments) ÷ Current Liabilities) 
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ARTICLE 6—SURETY INFORMATION 

6.01 Provide information regarding the surety company that will issue required bonds on behalf of the 
Business, including but not limited to performance and payment bonds. 

Surety Name:  

Surety is a corporation organized and existing under the laws of the state of:  

Is surety authorized to provide surety bonds in the Project location? ☐ Yes ☐ No 

Is surety listed in “Companies Holding Certificates of Authority as Acceptable Sureties on 
Federal Bonds and as Acceptable Reinsuring Companies” published in Department Circular 570 
(as amended) by the Bureau of the Fiscal Service, U.S. Department of the Treasury? 

☐ Yes ☐ No 

Mailing Address 
(principal place of business): 

 

 

 

Physical Address 
(principal place of business): 

 

 

 

Phone (main):  Phone (claims):  

ARTICLE 7—INSURANCE 

7.01 Provide information regarding Business’s insurance company(s), including but not limited to its 
Commercial General Liability carrier. Provide information for each provider. 

Name of insurance provider, and type of policy (CLE, auto, etc.):  

Insurance Provider Type of Policy (Coverage Provided) 

  

  

  

  

Are providers licensed or authorized to issue policies in the Project location? ☐ Yes ☐ No 

Does provider have an A.M. Best Rating of A-VII or better? ☐ Yes ☐ No 

Mailing Address 
(principal place of business): 

 

 

 

Physical Address 
(principal place of business): 

 

 

 

Phone (main):  

 

 

 

 

 

Phone (claims):  
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ARTICLE 8—CONSTRUCTION EXPERIENCE 

8.01 Provide information that will identify the overall size and capacity of the Business. 

Average number of current full-time employees:  

Estimate of revenue for the current year:  

Estimate of revenue for the previous year:  

8.02 Provide information regarding the Business’s previous contracting experience. 

Years of experience with projects like the proposed project: 

As a general contractor:  As a joint venturer:   

Has Business, or a predecessor in interest, or an affiliate identified in Paragraph 1.03: 

Been disqualified as a bidder by any local, state, or federal agency within the last 5 years? 

☐ Yes ☐ No 

Been barred from contracting by any local, state, or federal agency within the last 5 years? 

☐ Yes ☐ No 

Been released from a bid in the past 5 years? ☐ Yes ☐ No  

Defaulted on a project or failed to complete any contract awarded to it? ☐ Yes ☐ No 

Refused to construct or refused to provide materials defined in the contract documents or in 

a change order? ☐ Yes ☐ No  

Been a party to any currently pending litigation or arbitration? ☐ Yes ☐ No 

Provide full details in a separate attachment if the response to any of these questions is Yes. 

8.03 List all projects currently under contract in Schedule A and provide indicated information. 

8.04 List a minimum of three and a maximum of six projects completed in the last 5 years in Schedule B 
and provide indicated information to demonstrate the Business’s experience with projects similar 
in type and cost of construction. 

8.05 In Schedule C, provide information on key individuals whom Business intends to assign to the 
Project. Provide resumes for those individuals included in Schedule C. Key individuals include the 
Project Manager, Project Superintendent, Quality Manager, and Safety Manager. Resumes may 
be provided for Business’s key leaders as well. 

ARTICLE 9—REQUIRED ATTACHMENTS 

9.01 Provide the following information with the Statement of Qualifications: 

A. If Business is a Joint Venture, separate Qualifications Statements for each Joint Venturer, as 
required in Paragraph 1.02. 

B. Diverse Business Certifications if required by Paragraph 3.01. 

C. Certification of Business’s safety performance if required by Paragraph 4.02. 

D. Financial statements as required by Paragraph 5.01. 



 

EJCDC C-451, Qualifications Statement. 
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies, 

and American Society of Civil Engineers. All rights reserved. 
Page 6 of 7 

E. Attachments providing additional information as required by Paragraph 8.02. 

F. Schedule A (Current Projects) as required by Paragraph 8.03. 

G. Schedule B (Previous Experience with Similar Projects) as required by Paragraph 8.04. 

H. Schedule C (Key Individuals) and resumes for the key individuals listed, as required by 
Paragraph 8.05. 

I. Additional items as pertinent. 
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This Statement of Qualifications is offered by: 

Business:  

 (typed or printed name of organization) 

By:  
(individual’s signature) 

Name:  
(typed or printed) 

Title:  
(typed or printed) 

Date:  
(date signed) 

(If Business is a corporation, a partnership, or a joint venture, attach evidence of authority to sign.) 
 

Attest:  
(individual’s signature) 

Name:  
(typed or printed) 

Title:  

 (typed or printed) 

Address for giving notices: 
  

  

  

Designated Representative: 

Name:  
(typed or printed) 

Title:  
(typed or printed) 

Address: 
  

  

  

Phone:  

Email:  
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Schedule A—Current Projects 

Name of Organization  

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
 

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
 

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
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Schedule B—Previous Experience with Similar Projects 

Name of Organization  

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
 

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
 

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
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Schedule B—Previous Experience with Similar Projects 

Name of Organization  

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
 

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
 

Project Owner  Project Name  

General Description of Project  

Project Cost  Date Project 
Completed 

 

Key Project Personnel Project Manager Project Superintendent Safety Manager Quality Control Manager 

Name     

Reference Contact Information (listing names indicates approval to contacting the names individuals as a reference) 

 Name Title/Position Organization Telephone Email 

Owner      

Designer      

Construction Manager      
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Schedule C—Key Individuals 

Project Manager 

Name of individual  

Years of experience as project manager  

Years of experience with this organization  

Number of similar projects as project manager  

Number of similar projects in other positions  

Current Project Assignments 

Name of assignment Percent of time used for 
this project 

Estimated project 
completion date 

   

   

   

Reference Contact Information (listing names indicates approval to contact named individuals as a reference) 

Name  Name  

Title/Position  Title/Position  

Organization  Organization  

Telephone  Telephone  

Email  Email  

Project   Project   

Candidate’s role on 
project 

 Candidate’s role on 
project 

 

Project Superintendent 

Name of individual  

Years of experience as project superintendent  

Years of experience with this organization  

Number of similar projects as project superintendent  

Number of similar projects in other positions  

Current Project Assignments 

Name of assignment Percent of time used for 
this project 

Estimated project 
completion date 

   

   

   

Reference Contact Information (listing names indicates approval to contact named individuals as a reference) 

Name  Name  

Title/Position  Title/Position  

Organization  Organization  

Telephone  Telephone  

Email  Email  

Project   Project   

Candidate’s 
role on project 

 Candidate’s 
role on project 

 

 



 

EJCDC® C-451, Qualifications Statement—Schedule C—Key Individuals. 
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies, 

and American Society of Civil Engineers. All rights reserved. 
Page 2 of 3 
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Safety Manager 

Name of individual  

Years of experience as project manager  

Years of experience with this organization  

Number of similar projects as project manager  

Number of similar projects in other positions  

Current Project Assignments 

Name of assignment Percent of time used for 
this project 

Estimated project 
completion date 

   

   

   

Reference Contact Information (listing names indicates approval to contact named individuals as a reference) 

Name  Name  

Title/Position  Title/Position  

Organization  Organization  

Telephone  Telephone  

Email  Email  

Project   Project   

Candidate’s role on 
project 

 Candidate’s role on 
project 

 

Quality Control Manager 

Name of individual  

Years of experience as project superintendent  

Years of experience with this organization  

Number of similar projects as project superintendent  

Number of similar projects in other positions  

Current Project Assignments 

Name of assignment Percent of time used for 
this project 

Estimated project 
completion date 

   

   

   

Reference Contact Information (listing names indicates approval to contact named individuals as a reference) 

Name  Name  

Title/Position  Title/Position  

Organization  Organization  

Telephone  Telephone  

Email  Email  

Project   Project   

Candidate’s 
role on project 

 Candidate’s 
role on project 
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NOTICE OF AWARD 

Date of Issuance:   

Owner:    Owner’s Project No.:   

Engineer:    Engineer’s Project No.:   

Project:   

Contract Name:   

Bidder:   

Bidder’s Address:   

You are notified that Owner has accepted your Bid dated [date] for the above Contract, and that you are 
the Successful Bidder and are awarded a Contract for: 

Groundwater Treatment Upgrades for Nicholson Landfill – Kent County, Maryland 

The Contract Price of the awarded Contract is $[Contract Price]. Contract Price is subject to adjustment 
based on the provisions of the Contract, including but not limited to those governing changes, Unit Price 
Work, and Work performed on a cost‐plus‐fee basis, as applicable. 

Two copies of the unexecuted counterparts of the Agreement accompany this Notice of Award, and one 
copy of the Contract Documents accompanies this Notice of Award, or has been transmitted or made 
available to Bidder electronically. 

☐ Drawings will be delivered separately from the other Contract Documents. 

You must comply with the following conditions precedent within 15 days of the date of receipt of this 
Notice of Award: 

1. Deliver to Owner two copies counterparts of the Agreement, signed by Bidder (as Contractor). 

2. Deliver with the signed Agreement(s) the Contract security (such as required performance and 
payment bonds) and insurance documentation, as specified in the Instructions to Bidders and in 
the General Conditions, Articles 2 and 6. 

3. Other conditions precedent (if any): Performance, Payment, and Warranty Bonds in place. 

Failure to comply with these conditions within the time specified will entitle Owner to consider you in 
default, annul this Notice of Award, and declare your Bid security forfeited. 

Within 10 days after you comply with the above conditions, Owner will return to you one fully signed 
counterpart of the Agreement, together with any additional copies of the Contract Documents as 
indicated in Paragraph 2.02 of the General Conditions. 

Owner:  Kent County Commissioners 

By (signature):   

Name (printed):   

Title:   

Copy:  Engineer 
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AGREEMENT BETWEEN OWNER AND CONTRACTOR 
FOR CONSTRUCTION CONTRACT (STIPULATED PRICE) 

 
This Agreement is by and between the Kent County Commissioners ("Owner") and  _ 

 ("Contractor"). 

Terms used in this Agreement have the meanings stated in the General Conditions and the Supplementary 
Conditions. 

Owner and Contractor hereby agree as follows: 
 

ARTICLE 1-WORK 
 

1.01  Contractor shall complete all Work as specified or indicated in the Contract Documents. The Work 
is generally described as follows: Work of the Project includes construction of upgrades to an 
existing groundwater treatment system, an associated new building, necessary site and utility 
improvements, alterations of the existing treatment system to incorporate the upgrades, 
startup of the improved process, and all necessary work to provide the upgraded treatment 
system as stipulated in the contract documents. 

 
ARTICLE 2-THE PROJECT 

 
2.01 The Project, of which the Work under the Contract Documents is a part, is generally described as 

follows: Work of the Project includes construction of upgrades to an existing groundwater 
treatment system, an associated new building, necessary site and utility improvements, 
alterations of the existing treatment system to incorporate the upgrades, startup of the 
improved process, and all necessary work to provide the upgraded treatment system as 
stipulated in the contract documents. 

 
ARTICLE 3-ENGINEER 

 
3.01 The Owner has retained Dawood Engineering, Inc. ("Engineer"), its sub-consultants, and 

designees, to act as Owner's representative, assume all duties and responsibilities of Engineer, 
and have the rights and authority assigned to Engineer in the Contract. 

3.02 The part of the Project that pertains to the Work has been designed by Dawood Engineering, Inc. 
and EA Engineering, Science, and Technology, Inc., PBC (for electrical, heating, and ventilation 
components). 

 
ARTICLE 4-CONTRACT TIMES 

 
4.01 Time is of the Essence 

A. All time limits for Milestones, if any, Substantial Completion, and completion and readiness 
for final payment as stated in the Contract Documents are of the essence of the Contract. 

4.02 Contract Times: Dates 

A. Not Used 
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4.03 Contract Times: Days 

A. The Work will be substantially complete within 240 days after the date when the Contract 
Times commence to run as provided in Paragraph 4.01 of the General Conditions, and 
completed and ready for final payment in accordance with Paragraph 15.06 of the General 
Conditions within 300 days after the date when the Contract Times commence to run. 

4.04 Milestones 

A. Not Used 

4.05 liquidated Damages 

A. Contractor and Owner recognize that time is of the essence as stated in Paragraph 4.01above 
and that Owner will suffer financial and other losses if the Work is not completed and 
Milestones not achieved within the Contract Times, as duly modified. The parties also 
recognize the delays, expense, and difficulties involved in proving, in a legal or arbitration 
proceeding, the actual loss suffered by Owner if the Work is not completed on time. 
Accordingly, instead of requiring any such proof, Owner and Contractor agree that as 
liquidated damages for delay (but not as a penalty): 

1. Substantial Completion: Contractor shall pay Owner $500 for each day that expires after 
the time (as duly adjusted pursuant to the Contract) specified above for Substantial 
Completion, until the Work is substantially complete. 

2. Completion of Remaining Work: After Substantial Completion, if Contractor shall neglect, 
refuse, or fail to complete the remaining Work within the Contract Times (as duly adjusted 
pursuant to the Contract} for completion and readiness for final payment, Contractor shall 
pay Owner $500 for each day that expires after such time until the Work is completed 
and ready for final payment. 

3. Liquidated damages for failing to timely attain Milestones, Substantial Completion, and 
final completion are not additive, and will not be imposed concurrently. 

B. If Owner recovers liquidated damages for a delay in completion by Contractor, then such 
liquidated damages are Owner's sole and exclusive remedy for such delay, and Owner is 
precluded from recovering any other damages, whether actual, direct, excess, or 
consequential, for such delay, except for special damages (if any) specified in this Agreement. 

C. Deleted 

4.06 Special Damages 

A. Contractor shall reimburse Owner (1) for any fines or penalties Imposed on Owner as a direct 
result of the Contractor's failure to attain Substantial Completion according to the Contract 
Times, and (2) for the actual costs reasonably incurred by Owner for engineering, construction 
observation, inspection, and administrative services needed after the time specified in 
Paragraph 4.02 for Substantial Completion (as duly adjusted pursuant to the Contract), until 
the Work is substantially complete. 

B. After Contractor achieves Substantial Completion, if Contractor shall neglect, refuse, or fail to 
complete the remaining Work within the Contract Times, Contractor shall reimburse Owner 
for the actual costs reasonably incurred by Owner for engineering, construction observation, 
inspection, and administrative services needed after the time specified in Paragraph 4.02 for 
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Work to be completed and ready for final payment (as duly adjusted pursuant to the 
Contract), until the Work is completed and ready for final payment. 

C. The special damages Imposed in this paragraph are supplemental to any liquidated damages 
for delayed completion established in this Agreement. 

 
ARTICLE 5-CONTRACT PRICE 

 
5.01 Owner shall pay Contractor for completion of the Work in accordance with the Contract 

Documents, the amounts that follow, subject to adjustment under the Contract: 

A. For all Work, at the prices stated in Contractor's Bid, attached hereto as an exhibit. 
 

ARTICLE 6-PAYMENT PROCEDURES 
 

6.01 Submittal and Processing of Payments 

A. Contractor shall submit Applications for Payment in accordance with Article 15 of the General 
Conditions. Applications for Payment will be processed by Engineer as provided in the General 
Conditions. 

6.02 Progress Payments; Retainage 

A. Owner shall make progress payments on the basis of Contractor's Applications for Payment 
on or about the 5th day of each month during performance of the Work as provided in 
Paragraph 6.02.A.1 below, provided that such Applications for Payment have been submitted 
in a timely manner and otherwise meet the requirements of the Contract. All such payments 
will be measured by the Schedule of Values established as provided in the General Conditions 
(and in the case of Unit Price Work based on the number of units completed) or, in the event 
there is no Schedule of Values, as provided elsewhere in the Contract. 

1. Prior to Substantial Completion, progress payments will be made in an amount equal to 
the percentage indicated below but, in each case, less the aggregate of payments 
previously made and less such amounts as Owner may withhold, including but not limited 
to liquidated damages, in accordance with the Contract. 

a. 95 percent of the value of the Work completed (with the balance being retainage). 

b. 95 percent of cost of materials and equipment not incorporated in the Work (with 
the balance being retainage). 

B. Upon Substantial Completion of the entire construction to be provided under the 
construction Contract Documents, Owner shall pay an amount sufficient to increase total 
payments to Contractor to 100 percent of the Work completed, less such amounts set off by 
Owner pursuant to Paragraph 15.01.E of the General Conditions, and less 200 percent of 
Engineer's estimate of the value of Work to be completed or corrected as shown on the punch 
list of items to be completed or corrected prior to final payment. 

6.03 Final Payment 

A. Upon final completion and acceptance of the Work, Owner shall pay the remainder of the 
Contract Price in accordance with Paragraph 15.06 of the General Conditions. 

 
 

EJCDC® C-520, Agreement between Owner and Contractor for Construction Contract (Stipulated Price). 
Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies, and 

American Society of Civil Engineers. All rights reserved. 
Modified to include RD edits from RUS Bulletin 1780-26 (6/16/2020). 



Page 4 of 7  

6.04 Consent of Surety 

A. Owner will not make final payment, or return or release retainage at Substantial Completion 
or any other time, unless Contractor submits written consent of the surety to such payment, 
return, or release. 

6.05 Interest 

A. All amounts not paid when due will bear Interest at the rate of 5 percent per annum. 
 

ARTICLE 7-CONTRACT DOCUMENTS 
 

7.01 Contents 

A. The Contract Documents consist of all of the following: 

1. This Agreement. 

2. Bonds: 

a. Performance bond (together with power of attorney). 

b. Payment bond (together with power of attorney). 

3. General Conditions. 

4. Supplementary Conditions. 

5. Specifications as listed in the table of contents of the project manual (copy of list 
attached). 

6. Drawings listed on the attached sheet index. 

7. Addenda {numbers   to_, inclusive). 

9. Exhibits to this Agreement (enumerated as follows): 

a. Environmental Report for the Nicholson Landfill Groundwater Remediation System, 
Prepared by McCrone, November 2019. 

b. Preliminary Engineering Report for Nicholson Landfill Groundwater Remediation 
System, Prepared by McCrone, November 2019. 

10. The following which may be delivered or issued on or after the Effective Date of the 
Contract and are not attached hereto: 

a. Notice to Proceed. 

b. Work Change Directives. 

c. Change Orders. 

d. Field Orders. 

e. Warranty Bond, if any. 

B. The Contract Documents listed in Paragraph 7.01.A are attached to this Agreement {except 
as expressly noted otherwise above). 

C. There are no Contract Documents other than those listed above in this Article 7. 
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D. The Contract Documents may only be amended, modified, or supplemented as provided in 
the Contract. 

 
ARTICLE 8-REPRESENTATIONS, CERTIFICATIONS, AND STIPULATIONS 

 
8.01 Contractor's Representations 

A. In order to induce Owner to enter into this Contract, Contractor makes the following 
representations: 

1. Contractor has examined and carefully studied the Contract Documents, including 
Addenda. 

2. Contractor has visited the Site, conducted a thorough visual examination of the Site and 
adjacent areas, and become familiar with the general, local, and Site conditions that may 
affect cost, progress, and performance of the Work. 

3. Contractor is familiar with all Laws and Regulations that may affect cost, progress, and 
performance of the Work. 

4. Contractor has carefully studied the reports of explorations and tests of subsurface 
conditions at or adjacent to the Site and the drawings of physical conditions relating to 
existing surface or subsurface structures at the Site that have been identified in the 
Supplementary Conditions, with respect to the Technical Data in such reports and 
drawings. 

5. Contractor has carefully studied the reports and drawings relating to Hazardous 
Environmental Conditions, if any, at or adjacent to the Site that have been identified in 
the Supplementary Conditions, with respect to Technical Data in such reports and 
drawings. 

6. Contractor has considered the information known to Contractor itself; information 
commonly known to contractors doing business in the locality of the Site; information and 
observations obtained from visits to the Site; the Contract Documents; and the Technical 
Data Identified in the Supplementary Conditions or by definition, with respect to the 
effect of such information, observations, and Technical Data on (a) the cost, progress, and 
performance of the Work; (b) the means, methods, techniques, sequences, and 
procedures of construction to be employed by Contractor; and (c) Contractor's safety 
precautions and programs. 

7. Based on the information and observations referred to in the preceding paragraph, 
Contractor agrees that no further examinations, investigations, explorations, tests, 
studies, or data are necessary for the performance of the Work at the Contract Price, 
within the Contract Times, and in accordance with the other terms and conditions of the 
Contract. 

8. Contractor is aware of the general nature of work to be performed by Owner and others 
at the Site that relates to the Work as indicated in the Contract Documents. 

9. Contractor has given Engineer written notice of all conflicts, errors, ambiguities, or 
discrepancies that Contractor has discovered in the Contract Documents, and of 
discrepancies between Site conditions and the Contract Documents, and the written 
resolution thereof by Engineer is acceptable to Contractor. 
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10. The Contract Documents are generally sufficient to indicate and convey understanding of 
all terms and conditions for performance and furnishing of the Work. 

11. Contractor's entry into this Contract constitutes an incontrovertible representation by 
Contractor that without exception all prices in the Agreement are premised upon 
performing and furnishing the Work required by the Contract Documents. 

8.02 Contractor's Certifications 

A. Contractor certifies that it has not engaged in corrupt, fraudulent, collusive, or coercive 
practices in competing for or in executing the Contract. For the purposes of this 
Paragraph 8.02: 

1. "corrupt practice" means the offering, giving, receiving, or soliciting of anything of value 
likely to influence the action of a public official in the bidding process or in the Contract 
execution; 

2. "fraudulent practice" means an intentional misrepresentation of facts made (a) to 
influence the bidding process or the execution of the Contract to the detriment of Owner, 
(b) to establish Bid or Contract prices at artificial non-competitive levels, or (c) to deprive 
Owner of the benefits of free and open competition; 

3. "collusive practice" means a scheme or arrangement between two or more Bidders, with 
or without the knowledge of Owner, a purpose of which is to establish Bid prices at 
artificial, non-competitive levels; and 

4. "coercive practice" means harming or threatening to harm, directly or indirectly, persons 
or their property to influence their participation in the bidding process or affect the 
execution of the Contract. 

8.03 Standard General Conditions 

A. Owner stipulates that if the General Conditions that are made a part of this Contract are 
EJCDC® C-700, Standard General Conditions for the Construction Contract (2018), published 
by the Engineers Joint Contract Documents Committee, and if Owner is the party that has 
furnished said General Conditions, then Owner has plainly shown all modifications to the 
standard wording of such published document to the Contractor, through a process such as 
highlighting or "track changes" (redline/strikeout), or in the Supplementary Conditions. 
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IN WITNESS WHEREOF, Owner and Contractor have signed this Agreement. 

This Agreement will be effective on   (which is the Effective Date of the Contract). 

Owner: Contractor: 

 
  

(typed or printed nome of organization) 

By:   
(individual's signature) 

Date:   
/date signed} 

 
By: 

 
Date: 

(typed or printed name of organization) 

 
(individual's signature) 

 
(date signed) 

Name:  
 

(typed or printed} 
Name: 

 

(typed or printed) 

Title:   
(typed or printed) 

Title: 
 
 

(typed or printed) 
 
 

Attest: 

 
 
 
 

(individual’s signature) 

(If {Type of Entity] is a corporation, a partnership, or a 
joint venture attach evidence of authority to sign.) 

Attest: 
 

(individual's signature) 

Title:   
(typed or printed) 

Title: 
 
 

(typed or printed} 
Address for giving notices: Address for giving notices: 

 
 

 
 

  

Designated Representative: 

Name:   
(typed or printed} 

Title:   

Designated Representative: 

Name: 
 

(typed or printed) 

Title: 
 

Address: 

 

(typed or printed} (typed or printed) 
Address: 

 
 

  

 
 
 

Phone:   

Email: 
(If {Type of Entity] is a corporation, attach evidence of 
authority to sign. If {Type of Entity] is a public body, 
attach evidence of authority to sign and resolution or 
other documents authorizing execution of this 
Agreement.) 

Phone:   

Email:    

License No.:   
{where applicable) 

 
State:   
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NOTICE TO PROCEED 

Owner:    Owner’s Project No.:   

Engineer:    Engineer’s Project No.:   

Contractor:    Contractor’s Project No.:   

Project:   

Contract Name:   

Effective Date of Contract:   

Owner hereby notifies Contractor that the Contract Times under the above Contract will commence to 
run on [date Contract Times are to start] pursuant to Paragraph 4.01 of the General Conditions. 

On that date, Contractor shall start performing its obligations under the Contract Documents. No Work 
will be done at the Site prior to such date. 

In accordance with the Agreement: 

The date by which Substantial Completion must be achieved is [date for Substantial Completion, from 
Agreement],  and  the  date  by  which  readiness  for  final  payment  must  be  achieved  is  [date  for 
readiness, from Agreement]. 

Before starting any Work at the Site, Contractor must comply with the following: 

Contractor and their key subcontractors shall attend a pre‐construction meeting and concur with 
the subsequent meeting minutes.  

Owner:  Kent County Commissioners 

By (signature):   

Name (printed):   

Title:   

Date Issued:   

Copy:  Engineer 
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PERFORMANCE BOND 

Contractor 

Name: 

Address (principal place of business): 

Surety 
Name:  
Address (principal place of business): 
 

Owner 

Name: Kent County Commissioners 

Mailing address (principal place of business): 

400 High Street

Chestertown, MD 21620

Contract 

Description (name and location): 

Contract Price: 

Effective Date of Contract:  

Bond 

Bond Amount: 

Date of Bond: 
(Date of Bond cannot be earlier than Effective Date of Contract) 
Modifications to this Bond form: 
☐ None ☐ See Paragraph 16
Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth in this 
Performance Bond, do each cause this Performance Bond to be duly executed by an authorized officer, 
agent, or representative. 
Contractor as Principal Surety 

(Full formal name of Contractor) (Full formal name of Surety) (corporate seal) 

By: By: 
(Signature) (Signature)(Attach Power of Attorney) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 

Attest: Attest: 
(Signature) (Signature) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 
Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference to 
Contractor, Surety, Owner, or other party is considered plural where applicable. 
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1. The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors,
administrators, successors, and assigns to the Owner for the performance of the Construction
Contract, which is incorporated herein by reference.

2. If the Contractor performs the Construction Contract, the Surety and the Contractor shall have no
obligation under this Bond, except when applicable to participate in a conference as provided in
Paragraph 3.

3. If there is no Owner Default under the Construction Contract, the Surety’s obligation under this Bond
will arise after:

3.1. The Owner first provides notice to the Contractor and the Surety that the Owner is considering
declaring a Contractor Default. Such notice may indicate whether the Owner is requesting a 
conference among the Owner, Contractor, and Surety to discuss the Contractor’s performance. 
If the Owner does not request a conference, the Surety may, within five (5) business days after 
receipt of the Owner’s notice, request such a conference. If the Surety timely requests a 
conference, the Owner shall attend. Unless the Owner agrees otherwise, any conference 
requested under this Paragraph 3.1 will be held within ten (10) business days of the Surety’s 
receipt of the Owner’s notice. If the Owner, the Contractor, and the Surety agree, the 
Contractor shall be allowed a reasonable time to perform the Construction Contract, but such 
an agreement does not waive the Owner’s right, if any, subsequently to declare a Contractor 
Default; 

3.2. The Owner declares a Contractor Default, terminates the Construction Contract and notifies the 
Surety; and 

3.3. The Owner has agreed to pay the Balance of the Contract Price in accordance with the terms of 
the Construction Contract to the Surety or to a contractor selected to perform the Construction 
Contract. 

4. Failure on the part of the Owner to comply with the notice requirement in Paragraph 3.1 does not
constitute a failure to comply with a condition precedent to the Surety’s obligations, or release the
Surety from its obligations, except to the extent the Surety demonstrates actual prejudice.

5. When the Owner has satisfied the conditions of Paragraph 3, the Surety shall promptly and at the
Surety’s expense take one of the following actions:

5.1. Arrange for the Contractor, with the consent of the Owner, to perform and complete the
Construction Contract; 

5.2. Undertake to perform and complete the Construction Contract itself, through its agents or 
independent contractors; 

5.3. Obtain bids or negotiated proposals from qualified contractors acceptable to the Owner for a 
contract for performance and completion of the Construction Contract, arrange for a contract 
to be prepared for execution by the Owner and a contractor selected with the Owners 
concurrence, to be secured with performance and payment bonds executed by a qualified 
surety equivalent to the bonds issued on the Construction Contract, and pay to the Owner the 
amount of damages as described in Paragraph 7 in excess of the Balance of the Contract Price 
incurred by the Owner as a result of the Contractor Default; or 

5.4. Waive its right to perform and complete, arrange for completion, or obtain a new contractor, 
and with reasonable promptness under the circumstances: 
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5.4.1 After investigation, determine the amount for which it may be liable to the Owner and, 
as soon as practicable after the amount is determined, make payment to the Owner; or 

5.4.2 Deny liability in whole or in part and notify the Owner, citing the reasons for denial. 

6. If the Surety does not proceed as provided in Paragraph 5 with reasonable promptness, the Surety
shall be deemed to be in default on this Bond seven days after receipt of an additional written notice
from the Owner to the Surety demanding that the Surety perform its obligations under this Bond, and
the Owner shall be entitled to enforce any remedy available to the Owner. If the Surety proceeds as
provided in Paragraph 5.4, and the Owner refuses the payment, or the Surety has denied liability, in
whole or in part, without further notice, the Owner shall be entitled to enforce any remedy available
to the Owner.

7. If the Surety elects to act under Paragraph 5.1, 5.2, or 5.3, then the responsibilities of the Surety to
the Owner will not be greater than those of the Contractor under the Construction Contract, and the
responsibilities of the Owner to the Surety will not be greater than those of the Owner under the
Construction Contract. Subject to the commitment by the Owner to pay the Balance of the Contract
Price, the Surety is obligated, without duplication for:

7.1. the responsibilities of the Contractor for correction of defective work and completion of the
Construction Contract; 

7.2. additional legal, design professional, and delay costs resulting from the Contractor’s Default, 
and resulting from the actions or failure to act of the Surety under Paragraph 5; and 

7.3. liquidated damages, or if no liquidated damages are specified in the Construction Contract, 
actual damages caused by delayed performance or non-performance of the Contractor. 

8. If the Surety elects to act under Paragraph 5.1, 5.3, or 5.4, the Surety’s liability is limited to the amount 
of this Bond.

9. The Surety shall not be liable to the Owner or others for obligations of the Contractor that are
unrelated to the Construction Contract, and the Balance of the Contract Price will not be reduced or
set off on account of any such unrelated obligations. No right of action will accrue on this Bond to any
person or entity other than the Owner or its heirs, executors, administrators, successors, and assigns.

10. The Surety hereby waives notice of any change, including changes of time, to the Construction
Contract or to related subcontracts, purchase orders, and other obligations.

11. Any proceeding, legal or equitable, under this Bond must be instituted in any court of competent
jurisdiction in the location in which the work or part of the work is located and must be instituted
within two years after a declaration of Contractor Default or within two years after the Contractor
ceased working or within two years after the Surety refuses or fails to perform its obligations under
this Bond, whichever occurs first. If the provisions of this paragraph are void or prohibited by law, the
minimum periods of limitations available to sureties as a defense in the jurisdiction of the suit will be
applicable.

12. Notice to the Surety, the Owner, or the Contractor must be mailed or delivered to the address shown
on the page on which their signature appears.

13. When this Bond has been furnished to comply with a statutory or other legal requirement in the
location where the construction was to be performed, any provision in this Bond conflicting with said
statutory or legal requirement will be deemed deleted therefrom and provisions conforming to such
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statutory or other legal requirement will be deemed incorporated herein. When so furnished, the 
intent is that this Bond will be construed as a statutory bond and not as a common law bond. 

14. Definitions

14.1. Balance of the Contract Price—The total amount payable by the Owner to the Contractor under
the Construction Contract after all proper adjustments have been made including allowance for 
the Contractor for any amounts received or to be received by the Owner in settlement of 
insurance or other claims for damages to which the Contractor is entitled, reduced by all valid 
and proper payments made to or on behalf of the Contractor under the Construction Contract. 

14.2. Construction Contract—The agreement between the Owner and Contractor identified on the 
cover page, including all Contract Documents and changes made to the agreement and the 
Contract Documents. 

14.3. Contractor Default—Failure of the Contractor, which has not been remedied or waived, to 
perform or otherwise to comply with a material term of the Construction Contract. 

14.4. Owner Default—Failure of the Owner, which has not been remedied or waived, to pay the 
Contractor as required under the Construction Contract or to perform and complete or comply 
with the other material terms of the Construction Contract. 

14.5. Contract Documents—All the documents that comprise the agreement between the Owner and 
Contractor. 

15. If this Bond is issued for an agreement between a contractor and subcontractor, the term Contractor
in this Bond will be deemed to be Subcontractor and the term Owner will be deemed to be Contractor.

16. Modifications to this Bond are as follows: [Describe modification or enter “None”]
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WARRANTY BOND 

Contractor 

Name:  

Address (principal place of business): 

Surety 

Name: 

Address (principal place of business): 

Owner 

Name: Kent County Commissioners 

Address (principal place of business): 

400 High Street
Chestertown, MD 21620 

Construction Contract 

Description (name and location): 

Contract Price:  

Effective Date of Contract: 
Contract’s Date of Substantial 
Completion: 

Bond Period: Commencing 364 days after 
Substantial Completion of the Work under the 
Construction Contract, and continuing until 
______  years after such Substantial Completion. 

Bond 

Bond Amount:  

Date of Bond: 

Modifications to this Bond form: 
☐ None ☐ See Paragraph 9
Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth herein, do 
each cause this Warranty Bond to be duly executed by an authorized officer, agent, or representative. 
Contractor as Principal Surety 

(Full formal name of Contractor) (Full formal name of Surety) (corporate seal) 

By: By: 
(Signature) (Signature) (Attach Power of Attorney) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 

Attest: Attest: 
(Signature) (Signature) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 
Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference to 
Contractor, Surety, Owner, or other party is considered plural where applicable. 
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1. The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors,
administrators, successors, and assigns to the Owner for the performance of the Construction
Contract’s Correction Period Obligations. The Construction Contract is incorporated herein by
reference.

2. If the Contractor performs the Correction Period Obligations, the Surety and the Contractor shall have
no obligation under this Warranty Bond.

3. If Owner gives written notice to Contractor and Surety during the Bond Period of Contractor’s
obligation under the Correction Period Obligations, and Contractor does not fulfill such obligation,
then Surety shall be responsible for fulfillment of such Correction Period Obligations. Surety shall
either fulfill the Correction Period Obligations itself, through its agents or contractors, or, in the
alternative, Surety may waive the right to fulfill the Correction Period Obligations itself, and reimburse 
the Owner for all resulting costs incurred by Owner in performing Contractor’s Correction Period
Obligations, including but not limited to correction, removal, replacement, and repair costs.

4. The Surety’s liability is limited to the amount of this Warranty Bond. Renewal or continuation of the
Warranty Bond will not modify such amount, unless expressly agreed to by Surety in writing.

5. The Surety shall have no liability under this Warranty Bond for obligations of the Contractor that are
unrelated to the Construction Contract. No right of action will accrue on this Warranty Bond to any
person or entity other than the Owner or its heirs, executors, administrators, successors, and assigns.

6. Any proceeding, legal or equitable, under this Warranty Bond may be instituted in any court of
competent jurisdiction in the location in which the Work or part of the Work is located and must be
instituted within two years after the Surety refuses or fails to perform its obligations under this
Warranty Bond.

7. Written notice to the Surety, the Owner, or the Contractor must be mailed or delivered to the address 
shown in this Warranty Bond.

8. Definitions

8.1. Construction Contract—The agreement between the Owner and Contractor identified on the
cover page of this Warranty Bond, including all Contract Documents and changes made to the 
agreement and the Contract Documents. 

8.2. Contract Documents—All the documents that comprise the agreement between the Owner and 
Contractor. 

8.3. Correction Period Obligations—The duties, responsibilities, commitments, and obligations of the 
Contractor with respect to correction or replacement of defective Work, as set forth in the 
Construction Contract’s Correction Period clause, EJCDC® C-700, Standard General Conditions of 
the Construction Contract (2018), Paragraph 15.08, as duly modified. 

8.4. Substantial Completion—As defined in the Construction Contract. 

8.5. Work—As defined in the Construction Contract. 

9. Modifications to this Bond are as follows: [Describe modification or enter “None”]
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PAYMENT BOND 

Contractor 

Name:  

Address (principal place of business): 

Surety 
Name:  
Address (principal place of business): 
 

Owner 

Name: Kent County Commissioners 
Mailing address (principal place of business): 
400 High Street 
Chestertown, MD 21620 

Contract 

Description (name and location): 
 

Contract Price: 

Effective Date of Contract:  

Bond 

Bond Amount: 

Date of Bond: 
(Date of Bond cannot be earlier than Effective Date of Contract) 
Modifications to this Bond form: 
☐ None ☐ See Paragraph 18
Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth in this 
Payment Bond, do each cause this Payment Bond to be duly executed by an authorized officer, agent, or 
representative. 
Contractor as Principal Surety 

(Full formal name of Contractor) (Full formal name of Surety) (corporate seal) 

By: By: 
(Signature) (Signature)(Attach Power of Attorney) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 

Attest: Attest: 
(Signature) (Signature) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 
Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference to 
Contractor, Surety, Owner, or other party is considered plural where applicable. 



EJCDC® C-615, Payment Bond. 
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies, 

and American Society of Civil Engineers. All rights reserved. 
Page 2 of 4 

1. The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, 
administrators, successors, and assigns to the Owner to pay for labor, materials, and equipment 
furnished for use in the performance of the Construction Contract, which is incorporated herein by 
reference, subject to the following terms. 

2. If the Contractor promptly makes payment of all sums due to Claimants, and defends, indemnifies, 
and holds harmless the Owner from claims, demands, liens, or suits by any person or entity seeking 
payment for labor, materials, or equipment furnished for use in the performance of the Construction 
Contract, then the Surety and the Contractor shall have no obligation under this Bond. 

3. If there is no Owner Default under the Construction Contract, the Surety’s obligation to the Owner 
under this Bond will arise after the Owner has promptly notified the Contractor and the Surety (at the 
address described in Paragraph 13) of claims, demands, liens, or suits against the Owner or the 
Owner’s property by any person or entity seeking payment for labor, materials, or equipment 
furnished for use in the performance of the Construction Contract, and tendered defense of such 
claims, demands, liens, or suits to the Contractor and the Surety. 

4. When the Owner has satisfied the conditions in Paragraph 3, the Surety shall promptly and at the 
Surety’s expense defend, indemnify, and hold harmless the Owner against a duly tendered claim, 
demand, lien, or suit. 

5. The Surety’s obligations to a Claimant under this Bond will arise after the following: 

5.1. Claimants who do not have a direct contract with the Contractor 

5.1.1. have furnished a written notice of non-payment to the Contractor, stating with 
substantial accuracy the amount claimed and the name of the party to whom the 
materials were, or equipment was, furnished or supplied or for whom the labor was 
done or performed, within ninety (90) days after having last performed labor or last 
furnished materials or equipment included in the Claim; and 

5.1.2. have sent a Claim to the Surety (at the address described in Paragraph 13). 

5.2. Claimants who are employed by or have a direct contract with the Contractor have sent a Claim 
to the Surety (at the address described in Paragraph 13). 

6. If a notice of non-payment required by Paragraph 5.1.1 is given by the Owner to the Contractor, that 
is sufficient to satisfy a Claimant’s obligation to furnish a written notice of non-payment under 
Paragraph 5.1.1. 

7. When a Claimant has satisfied the conditions of Paragraph 5.1 or 5.2, whichever is applicable, the 
Surety shall promptly and at the Surety’s expense take the following actions: 

7.1. Send an answer to the Claimant, with a copy to the Owner, within sixty (60) days after receipt 
of the Claim, stating the amounts that are undisputed and the basis for challenging any amounts 
that are disputed; and 

7.2. Pay or arrange for payment of any undisputed amounts. 

7.3. The Surety’s failure to discharge its obligations under Paragraph 7.1 or 7.2 will not be deemed 
to constitute a waiver of defenses the Surety or Contractor may have or acquire as to a Claim, 
except as to undisputed amounts for which the Surety and Claimant have reached agreement. 
If, however, the Surety fails to discharge its obligations under Paragraph 7.1 or 7.2, the Surety 
shall indemnify the Claimant for the reasonable attorney’s fees the Claimant incurs thereafter 
to recover any sums found to be due and owing to the Claimant. 
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8. The Surety’s total obligation will not exceed the amount of this Bond, plus the amount of reasonable
attorney’s fees provided under Paragraph 7.3, and the amount of this Bond will be credited for any
payments made in good faith by the Surety.

9. Amounts owed by the Owner to the Contractor under the Construction Contract will be used for the
performance of the Construction Contract and to satisfy claims, if any, under any construction
performance bond. By the Contractor furnishing and the Owner accepting this Bond, they agree that
all funds earned by the Contractor in the performance of the Construction Contract are dedicated to
satisfying obligations of the Contractor and Surety under this Bond, subject to the Owner’s priority to
use the funds for the completion of the work.

10. The Surety shall not be liable to the Owner, Claimants, or others for obligations of the Contractor that
are unrelated to the Construction Contract. The Owner shall not be liable for the payment of any costs 
or expenses of any Claimant under this Bond, and shall have under this Bond no obligation to make
payments to or give notice on behalf of Claimants, or otherwise have any obligations to Claimants
under this Bond.

11. The Surety hereby waives notice of any change, including changes of time, to the Construction
Contract or to related subcontracts, purchase orders, and other obligations.

12. No suit or action will be commenced by a Claimant under this Bond other than in a court of competent 
jurisdiction in the state in which the project that is the subject of the Construction Contract is located
or after the expiration of one year from the date (1) on which the Claimant sent a Claim to the Surety
pursuant to Paragraph 5.1.2 or 5.2, or (2) on which the last labor or service was performed by anyone
or the last materials or equipment were furnished by anyone under the Construction Contract,
whichever of (1) or (2) first occurs. If the provisions of this paragraph are void or prohibited by law,
the minimum period of limitation available to sureties as a defense in the jurisdiction of the suit will
be applicable.

13. Notice and Claims to the Surety, the Owner, or the Contractor must be mailed or delivered to the
address shown on the page on which their signature appears. Actual receipt of notice or Claims,
however accomplished, will be sufficient compliance as of the date received.

14. When this Bond has been furnished to comply with a statutory or other legal requirement in the
location where the construction was to be performed, any provision in this Bond conflicting with said
statutory or legal requirement will be deemed deleted here from and provisions conforming to such
statutory or other legal requirement will be deemed incorporated herein. When so furnished, the
intent is that this Bond will be construed as a statutory bond and not as a common law bond.

15. Upon requests by any person or entity appearing to be a potential beneficiary of this Bond, the
Contractor and Owner shall promptly furnish a copy of this Bond or shall permit a copy to be made.

16. Definitions

16.1. Claim—A written statement by the Claimant including at a minimum:

16.1.1. The name of the Claimant; 

16.1.2. The name of the person for whom the labor was done, or materials or equipment 
furnished; 

16.1.3. A copy of the agreement or purchase order pursuant to which labor, materials, or 
equipment was furnished for use in the performance of the Construction Contract; 

16.1.4. A brief description of the labor, materials, or equipment furnished; 
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16.1.5. The date on which the Claimant last performed labor or last furnished materials or 
equipment for use in the performance of the Construction Contract; 

16.1.6. The total amount earned by the Claimant for labor, materials, or equipment furnished 
as of the date of the Claim; 

16.1.7. The total amount of previous payments received by the Claimant; and 

16.1.8. The total amount due and unpaid to the Claimant for labor, materials, or equipment 
furnished as of the date of the Claim. 

16.2. Claimant—An individual or entity having a direct contract with the Contractor or with a 
subcontractor of the Contractor to furnish labor, materials, or equipment for use in the 
performance of the Construction Contract. The term Claimant also includes any individual or 
entity that has rightfully asserted a claim under an applicable mechanic’s lien or similar statute 
against the real property upon which the Project is located. The intent of this Bond is to include 
without limitation in the terms of “labor, materials, or equipment” that part of the water, gas, 
power, light, heat, oil, gasoline, telephone service, or rental equipment used in the Construction 
Contract, architectural and engineering services required for performance of the work of the 
Contractor and the Contractor’s subcontractors, and all other items for which a mechanic’s lien 
may be asserted in the jurisdiction where the labor, materials, or equipment were furnished. 

16.3. Construction Contract—The agreement between the Owner and Contractor identified on the 
cover page, including all Contract Documents and all changes made to the agreement and the 
Contract Documents. 

16.4. Owner Default—Failure of the Owner, which has not been remedied or waived, to pay the 
Contractor as required under the Construction Contract or to perform and complete or comply 
with the other material terms of the Construction Contract. 

16.5. Contract Documents—All the documents that comprise the agreement between the Owner and 
Contractor. 

17. If this Bond is issued for an agreement between a contractor and subcontractor, the term Contractor
in this Bond will be deemed to be Subcontractor and the term Owner will be deemed to be Contractor.

18. Modifications to this Bond are as follows: [Describe modification or enter “None”]





From

1.

2.

3.

4.

5.

a. X

b. X

c.

6.

7.

8.

9.

‐$                             

‐$                             

‐$                             

Current Contract Price (Line 1 + Line 2)

Contractor:

‐$                             

Net change by Change Orders

to

Original Contract Price

 $                       ‐   

‐$                             

 $                       ‐   

Total Work completed and materials stored to date 

(Sum of Column G Lump Sum Total and Column J Unit Price Total)

Retainage

Work Completed

Stored Materials

Total Retainage (Line 5.a + Line 5.b)

Amount eligible to date (Line 4 ‐ Line 5.c)

Less previous payments (Line 6 from prior application)

Amount due this application

‐$                             

‐$                             

‐$                             

‐$                             

Application Date:

Approved by Funding Agency

By:

Title:

Date:

By:

Title:

Date:

By:

Title:

Date:

By:

Title:

‐$                             

Date:

Signature: Date:

Contractor's Certification

Balance to finish, including retainage (Line 3 ‐ Line 4)

Approved by Owner

The undersigned Contractor certifies, to the best of its knowledge, the following:

(1) All previous progress payments received from Owner on account of Work done under the Contract have been 

applied on account to discharge Contractor's legitimate obligations incurred in connection with the Work covered 

by prior Applications for Payment;

(2) Title to all Work, materials and equipment incorporated in said Work, or otherwise listed in or covered by this 

Application for Payment, will pass to Owner at time of payment free and clear of all liens, security interests, and 

encumbrances (except such as are covered by a bond acceptable to Owner indemnifying Owner against any such 

liens, security interest, or encumbrances); and

(3) All the Work covered by this Application for Payment is in accordance with the Contract Documents and is not 

defective.

Recommended by Engineer

Contractor's Application for Payment  

Application No.:

Owner's Project No.:

Engineer's Project No.:

Contractor's Project No.:

Application Period:

Contract:

Owner:

Contractor:

Engineer:

Project:
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Owner:

Engineer:

Contractor:

Project:

Contract:

Application No.:  From to 

A C D E F G H I

(D + E) From 

Previous 

Application

($)

This Period

($)

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

‐$                           ‐$                           ‐$                           ‐$                           ‐$                           ‐$                          Original Contract Totals

Work Completed

Item No. Description

Scheduled Value 

($)

Application Period: Application Date:

Progress Estimate ‐ Lump Sum Work Contractor's Application for Payment

Owner's Project No.:

B

Original Contract

% of Scheduled 

Value (G / C)

(%)

Balance to Finish 

(C ‐ G)

($)

Materials 

Currently Stored 

(not in D or E)

($)

Work Completed 

and Materials 

Stored to Date 

(D + E + F)

($)

Engineer's Project No.:

Contractor's Project No.:

Lump Sum
EJCDC C‐620 Contractor's Application for Payment
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Owner:

Engineer:

Contractor:

Project:

Contract:

Application No.:  From to 

A C D E F G H I

(D + E) From 

Previous 

Application

($)

This Period

($)

Work Completed

Item No. Description

Scheduled Value 

($)

Application Period: Application Date:

Progress Estimate ‐ Lump Sum Work Contractor's Application for Payment

Owner's Project No.:

B

% of Scheduled 

Value (G / C)

(%)

Balance to Finish 

(C ‐ G)

($)

Materials 

Currently Stored 

(not in D or E)

($)

Work Completed 

and Materials 

Stored to Date 

(D + E + F)

($)

Engineer's Project No.:

Contractor's Project No.:

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

                                ‐                                    ‐   

‐$                           ‐$                           ‐$                           ‐$                           ‐$                           ‐$                          

‐$                           ‐$                           ‐$                           ‐$                           ‐$                           ‐$                          

Change Order Totals

Project Totals

Original Contract and Change Orders

Change Orders

Lump Sum
EJCDC C‐620 Contractor's Application for Payment
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From to 

A C D E F G H I J K L

Item Quantity Units

Unit Price

($)

Value of Bid Item

(C X E)

($)

Estimated 

Quantity 

Incorporated in 

the Work

Value of Work 

Completed to Date

(E X G)

($)

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

‐$                           ‐$                           ‐$                           ‐$                           ‐$                          Original Contract Totals

B

Original Contract

% of 

Value of 

Item

 (J / F)

(%)

Balance to Finish (F 

‐ J)

($)Description

Work Completed

Materials 

Currently Stored 

(not in G)

($)

Work Completed 

and Materials 

Stored to Date 

(H + I)

($)

Contract Information

Bid Item 

No.

Engineer:

Contractor:

Project:

Contract:

Application Date:Application Period:Application No.:

Contractor's Application for PaymentProgress Estimate ‐ Unit Price Work

Owner's Project No.:

Engineer's Project No.:

Contractor's Project No.:

Owner:

Unit Price
EJCDC C‐620 Contractor's Application for Payment
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From to 

A C D E F G H I J K L

Item Quantity Units

Unit Price

($)

Value of Bid Item

(C X E)

($)

Estimated 

Quantity 

Incorporated in 

the Work

Value of Work 

Completed to Date

(E X G)

($)

B

% of 

Value of 

Item

 (J / F)

(%)

Balance to Finish (F 

‐ J)

($)Description

Work Completed

Materials 

Currently Stored 

(not in G)

($)

Work Completed 

and Materials 

Stored to Date 

(H + I)

($)

Contract Information

Bid Item 

No.

Engineer:

Contractor:

Project:

Contract:

Application Date:Application Period:Application No.:

Contractor's Application for PaymentProgress Estimate ‐ Unit Price Work

Owner's Project No.:

Engineer's Project No.:

Contractor's Project No.:

Owner:

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

                              ‐                                  ‐                                  ‐                                  ‐   

‐$                           ‐$                           ‐$                           ‐$                           ‐$                          

‐$                           ‐$                           ‐$                           ‐$                           ‐$                          

Change Order Totals

Original Contract and Change Orders

Change Orders

 Project Totals

Unit Price
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Owner:

Engineer:

Contractor:

Project:

Contract:

Application No.: Application Period:  From to 

A B C D E F G H I J K L M

Previous Amount 

Stored

($)

Amount Stored this 

Period

($)

Amount Stored to 

Date (G+H)

($)

Amount Previously 

Incorporated in the 

Work

($)

Amount 

Incorporated in the 

Work this Period

($)

Total Amount 

Incorporated in the 

Work

(J+K)

($)

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   
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                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

                               ‐                                   ‐                                  ‐   

‐$                          ‐$                           ‐$                          ‐$                          ‐$                          ‐$                          ‐$                         

Stored Materials Summary

Totals

Storage Location

Description of Materials or 

Equipment Stored

Submittal No. 

(with 

Specification 

Section No.)

Supplier 

Invoice No.

 Item No.

(Lump Sum Tab) 

or Bid Item No.

(Unit Price Tab)

Application Date:

Contractor's Application for Payment

Materials Stored Incorporated in Work

Materials 

Remaining in 

Storage

(I‐L)

 ($)

Application 

No. When 

Materials 

Placed in 

Storage

Owner's Project No.:

Engineer's Project No.:

Contractor's Project No.:

Stored Materials
EJCDC C‐620 Contractor's Application for Payment
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CERTIFICATE OF SUBSTANTIAL COMPLETION 

Owner:    Owner’s Project No.:   
Engineer:    Engineer’s Project No.:   
Contractor:    Contractor’s Project No.:   
Project:   
Contract Name:   

This ☐ Preliminary ☐ Final Certificate of Substantial Completion applies to: 

☐ All Work ☐ The following specified portions of the Work: 

[Describe the portion of the work for which Certificate of Substantial Completion is issued] 

Date of Substantial Completion: [Enter date, as determined by Engineer] 

The Work to which this Certificate applies has been inspected by authorized representatives of Owner, 
Contractor, and Engineer, and found to be substantially complete. The Date of Substantial Completion of 
the Work or portion thereof designated above is hereby established, subject to the provisions of the 
Contract pertaining to Substantial Completion. The date of Substantial Completion in the final Certificate 
of Substantial Completion marks the commencement of the contractual correction period and 
applicable warranties required by the Contract. 

A punch list of items to be completed or corrected is attached to this Certificate. This list may not be all‐
inclusive, and the failure to include any items on such list does not alter the responsibility of the 
Contractor to complete all Work in accordance with the Contract Documents. 

Amendments of contractual responsibilities recorded in this Certificate should be the product of mutual 
agreement of Owner and Contractor; see Paragraph 15.03.D of the General Conditions. 

The responsibilities between Owner and Contractor for security, operation, safety, maintenance, heat, 
utilities, insurance, and warranties upon Owner's use or occupancy of the Work must be as provided in 
the Contract, except as amended as follows: 

Amendments to Owner’s Responsibilities: ☐ None ☐ As follows: 

[List amendments to Owner’s Responsibilities] 

Amendments to Contractor’s Responsibilities: ☐ None ☐ As follows: 

[List amendments to Contractor’s Responsibilities] 

The following documents are attached to and made a part of this Certificate: 

[List attachments such as punch list; other documents] 

This Certificate does not constitute an acceptance of Work not in accordance with the Contract 
Documents, nor is it a release of Contractor's obligation to complete the Work in accordance with the 
Contract Documents. 

Engineer 

 

By (signature):   

Name (printed):   

Title:   







 

EJCDC® C‐626, Notice of Acceptability of Work. 
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies, 

and American Society of Civil Engineers. All rights reserved. 
Page 1 of 1 

NOTICE OF ACCEPTABILITY OF WORK 

Owner:    Owner’s Project No.:   
Engineer:    Engineer’s Project No.:   
Contractor:    Contractor’s Project No.:   
Project:   
Contract Name:   
Notice Date:    Effective Date of the Construction Contract:   

The Engineer hereby gives notice to the Owner and Contractor that Engineer recommends final payment 
to Contractor, and that the Work furnished and performed by Contractor under the Construction Contract 
is  acceptable,  expressly  subject  to  the  provisions  of  the  Construction  Contract’s  Contract  Documents 
(“Contract Documents”) and of the Agreement between Owner and Engineer for Professional Services 
dated  [date  of  professional  services  agreement]  (“Owner‐Engineer  Agreement”).  This  Notice  of 
Acceptability of Work (Notice) is made expressly subject to the following terms and conditions to which 
all who receive and rely on said Notice agree: 

1. This  Notice  has  been  prepared  with  the  skill  and  care  ordinarily  used  by  members  of  the 
engineering  profession  practicing  under  similar  conditions  at  the  same  time  and  in  the  same 
locality. 

2. This Notice reflects and is an expression of the Engineer’s professional opinion. 

3. This Notice has been prepared to the best of Engineer’s knowledge, information, and belief as of 
the Notice Date. 

4. This Notice is based entirely on and expressly limited by the scope of services Engineer has been 
employed  by  Owner  to  perform  or  furnish  during  construction  of  the  Project  (including 
observation of the Contractor’s Work) under the Owner‐Engineer Agreement, and applies only to 
facts that are within Engineer’s knowledge or could reasonably have been ascertained by Engineer 
as  a  result  of  carrying  out  the  responsibilities  specifically  assigned  to  Engineer  under  such 
Owner‐Engineer Agreement. 

5. This Notice is not a guarantee or warranty of Contractor’s performance under the Construction 
Contract, an acceptance of Work that is not in accordance with the Contract Documents, including 
but  not  limited  to  defective  Work  discovered  after  final  inspection,  nor  an  assumption  of 
responsibility  for  any  failure  of  Contractor  to  furnish  and  perform  the  Work  thereunder  in 
accordance with the Contract Documents, or to otherwise comply with the Contract Documents 
or the terms of any special guarantees specified therein. 

6. This  Notice  does  not  relieve  Contractor  of  any  surviving  obligations  under  the  Construction 
Contract, and is subject to Owner’s reservations of rights with respect to completion and final 
payment. 

Engineer 

By (signature):   

Name (printed):   

Title:   
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STANDARD GENERAL CONDITIONS 
OF THE CONSTRUCTION CONTRACT 

ARTICLE 1—DEFINITIONS AND TERMINOLOGY 

1.01 Defined Terms 

A. Wherever used in the Bidding Requirements or Contract Documents, a term printed with 
initial capital letters, including the term’s singular and plural forms, will have the meaning 
indicated in the definitions below. 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, executed by Owner and Contractor, that sets forth 
the Contract Price and Contract Times, identifies the parties and the Engineer, and 
designates the specific items that are Contract Documents. 

3. Application for Payment—The document prepared by Contractor, in a form acceptable to 
Engineer, to request progress or final payments, and which is to be accompanied by such 
supporting documentation as is required by the Contract Documents. 

4. Bid—The offer of a Bidder submitted on the prescribed form setting forth the prices for 
the Work to be performed. 

5. Bidder—An individual or entity that submits a Bid to Owner. 

6. Bidding Documents—The Bidding Requirements, the proposed Contract Documents, and 
all Addenda. 

7. Bidding Requirements—The Advertisement or invitation to bid, Instructions to Bidders, 
Bid Bond or other Bid security, if any, the Bid Form, and the Bid with any attachments. 

8. Change Order—A document 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, or other revision to the Contract, issued on or after the Effective Date of 
the Contract. 

9. Change Proposal—A written request by Contractor, duly submitted in compliance with 
the procedural requirements set forth herein, seeking an adjustment in Contract Price or 
Contract Times; contesting an initial decision by Engineer concerning the requirements of 
the Contract Documents or the acceptability of Work under the Contract Documents; 
challenging a set-off against payments due; or seeking other relief with respect to the 
terms of the Contract. 

10. Claim 

a. A demand or assertion by Owner directly to Contractor, duly submitted in compliance 
with the procedural requirements set forth herein, seeking an adjustment of Contract 
Price or Contract Times; contesting an initial decision by Engineer concerning the 
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requirements of the Contract Documents or the acceptability of Work under the 
Contract Documents; contesting Engineer’s decision regarding a Change Proposal; 
seeking resolution of a contractual issue that Engineer has declined to address; or 
seeking other relief with respect to the terms of the Contract. 

b. A demand or assertion by Contractor directly to Owner, duly submitted in compliance 
with the procedural requirements set forth herein, contesting Engineer’s decision 
regarding a Change Proposal, or seeking resolution of a contractual issue that 
Engineer has declined to address. 

c. A demand or assertion by Owner or Contractor, duly submitted in compliance with 
the procedural requirements set forth herein, made pursuant to Paragraph 12.01.A.4, 
concerning disputes arising after Engineer has issued a recommendation of final 
payment. 

d. A demand for money or services by a third party is not a Claim. 

11. Constituent of Concern—Asbestos, petroleum, radioactive materials, polychlorinated 
biphenyls (PCBs), lead-based paint (as defined by the HUD/EPA standard), hazardous 
waste, and any substance, product, waste, or other material of any nature whatsoever 
that is or becomes listed, regulated, or addressed pursuant to Laws and Regulations 
regulating, relating to, or imposing liability or standards of conduct concerning, any 
hazardous, toxic, or dangerous waste, substance, or material. 

12. Contract—The entire and integrated written contract between Owner and Contractor 
concerning the Work. 

13. Contract Documents—Those items so designated in the Agreement, and which together 
comprise the Contract. 

14. Contract Price—The money that Owner has agreed to pay Contractor for completion of 
the Work in accordance with the Contract Documents. 

15. Contract Times—The number of days or the dates by which Contractor shall: (a) achieve 
Milestones, if any; (b) achieve Substantial Completion; and (c) complete the Work. 

16. Contractor—The individual or entity with which Owner has contracted for performance 
of the Work. 

17. Cost of the Work—See Paragraph 13.01 for definition. 

18. Drawings—The part of the Contract that graphically shows the scope, extent, and 
character of the Work to be performed by Contractor. 

19. Effective Date of the Contract—The date, indicated in the Agreement, on which the 
Contract becomes effective. 

20. Electronic Document—Any Project-related correspondence, attachments to 
correspondence, data, documents, drawings, information, or graphics, including but not 
limited to Shop Drawings and other Submittals, that are in an electronic or digital format. 

21. Electronic Means—Electronic mail (email), upload/download from a secure Project 
website, or other communications methods that allow: (a) the transmission or 
communication of Electronic Documents; (b) the documentation of transmissions, 
including sending and receipt; (c) printing of the transmitted Electronic Document by the 
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recipient; (d) the storage and archiving of the Electronic Document by sender and 
recipient; and (e) the use by recipient of the Electronic Document for purposes permitted 
by this Contract. Electronic Means does not include the use of text messaging, or of 
Facebook, Twitter, Instagram, or similar social media services for transmission of 
Electronic Documents. 

22. Engineer—The individual or entity named as such in the Agreement. 

23. Field Order—A written order issued by Engineer which requires minor changes in the 
Work but does not change the Contract Price or the Contract Times. 

24. Hazardous Environmental Condition—The presence at the Site of Constituents of Concern 
in such quantities or circumstances that may present a danger to persons or property 
exposed thereto. 

a. The presence at the Site of materials that are necessary for the execution of the Work, 
or that are to be incorporated into the Work, and that are controlled and contained 
pursuant to industry practices, Laws and Regulations, and the requirements of the 
Contract, is not a Hazardous Environmental Condition. 

b. The presence of Constituents of Concern that are to be removed or remediated as 
part of the Work is not a Hazardous Environmental Condition. 

c. The presence of Constituents of Concern as part of the routine, anticipated, and 
obvious working conditions at the Site, is not a Hazardous Environmental Condition. 

25. Laws and Regulations; Laws or Regulations—Any and all applicable laws, statutes, rules, 
regulations, ordinances, codes, and binding decrees, resolutions, and orders of any and 
all governmental bodies, agencies, authorities, and courts having jurisdiction. 

26. Liens—Charges, security interests, or encumbrances upon Contract-related funds, real 
property, or personal property. 

27. Milestone—A principal event in the performance of the Work that the Contract requires 
Contractor to achieve by an intermediate completion date, or by a time prior to 
Substantial Completion of all the Work. 

28. Notice of Award—The written notice by Owner to a Bidder of Owner’s acceptance of the 
Bid. 

29. Notice to Proceed—A written notice by Owner to Contractor fixing the date on which the 
Contract Times will commence to run and on which Contractor shall start to perform the 
Work. 

30. Owner—The individual or entity with which Contractor has contracted regarding the 
Work, and which has agreed to pay Contractor for the performance of the Work, pursuant 
to the terms of the Contract. 

31. Progress Schedule—A schedule, prepared and maintained by Contractor, describing the 
sequence and duration of the activities comprising Contractor’s plan to accomplish the 
Work within the Contract Times. 

32. Project—The total undertaking to be accomplished for Owner by engineers, contractors, 
and others, including planning, study, design, construction, testing, commissioning, and 
start-up, and of which the Work to be performed under the Contract Documents is a part. 
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33. Resident Project Representative—The authorized representative of Engineer assigned to 
assist Engineer at the Site. As used herein, the term Resident Project Representative (RPR) 
includes any assistants or field staff of Resident Project Representative. 

34. Samples—Physical examples of materials, equipment, or workmanship that are 
representative of some portion of the Work and that establish the standards by which 
such portion of the Work will be judged. 

35. Schedule of Submittals—A schedule, prepared and maintained by Contractor, of required 
submittals and the time requirements for Engineer’s review of the submittals. 

36. 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. 

37. Shop Drawings—All drawings, diagrams, illustrations, schedules, and other data or 
information that are specifically prepared or assembled by or for Contractor and 
submitted by Contractor to illustrate some portion of the Work. Shop Drawings, whether 
approved or not, are not Drawings and are not Contract Documents. 

38. 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, and 
such other lands or areas furnished by Owner which are designated for the use of 
Contractor. 

39. Specifications—The part of the Contract that consists of written requirements for 
materials, equipment, systems, standards, and workmanship as applied to the Work, and 
certain administrative requirements and procedural matters applicable to the Work. 

40. 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. 

41. Submittal—A written or graphic document, prepared by or for Contractor, which the 
Contract Documents require Contractor to submit to Engineer, or that is indicated as a 
Submittal in the Schedule of Submittals accepted by Engineer. Submittals may include 
Shop Drawings and Samples; schedules; product data; Owner-delegated designs; 
sustainable design information; information on special procedures; testing plans; results 
of tests and evaluations, source quality-control testing and inspections, and field or Site 
quality-control testing and inspections; warranties and certifications; Suppliers’ 
instructions and reports; records of delivery of spare parts and tools; operations and 
maintenance data; Project photographic documentation; record documents; and other 
such documents required by the Contract Documents. Submittals, whether or not 
approved or accepted by Engineer, are not Contract Documents. Change Proposals, 
Change Orders, Claims, notices, Applications for Payment, and requests for interpretation 
or clarification are not Submittals. 

42. 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 of such Work. 
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43. Successful Bidder—The Bidder to which the Owner makes an award of contract. 

44. Supplementary Conditions—The part of the Contract that amends or supplements these 
General Conditions. 

45. Supplier—A manufacturer, fabricator, supplier, distributor, 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 a Subcontractor. 

46. Technical Data 

a. Those items expressly identified as Technical Data in the Supplementary Conditions, 
with respect to either (1) existing subsurface conditions at or adjacent to the Site, or 
existing physical conditions at or adjacent to the Site including existing surface or 
subsurface structures (except Underground Facilities) or (2) Hazardous 
Environmental Conditions at the Site. 

b. If no such express identifications of Technical Data have been made with respect to 
conditions at the Site, then Technical Data is defined, with respect to conditions at 
the Site under Paragraphs 5.03, 5.04, and 5.06, as the data contained in boring logs, 
recorded measurements of subsurface water levels, assessments of the condition of 
subsurface facilities, laboratory test results, and other factual, objective information 
regarding conditions at the Site that are set forth in any geotechnical, environmental, 
or other Site or facilities conditions report prepared for the Project and made 
available to Contractor. 

c. Information and data regarding the presence or location of Underground Facilities 
are not intended to be categorized, identified, or defined as Technical Data, and 
instead Underground Facilities are shown or indicated on the Drawings. 

47. Underground Facilities—All active or not-in-service underground lines, pipelines, 
conduits, ducts, encasements, cables, wires, manholes, vaults, tanks, tunnels, or other 
such facilities or systems at the Site, including but not limited to those facilities or systems 
that produce, transmit, distribute, or convey telephone or other communications, cable 
television, fiber optic transmissions, power, electricity, light, heat, gases, oil, crude oil 
products, liquid petroleum products, water, steam, waste, wastewater, storm water, 
other liquids or chemicals, or traffic or other control systems. An abandoned facility or 
system is not an Underground Facility. 

48. Unit Price Work—Work to be paid for on the basis of unit prices. 

49. 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; furnishing, installing, and incorporating all materials and equipment 
into such construction; and may include related services such as testing, start-up, and 
commissioning, all as required by the Contract Documents. 

50. Work Change Directive—A written directive to Contractor issued on or after the Effective 
Date of the Contract, signed by Owner and recommended by Engineer, ordering an 
addition, deletion, or revision in the Work. 
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1.02 Terminology 

A. The words and terms discussed in Paragraphs 1.02.B, C, D, and E are not defined terms that 
require initial capital letters, but, when used in the Bidding Requirements or Contract 
Documents, have the indicated meaning. 

B. Intent of Certain Terms or Adjectives: 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 information in the Contract Documents and with 
the design concept of the 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 Article 10 or any other provision of the 
Contract Documents. 

C. Day: The word “day” means a calendar day of 24 hours measured from midnight to the next 
midnight. 

D. Defective: The word “defective,” when modifying the word “Work,” refers to Work that is 
unsatisfactory, faulty, or deficient in that it: 

1. does not conform to the Contract Documents; 

2. does not meet the requirements of any applicable inspection, reference standard, test, 
or approval referred to in the Contract Documents; or 

3. 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 15.03 or Paragraph 15.04). 

E. Furnish, Install, Perform, Provide 

1. The word “furnish,” when used in connection with services, materials, or equipment, 
means 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, 
means 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, means to furnish and install said services, materials, or equipment complete 
and ready for intended use. 

4. If the Contract Documents establish an obligation of Contractor with respect to specific 
services, materials, or equipment, but do not expressly use any of the four words 
“furnish,” “install,” “perform,” or “provide,” then Contractor shall furnish and install said 
services, materials, or equipment complete and ready for intended use. 
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F. Contract Price or Contract Times: References to a change in “Contract Price or Contract Times” 
or “Contract Times or Contract Price” or similar, indicate that such change applies to 
(1) Contract Price, (2) Contract Times, or (3) both Contract Price and Contract Times, as 
warranted, even if the term “or both” is not expressed. 

G. Unless stated otherwise in the Contract Documents, words or phrases that 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 Performance and Payment Bonds; Evidence of Insurance 

A. Performance and Payment Bonds: When Contractor delivers the signed counterparts of the 
Agreement to Owner, Contractor shall also deliver to Owner the performance bond and 
payment bond (if the Contract requires Contractor to furnish such bonds). 

B. Evidence of Contractor’s Insurance: When Contractor delivers the signed counterparts of the 
Agreement to Owner, Contractor shall also deliver to Owner, with copies to each additional 
insured (as identified in the Contract), the certificates, endorsements, and other evidence of 
insurance required to be provided by Contractor in accordance with Article 6, except to the 
extent the Supplementary Conditions expressly establish other dates for delivery of specific 
insurance policies. 

C. Evidence of Owner’s Insurance: After receipt of the signed counterparts of the Agreement and 
all required bonds and insurance documentation, Owner shall promptly deliver to Contractor, 
with copies to each additional insured (as identified in the Contract), the certificates and other 
evidence of insurance required to be provided by Owner under Article 6. 

2.02 Copies of Documents 

A. Owner shall furnish to Contractor four printed copies of the Contract (including one fully 
signed counterpart of the Agreement), and one copy in electronic portable document format 
(PDF). Additional printed copies will be furnished upon request at the cost of reproduction. 

B. Owner shall maintain and safeguard at least one original printed record version of the 
Contract, including Drawings and Specifications signed and sealed by Engineer and other 
design professionals. Owner shall make such original printed record version of the Contract 
available to Contractor for review. Owner may delegate the responsibilities under this 
provision to Engineer. 

2.03 Before Starting Construction 

A. Preliminary Schedules: Within 10 days after the Effective Date of the Contract (or as otherwise 
required by the Contract Documents), 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; 

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 subdivides the Work 
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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. 

2.04 Preconstruction Conference; Designation of Authorized Representatives 

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 2.03.A, procedures for 
handling Shop Drawings, Samples, and other Submittals, processing Applications for Payment, 
electronic or digital transmittals, and maintaining required records. 

B. At this conference Owner and Contractor each shall designate, in writing, a specific individual 
to act as its authorized representative with respect to the services and responsibilities under 
the Contract. Such individuals shall have the authority to transmit and receive information, 
render decisions relative to the Contract, and otherwise act on behalf of each respective 
party. 

2.05 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 the schedules 
submitted in accordance with Paragraph 2.03.A. No progress payment will be made to 
Contractor until acceptable schedules are submitted to Engineer. 

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 the component parts of the 
Work. 

4. If a schedule is not acceptable, Contractor will have an additional 10 days to revise and 
resubmit the schedule. 

2.06 Electronic Transmittals 

A. Except as otherwise stated elsewhere in the Contract, the Owner, Engineer, and Contractor 
may send, and shall accept, Electronic Documents transmitted by Electronic Means. 

B. If the Contract does not establish protocols for Electronic Means, then Owner, Engineer, and 
Contractor shall jointly develop such protocols. 

C. Subject to any governing protocols for Electronic Means, when transmitting Electronic 
Documents by Electronic Means, the transmitting party makes no representations as to long-
term compatibility, usability, or readability of the Electronic Documents resulting from the 
recipient’s use of software application packages, operating systems, or computer hardware 
differing from those used in the drafting or transmittal of the Electronic Documents. 
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ARTICLE 3—CONTRACT DOCUMENTS: INTENT, REQUIREMENTS, REUSE 

3.01 Intent 

A. The Contract Documents are complementary; what is required by one Contract Document 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 Documents. 

C. Unless otherwise stated in the Contract Documents, if there is a discrepancy between the 
electronic versions of the Contract Documents (including any printed copies derived from 
such electronic versions) and the printed record version, the printed record version will 
govern. 

D. The Contract supersedes prior negotiations, representations, and agreements, whether 
written or oral. 

E. Engineer will issue clarifications and interpretations of the Contract Documents as provided 
herein. 

F. Any provision or part of the Contract Documents held to be void or unenforceable under any 
Law or Regulation will be deemed stricken, and all remaining provisions will continue to be 
valid and binding upon Owner and Contractor, which agree that the Contract Documents will 
be reformed to replace such stricken provision or part thereof with a valid and enforceable 
provision that comes as close as possible to expressing the intention of the stricken provision. 

G. Nothing in the Contract Documents creates: 

1. any contractual relationship between Owner or Engineer and any Subcontractor, 
Supplier, or other individual or entity performing or furnishing any of the Work, for the 
benefit of such Subcontractor, Supplier, or other individual or entity; or 

2. any obligation on the part of Owner or Engineer to pay or to see to the payment of any 
money due any such Subcontractor, Supplier, or other individual or entity, except as may 
otherwise be required by Laws and Regulations. 

3.02 Reference Standards 

A. Standards Specifications, Codes, Laws and Regulations 

1. Reference in the Contract Documents to standard specifications, manuals, reference 
standards, or codes of any technical society, organization, or association, or to Laws or 
Regulations, whether such reference be specific or by implication, means the standard 
specification, manual, reference standard, code, or Laws or Regulations in effect at the 
time of opening of Bids (or on the Effective Date of the Contract 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, reference standard, or code, and 
no instruction of a Supplier, will be effective to change the duties or responsibilities of 
Owner, Contractor, or Engineer from those set forth in the part of the Contract 
Documents prepared by or for Engineer. No such provision or instruction shall be effective 
to assign to Owner or Engineer any duty or authority to supervise or direct the 
performance of the Work, or any duty or authority to undertake responsibility 
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inconsistent with the provisions of the part of the Contract Documents prepared by or for 
Engineer. 

3.03 Reporting and Resolving Discrepancies 

A. Reporting Discrepancies 

1. Contractor’s Verification of Figures and Field Measurements: Before undertaking each 
part of the Work, Contractor shall carefully study the Contract Documents, and check and 
verify pertinent figures and dimensions therein, particularly with respect to applicable 
field measurements. Contractor shall promptly report in writing to Engineer any conflict, 
error, ambiguity, or discrepancy that Contractor discovers, or has actual knowledge of, 
and shall not proceed with any Work affected thereby until the conflict, error, ambiguity, 
or discrepancy is resolved by a clarification or interpretation by Engineer, or by an 
amendment or supplement to the Contract issued pursuant to Paragraph 11.01. 

2. Contractor’s Review of Contract Documents: If, before or during the performance of the 
Work, Contractor discovers any conflict, error, ambiguity, or discrepancy within the 
Contract Documents, or between the Contract Documents and (a) any applicable Law or 
Regulation, (b) actual field conditions, (c) any standard specification, manual, reference 
standard, or code, or (d) any instruction of any Supplier, then 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 7.15) until the conflict, error, 
ambiguity, or discrepancy is resolved, by a clarification or interpretation by Engineer, or 
by an amendment or supplement to the Contract issued pursuant to Paragraph 11.01. 

3. Contractor shall not be liable to Owner or Engineer for failure to report any conflict, error, 
ambiguity, or discrepancy in the Contract Documents unless Contractor had actual 
knowledge thereof. 

B. Resolving Discrepancies 

1. Except as may be otherwise specifically stated in the Contract Documents, the provisions 
of the part of the Contract Documents prepared by or for Engineer take precedence in 
resolving any conflict, error, ambiguity, or discrepancy between such provisions of the 
Contract Documents and: 

a. the provisions of any standard specification, manual, reference standard, or code, or 
the instruction of any Supplier (whether or not specifically incorporated by reference 
as a Contract Document); or 

b. the provisions of any Laws or Regulations applicable to the performance of the Work 
(unless such an interpretation of the provisions of the Contract Documents would 
result in violation of such Law or Regulation). 

3.04 Requirements of the Contract Documents 

A. During the performance of the Work and until final payment, Contractor and Owner shall 
submit to the Engineer in writing all matters in question concerning the requirements of the 
Contract Documents (sometimes referred to as requests for information or interpretation—
RFIs), or relating to the acceptability of the Work under the Contract Documents, as soon as 
possible after such matters arise. Engineer will be the initial interpreter of the requirements 
of the Contract Documents, and judge of the acceptability of the Work. 
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B. Engineer will, with reasonable promptness, render a written clarification, interpretation, or 
decision on the issue submitted, or initiate an amendment or supplement to the Contract 
Documents. Engineer’s written clarification, interpretation, or decision will be final and 
binding on Contractor, unless it appeals by submitting a Change Proposal, and on Owner, 
unless it appeals by filing a Claim. 

C. If a submitted matter in question concerns terms and conditions of the Contract Documents 
that do not involve (1) the performance or acceptability of the Work under the Contract 
Documents, (2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) 
other engineering or technical matters, then Engineer will promptly notify Owner and 
Contractor in writing that Engineer is unable to provide a decision or interpretation. If Owner 
and Contractor are unable to agree on resolution of such a matter in question, either party 
may pursue resolution as provided in Article 12. 

3.05 Reuse of Documents 

A. Contractor and its Subcontractors and Suppliers 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 its consultants, including electronic media versions, or reuse any 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 adaptation by Engineer; or 

2. have or acquire any title or ownership rights in any other Contract Documents, reuse any 
such Contract Documents for any purpose without Owner’s express written consent, or 
violate any copyrights pertaining to such Contract Documents. 

B. The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the 
Contract. Nothing herein precludes Contractor from retaining copies of the Contract 
Documents for record purposes. 

ARTICLE 4—COMMENCEMENT AND PROGRESS OF THE WORK 

4.01 Commencement of Contract Times; Notice to Proceed 

A. The Contract Times will commence to run on the 30th day after the Effective Date of the 
Contract 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 
Contract. In no event will the Contract Times commence to run later than the 60th day after 
the day of Bid opening or the 30th day after the Effective Date of the Contract, whichever 
date is earlier. 

4.02 Starting the Work 

A. Contractor shall start to perform the Work on the date when the Contract Times commence 
to run. No Work may be done at the Site prior to such date. 

4.03 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 
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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. 

4.04 Progress Schedule 

A. Contractor shall adhere to the Progress Schedule established in accordance with 
Paragraph 2.05 as it may be adjusted from time to time as provided below. 

1. Contractor shall submit to Engineer for acceptance (to the extent indicated in 
Paragraph 2.05) proposed adjustments in the Progress Schedule that will not result in 
changing the Contract Times. 

2. Proposed adjustments in the Progress Schedule that will change the Contract Times must 
be submitted in accordance with the requirements of Article 11. 

B. Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes or 
disagreements with Owner. No Work will be delayed or postponed pending resolution of any 
disputes or disagreements, or during any appeal process, except as permitted by 
Paragraph 16.04, or as Owner and Contractor may otherwise agree in writing. 

4.05 Delays in Contractor’s Progress 

A. If Owner, Engineer, 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 Contract Price or Contract Times. 

B. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for delay, 
disruption, or interference caused by or within the control of Contractor. Delay, disruption, 
and interference attributable to and within the control of a Subcontractor or Supplier shall be 
deemed to be within the control of Contractor. 

C. If Contractor’s performance or progress is delayed, disrupted, or interfered with by 
unanticipated causes not the fault of and beyond the control of Owner, Contractor, and those 
for which they are responsible, then Contractor shall be entitled to an equitable adjustment 
in Contract Times. Such an adjustment will be Contractor’s sole and exclusive remedy for the 
delays, disruption, and interference described in this paragraph. Causes of delay, disruption, 
or interference that may give rise to an adjustment in Contract Times under this paragraph 
include but are not limited to the following: 

1. Severe and unavoidable natural catastrophes such as fires, floods, epidemics, and 
earthquakes; 

2. Abnormal weather conditions; 

3. Acts or failures to act of third-party utility owners or other third-party entities (other than 
those third-party utility owners or other third-party entities performing other work at or 
adjacent to the Site as arranged by or under contract with Owner, as contemplated in 
Article 8); and 

4. Acts of war or terrorism. 
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D. Contractor’s entitlement to an adjustment of Contract Times or Contract Price is limited as 
follows: 

1. Contractor’s entitlement to an adjustment of the Contract Times is conditioned on the 
delay, disruption, or interference adversely affecting an activity on the critical path to 
completion of the Work, as of the time of the delay, disruption, or interference. 

2. Contractor shall not be entitled to an adjustment in Contract Price for any delay, 
disruption, or interference if such delay is concurrent with a delay, disruption, or 
interference caused by or within the control of Contractor. Such a concurrent delay by 
Contractor shall not preclude an adjustment of Contract Times to which Contractor is 
otherwise entitled. 

3. Adjustments of Contract Times or Contract Price are subject to the provisions of 
Article 11. 

E. Each Contractor request or Change Proposal seeking an increase in Contract Times or Contract 
Price must be supplemented by supporting data that sets forth in detail the following: 

1. The circumstances that form the basis for the requested adjustment; 

2. The date upon which each cause of delay, disruption, or interference began to affect the 
progress of the Work; 

3. The date upon which each cause of delay, disruption, or interference ceased to affect the 
progress of the Work; 

4. The number of days’ increase in Contract Times claimed as a consequence of each such 
cause of delay, disruption, or interference; and 

5. The impact on Contract Price, in accordance with the provisions of Paragraph 11.07. 

Contractor shall also furnish such additional supporting documentation as Owner or Engineer 
may require including, where appropriate, a revised progress schedule indicating all the 
activities affected by the delay, disruption, or interference, and an explanation of the effect 
of the delay, disruption, or interference on the critical path to completion of the Work. 

F. Delays, disruption, and interference to the performance or progress of the Work resulting 
from the existence of a differing subsurface or physical condition, an Underground Facility 
that was not shown or indicated by the Contract Documents, or not shown or indicated with 
reasonable accuracy, and those resulting from Hazardous Environmental Conditions, are 
governed by Article 5, together with the provisions of Paragraphs 4.05.D and 4.05.E. 

G. Paragraph 8.03 addresses delays, disruption, and interference to the performance or progress 
of the Work resulting from the performance of certain other work at or adjacent to the Site. 

ARTICLE 5—SITE; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS ENVIRONMENTAL 
CONDITIONS 

5.01 Availability of Lands 

A. Owner shall furnish the Site. Owner shall notify Contractor in writing 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. 
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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 permanent improvements are 
to be made 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. 

5.02 Use of Site and Other Areas 

A. Limitation on Use of Site and Other Areas 

1. Contractor shall confine construction equipment, temporary construction facilities, the 
storage of materials and equipment, and the operations of workers to the Site, adjacent 
areas that Contractor has arranged to use through construction easements or otherwise, 
and other adjacent areas permitted by Laws and Regulations, and shall not unreasonably 
encumber the Site and such other adjacent areas with construction equipment or other 
materials or equipment. Contractor shall assume full responsibility for (a) damage to the 
Site; (b) damage to any such other adjacent areas used for Contractor’s operations; (c) 
damage to any other adjacent land or areas, or to improvements, structures, utilities, or 
similar facilities located at such adjacent lands or areas; and (d) for injuries and losses 
sustained by the owners or occupants of any such land or areas; provided that such 
damage or injuries result from the performance of the Work or from other actions or 
conduct of the Contractor or those for which Contractor is responsible. 

2. If a damage or injury claim is made by the owner or occupant of any such land or area 
because of the performance of the Work, or because of other actions or conduct of the 
Contractor or those for which Contractor is responsible, Contractor shall (a) take 
immediate corrective or remedial action as required by Paragraph 7.13, or otherwise; (b) 
promptly attempt to settle the claim as to all parties through negotiations with such 
owner or occupant, or otherwise resolve the claim by arbitration or other dispute 
resolution proceeding, or in a court of competent jurisdiction; and (c) to the fullest extent 
permitted by Laws and Regulations, indemnify and hold harmless Owner and Engineer, 
and the officers, directors, members, partners, employees, agents, consultants and 
subcontractors of each and any of them, from and against any such claim, and against all 
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 directly or indirectly, in whole or in part by, 
or based upon, Contractor’s performance of the Work, or because of other actions or 
conduct of the Contractor or those for which Contractor is responsible. 

B. Removal of Debris During Performance of the Work: During the progress of the Work the 
Contractor shall keep the Site and other adjacent areas free from accumulations of waste 
materials, rubbish, and other debris. Removal and disposal of such waste materials, rubbish, 
and other debris will 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 completion of the Work Contractor 
shall remove from the Site and adjacent areas all tools, appliances, construction equipment 
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and machinery, and surplus materials and shall restore to original condition all property not 
designated for alteration by the Contract Documents. 

D. Loading of 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 structures or land to stresses or pressures that will endanger them. 

5.03 Subsurface and Physical Conditions 

A. Reports and Drawings: The Supplementary Conditions identify: 

1. Those reports of explorations and tests of subsurface conditions at or adjacent to the Site 
that contain Technical Data; 

2. Those drawings of existing physical conditions at or adjacent to the Site, including those 
drawings depicting existing surface or subsurface structures at or adjacent to the Site 
(except Underground Facilities), that contain Technical Data; and 

3. Technical Data contained in such reports and drawings. 

B. Underground Facilities: Underground Facilities are shown or indicated on the Drawings, 
pursuant to Paragraph 5.05, and not in the drawings referred to in Paragraph 5.03.A. 
Information and data regarding the presence or location of Underground Facilities are not 
intended to be categorized, identified, or defined as Technical Data. 

C. Reliance by Contractor on Technical Data: Contractor may rely upon the accuracy of the 
Technical Data expressly identified in the Supplementary Conditions with respect to such 
reports and drawings, but such reports and drawings are not Contract Documents. If no such 
express identification has been made, then Contractor may rely upon the accuracy of the 
Technical Data as defined in Paragraph 1.01.A.46.b. 

D. Limitations of Other Data and Documents: Except for such reliance on Technical Data, 
Contractor may not rely upon or make any claim against Owner or Engineer, or any of their 
officers, directors, members, partners, employees, agents, consultants, or subcontractors, 
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; 

2. other data, interpretations, opinions, and information contained in such reports or shown 
or indicated in such drawings; 

3. the contents of other Site-related documents made available to Contractor, such as 
record drawings from other projects at or adjacent to the Site, or Owner’s archival 
documents concerning the Site; or 

4. any Contractor interpretation of or conclusion drawn from any Technical Data or any such 
other data, interpretations, opinions, or information. 
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5.04 Differing Subsurface or Physical Conditions 

A. Notice by Contractor: If Contractor believes that any subsurface or physical condition that is 
uncovered or revealed at the Site: 

1. is of such a nature as to establish that any Technical Data on which Contractor is entitled 
to rely as provided in Paragraph 5.03 is materially inaccurate; 

2. is of such a nature as to require a change in the Drawings or Specifications; 

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 connection therewith (except 
in an emergency as required by Paragraph 7.15), notify Owner and Engineer in writing about 
such condition. Contractor shall not further disturb such condition or perform any Work in 
connection therewith (except with respect to an emergency) until receipt of a written 
statement permitting Contractor to do so. 

B. Engineer’s Review: After receipt of written notice as required by the preceding paragraph, 
Engineer will promptly review the subsurface or physical condition in question; determine 
whether it is necessary for Owner to obtain additional exploration or tests with respect to the 
condition; conclude whether the condition falls within any one or more of the differing site 
condition categories in Paragraph 5.04.A; obtain any pertinent cost or schedule information 
from Contractor; prepare recommendations to Owner regarding the Contractor’s resumption 
of Work in connection with the subsurface or physical condition in question and the need for 
any change in the Drawings or Specifications; and advise Owner in writing of Engineer’s 
findings, conclusions, and recommendations. 

C. Owner’s Statement to Contractor Regarding Site Condition: After receipt of Engineer’s written 
findings, conclusions, and recommendations, Owner shall issue a written statement to 
Contractor (with a copy to Engineer) regarding the subsurface or physical condition in 
question, addressing the resumption of Work in connection with such condition, indicating 
whether any change in the Drawings or Specifications will be made, and adopting or rejecting 
Engineer’s written findings, conclusions, and recommendations, in whole or in part. 

D. Early Resumption of Work: If at any time Engineer determines that Work in connection with 
the subsurface or physical condition in question may resume prior to completion of Engineer’s 
review or Owner’s issuance of its statement to Contractor, because the condition in question 
has been adequately documented, and analyzed on a preliminary basis, then the Engineer 
may at its discretion instruct Contractor to resume such Work. 

E. Possible Price and Times Adjustments 

1. Contractor shall be entitled to an equitable adjustment in Contract Price or Contract 
Times, to the extent that the existence of a differing subsurface or physical condition, or 
any related delay, disruption, or interference, causes an increase or decrease in 
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Contractor’s cost of, or time required for, performance of the Work; subject, however, to 
the following: 

a. Such condition must fall within any one or more of the categories described in 
Paragraph 5.04.A; 

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 Paragraph 13.03; and, 

c. Contractor’s entitlement to an adjustment of the Contract Times is subject to the 
provisions of Paragraphs 4.05.D and 4.05.E. 

2. Contractor shall not be entitled to any adjustment in the Contract Price or Contract Times 
with respect to a subsurface or physical condition if: 

a. Contractor knew of the existence of such condition at the time Contractor made a 
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 otherwise; 

b. The existence of such condition reasonably could have been discovered or revealed 
as a result of any examination, investigation, exploration, test, or study of the Site and 
contiguous areas expressly required by the Bidding Requirements or Contract 
Documents to be conducted by or for Contractor prior to Contractor’s making such 
commitment; or 

c. Contractor failed to give the written notice required by Paragraph 5.04.A. 

3. If Owner and Contractor agree regarding Contractor’s entitlement to and the amount or 
extent of any adjustment in the Contract Price or Contract Times, then any such 
adjustment will be set forth in a Change Order. 

4. Contractor may submit a Change Proposal regarding its entitlement to or the amount or 
extent of any adjustment in the Contract Price or Contract Times, no later than 30 days 
after Owner’s issuance of the Owner’s written statement to Contractor regarding the 
subsurface or physical condition in question. 

F. Underground Facilities; Hazardous Environmental Conditions: Paragraph 5.05 governs rights 
and responsibilities regarding the presence or location of Underground Facilities. 
Paragraph 5.06 governs rights and responsibilities regarding Hazardous Environmental 
Conditions. The provisions of Paragraphs 5.03 and 5.04 are not applicable to the presence or 
location of Underground Facilities, or to Hazardous Environmental Conditions. 

5.05 Underground Facilities 

A. Contractor’s Responsibilities: Unless it is otherwise expressly provided in the Supplementary 
Conditions, the cost of all of the following are included in the Contract Price, and Contractor 
shall have full responsibility for: 

1. reviewing and checking all information and data regarding existing Underground Facilities 
at the Site; 

2. complying with applicable state and local utility damage prevention Laws and 
Regulations; 
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3. verifying the actual location of those Underground Facilities shown or indicated in the 
Contract Documents as being within the area affected by the Work, by exposing such 
Underground Facilities during the course of construction; 

4. coordination of the Work with the owners (including Owner) of such Underground 
Facilities, during construction; and 

5. the safety and protection of all existing Underground Facilities at the Site, and repairing 
any damage thereto resulting from the Work. 

B. Notice by Contractor: If Contractor believes that an Underground Facility that is uncovered or 
revealed at the Site was not shown or indicated on the Drawings, or was not shown or 
indicated on the Drawings with reasonable accuracy, then 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 7.15), notify Owner and Engineer in writing regarding such Underground Facility. 

C. Engineer’s Review: Engineer will: 

1. promptly review the Underground Facility and conclude whether such Underground 
Facility was not shown or indicated on the Drawings, or was not shown or indicated with 
reasonable accuracy; 

2. identify and communicate with the owner of the Underground Facility; prepare 
recommendations to Owner (and if necessary issue any preliminary instructions to 
Contractor) regarding the Contractor’s resumption of Work in connection with the 
Underground Facility in question; 

3. obtain any pertinent cost or schedule information from Contractor; determine the extent, 
if any, to which a change is required in the Drawings or Specifications to reflect and 
document the consequences of the existence or location of the Underground Facility; and 

4. advise Owner in writing of Engineer’s findings, conclusions, and recommendations. 

During such time, Contractor shall be responsible for the safety and protection of such 
Underground Facility. 

D. Owner’s Statement to Contractor Regarding Underground Facility: After receipt of Engineer’s 
written findings, conclusions, and recommendations, Owner shall issue a written statement 
to Contractor (with a copy to Engineer) regarding the Underground Facility in question 
addressing the resumption of Work in connection with such Underground Facility, indicating 
whether any change in the Drawings or Specifications will be made, and adopting or rejecting 
Engineer’s written findings, conclusions, and recommendations in whole or in part. 

E. Early Resumption of Work: If at any time Engineer determines that Work in connection with 
the Underground Facility may resume prior to completion of Engineer’s review or Owner’s 
issuance of its statement to Contractor, because the Underground Facility in question and 
conditions affected by its presence have been adequately documented, and analyzed on a 
preliminary basis, then the Engineer may at its discretion instruct Contractor to resume such 
Work. 

F. Possible Price and Times Adjustments 

1. Contractor shall be entitled to an equitable adjustment in the Contract Price or Contract 
Times, to the extent that any existing Underground Facility at the Site that was not shown 
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or indicated on the Drawings, or was not shown or indicated with reasonable accuracy, 
or any related delay, disruption, or interference, causes an increase or decrease in 
Contractor’s cost of, or time required for, performance of the Work; subject, however, to 
the following: 

a. 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 Paragraph 13.03; 

b. Contractor’s entitlement to an adjustment of the Contract Times is subject to the 
provisions of Paragraphs 4.05.D and 4.05.E; and 

c. Contractor gave the notice required in Paragraph 5.05.B. 

2. If Owner and Contractor agree regarding Contractor’s entitlement to and the amount or 
extent of any adjustment in the Contract Price or Contract Times, then any such 
adjustment will be set forth in a Change Order. 

3. Contractor may submit a Change Proposal regarding its entitlement to or the amount or 
extent of any adjustment in the Contract Price or Contract Times, no later than 30 days 
after Owner’s issuance of the Owner’s written statement to Contractor regarding the 
Underground Facility in question. 

4. The information and data shown or indicated on the Drawings with respect to existing 
Underground Facilities at the Site is based on information and data (a) furnished by the 
owners of such Underground Facilities, or by others, (b) obtained from available records, 
or (c) gathered in an investigation conducted in accordance with the current edition of 
ASCE 38, Standard Guideline for the Collection and Depiction of Existing Subsurface Utility 
Data, by the American Society of Civil Engineers. If such information or data is incorrect 
or incomplete, Contractor’s remedies are limited to those set forth in this 
Paragraph 5.05.F. 

5.06 Hazardous Environmental Conditions at Site 

A. Reports and Drawings: The Supplementary Conditions identify: 

1. those reports known to Owner relating to Hazardous Environmental Conditions that have 
been identified at or adjacent to the Site; 

2. drawings known to Owner relating to Hazardous Environmental Conditions that have 
been identified at or adjacent to the Site; and 

3. Technical Data contained in such reports and drawings. 

B. Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the accuracy 
of the Technical Data expressly identified in the Supplementary Conditions with respect to 
such reports and drawings, but such reports and drawings are not Contract Documents. If no 
such express identification has been made, then Contractor may rely on the accuracy of the 
Technical Data as defined in Paragraph 1.01.A.46.b. Except for such reliance on Technical 
Data, Contractor may not rely upon or make any claim against Owner or Engineer, or any of 
their officers, directors, members, partners, employees, agents, consultants, or 
subcontractors, 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 
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of construction to be employed by Contractor, and safety precautions and programs 
incident thereto; 

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 removing or remediating any Hazardous 
Environmental Condition encountered, uncovered, or revealed at the Site unless such 
removal or remediation is expressly identified in the Contract Documents to be within the 
scope of the Work. 

D. Contractor shall be responsible for controlling, containing, and duly removing all Constituents 
of Concern brought to the Site by Contractor, Subcontractors, Suppliers, or anyone else for 
whom Contractor is responsible, and for any associated costs; and for the costs of removing 
and remediating any Hazardous Environmental Condition created by the presence of any such 
Constituents of Concern. 

E. If Contractor encounters, uncovers, or reveals a Hazardous Environmental Condition whose 
removal or remediation is not expressly identified in the Contract Documents as being within 
the scope of the Work, or if Contractor or anyone for whom Contractor is responsible creates 
a Hazardous Environmental Condition, then Contractor shall immediately: (1) secure or 
otherwise isolate such condition; (2) stop all Work in connection with such condition and in 
any area affected thereby (except in an emergency as required by Paragraph 7.15); and (3) 
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. Promptly after consulting 
with Engineer, Owner shall take such actions as are necessary to permit Owner to timely 
obtain required permits and provide Contractor the written notice required by 
Paragraph 5.06.F. If Contractor or anyone for whom Contractor is responsible created the 
Hazardous Environmental Condition in question, then Owner may remove and remediate the 
Hazardous Environmental Condition, and impose a set-off against payments to account for 
the associated costs. 

F. Contractor shall not resume Work in connection with such Hazardous Environmental 
Condition or in any affected area until after Owner has obtained any required permits related 
thereto, and delivered written notice to Contractor either (1) specifying that such condition 
and any affected area is or has been rendered safe for the resumption of Work, or (2) 
specifying any special conditions under which such Work may be resumed safely. 

G. 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, as a result of such Work stoppage, such 
special conditions under which Work is agreed to be resumed by Contractor, or any costs or 
expenses incurred in response to the Hazardous Environmental Condition, then within 30 
days of Owner’s written notice regarding the resumption of Work, Contractor may submit a 
Change Proposal, or Owner may impose a set-off. Entitlement to any such adjustment is 
subject to the provisions of Paragraphs 4.05.D, 4.05.E, 11.07, and 11.08. 

H. 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 
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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, following the contractual change procedures in 
Article 11. Owner may have such deleted portion of the Work performed by Owner’s own 
forces or others in accordance with Article 8. 

I. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold 
harmless Contractor, Subcontractors, and Engineer, and the officers, directors, members, 
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, arbitration, 
or other dispute resolution costs) arising out of or relating to a Hazardous Environmental 
Condition, provided that such Hazardous Environmental Condition (1)  was not shown or 
indicated in the Drawings, Specifications, or other Contract Documents, identified as 
Technical Data entitled to limited reliance pursuant to Paragraph 5.06.B, or identified in the 
Contract Documents to be included within the scope of the Work, and (2) was not created by 
Contractor or by anyone for whom Contractor is responsible. Nothing in this Paragraph 5.06.I 
obligates Owner to indemnify any individual or entity from and against the consequences of 
that individual’s or entity’s own negligence. 

J. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, members, 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 the failure to control, contain, or remove a 
Constituent of Concern brought to the Site by Contractor or by anyone for whom Contractor 
is responsible, or to a Hazardous Environmental Condition created by Contractor or by anyone 
for whom Contractor is responsible. Nothing in this Paragraph 5.06.J obligates Contractor to 
indemnify any individual or entity from and against the consequences of that individual’s or 
entity’s own negligence. 

K. The provisions of Paragraphs 5.03, 5.04, and 5.05 do not apply to the presence of Constituents 
of Concern or to a Hazardous Environmental Condition uncovered or revealed at the Site. 

ARTICLE 6—BONDS AND INSURANCE 

6.01 Performance, Payment, and Other Bonds 

A. Contractor shall furnish a performance bond and a payment bond, each in an amount at least 
equal to the Contract Price, as security for the faithful performance and payment of 
Contractor’s obligations under the Contract. These bonds must remain in effect until one year 
after the date when final payment becomes due or until completion of the correction period 
specified in Paragraph 15.08, whichever is later, except as provided otherwise by Laws or 
Regulations, the terms of a prescribed bond form, the Supplementary Conditions, or other 
provisions of the Contract. 

B. Contractor shall also furnish such other bonds (if any) as are required by the Supplementary 
Conditions or other provisions of the Contract. 

C. All bonds must be in the form included in the Bidding Documents or otherwise specified by 
Owner prior to execution of the Contract, except as provided otherwise by Laws or 
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Regulations, and must be issued and signed by a surety named in “Companies Holding 
Certificates of Authority as Acceptable Sureties on Federal Bonds and as Acceptable 
Reinsuring Companies” as published in Department Circular 570 (as amended and 
supplemented) by the Bureau of the Fiscal Service, U.S. Department of the Treasury. A bond 
signed by an agent or attorney-in-fact must be accompanied by a certified copy of that 
individual’s authority to bind the surety. The evidence of authority must show that it is 
effective on the date the agent or attorney-in-fact signed the accompanying bond. 

D. Contractor shall obtain the required bonds from surety companies that are duly licensed or 
authorized, in the state or jurisdiction in which the Project is located, to issue bonds in the 
required amounts. 

E. If the surety on a bond furnished by Contractor is declared bankrupt or becomes insolvent, or 
the surety ceases to meet the requirements above, then Contractor shall promptly notify 
Owner and Engineer in writing and shall, within 20 days after the event giving rise to such 
notification, provide another bond and surety, both of which must comply with the bond and 
surety requirements above. 

F. If Contractor has failed to obtain a required bond, Owner may exclude the Contractor from 
the Site and exercise Owner’s termination rights under Article 16. 

G. Upon request to Owner from any Subcontractor, Supplier, or other person or entity claiming 
to have furnished labor, services, materials, or equipment used in the performance of the 
Work, Owner shall provide a copy of the payment bond to such person or entity. 

H. Upon request to Contractor from any Subcontractor, Supplier, or other person or entity 
claiming to have furnished labor, services, materials, or equipment used in the performance 
of the Work, Contractor shall provide a copy of the payment bond to such person or entity. 

6.02 Insurance—General Provisions 

A. Owner and Contractor shall obtain and maintain insurance as required in this article and in 
the Supplementary Conditions. 

B. All insurance required by the Contract to be purchased and maintained by Owner or 
Contractor shall be obtained from insurance companies that are duly licensed or authorized 
in the state or jurisdiction in which the Project is located to issue insurance policies for the 
required limits and coverages. Unless a different standard is indicated in the Supplementary 
Conditions, all companies that provide insurance policies required under this Contract shall 
have an A.M. Best rating of A-VII or better. 

C. Alternative forms of insurance coverage, including but not limited to self-insurance and 
“Occupational Accident and Excess Employer’s Indemnity Policies,” are not sufficient to meet 
the insurance requirements of this Contract, unless expressly allowed in the Supplementary 
Conditions. 

D. Contractor shall deliver to Owner, with copies to each additional insured identified in the 
Contract, certificates of insurance and endorsements establishing that Contractor has 
obtained and is maintaining the policies and coverages required by the Contract. Upon 
request by Owner or any other insured, Contractor shall also furnish other evidence of such 
required insurance, including but not limited to copies of policies, documentation of 
applicable self-insured retentions (if allowed) and deductibles, full disclosure of all relevant 
exclusions, and evidence of insurance required to be purchased and maintained by 
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Subcontractors or Suppliers. In any documentation furnished under this provision, Contractor, 
Subcontractors, and Suppliers may block out (redact) (1) any confidential premium or pricing 
information and (2) any wording specific to a project or jurisdiction other than those 
applicable to this Contract. 

E. Owner shall deliver to Contractor, with copies to each additional insured identified in the 
Contract, certificates of insurance and endorsements establishing that Owner has obtained 
and is maintaining the policies and coverages required of Owner by the Contract (if any). Upon 
request by Contractor or any other insured, Owner shall also provide other evidence of such 
required insurance (if any), including but not limited to copies of policies, documentation of 
applicable self-insured retentions (if allowed) and deductibles, and full disclosure of all 
relevant exclusions. In any documentation furnished under this provision, Owner may block 
out (redact) (1) any confidential premium or pricing information and (2) any wording specific 
to a project or jurisdiction other than those relevant to this Contract. 

F. Failure of Owner or Contractor to demand such certificates or other evidence of the other 
party’s full compliance with these insurance requirements, or failure of Owner or Contractor 
to identify a deficiency in compliance from the evidence provided, will not be construed as a 
waiver of the other party’s obligation to obtain and maintain such insurance. 

G. In addition to the liability insurance required to be provided by Contractor, the Owner, at 
Owner’s option, may purchase and maintain Owner’s own liability insurance. Owner’s liability 
policies, if any, operate separately and independently from policies required to be provided 
by Contractor, and Contractor cannot rely upon Owner’s liability policies for any of 
Contractor’s obligations to the Owner, Engineer, or third parties. 

H. Contractor shall require: 

1. Subcontractors to purchase and maintain worker’s compensation, commercial general 
liability, and other insurance that is appropriate for their participation in the Project, and 
to name as additional insureds Owner and Engineer (and any other individuals or entities 
identified in the Supplementary Conditions as additional insureds on Contractor’s liability 
policies) on each Subcontractor’s commercial general liability insurance policy; and 

2. Suppliers to purchase and maintain insurance that is appropriate for their participation in 
the Project. 

I. If either party does not purchase or maintain the insurance required of such party by the 
Contract, 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. 

J. If Contractor has failed to obtain and maintain required insurance, Contractor’s entitlement 
to enter or remain at the Site will end immediately, and Owner may impose an appropriate 
set-off against payment for any associated costs (including but not limited to the cost of 
purchasing necessary insurance coverage), and exercise Owner’s termination rights under 
Article 16. 

K. Without prejudice to any other right or remedy, if a party has failed to obtain required 
insurance, the other party may elect (but is in no way obligated) to obtain equivalent 
insurance to protect such other party’s interests at the expense of the party who was required 
to provide such coverage, and the Contract Price will be adjusted accordingly. 
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L. Owner does not represent that insurance coverage and limits established in this Contract 
necessarily will be adequate to protect Contractor or Contractor’s interests. Contractor is 
responsible for determining whether such coverage and limits are adequate to protect its 
interests, and for obtaining and maintaining any additional insurance that Contractor deems 
necessary. 

M. The insurance and insurance limits required herein will not be deemed as a limitation on 
Contractor’s liability, or that of its Subcontractors or Suppliers, under the indemnities granted 
to Owner and other individuals and entities in the Contract or otherwise. 

N. All the policies of insurance required to be purchased and maintained under this Contract will 
contain a provision or endorsement that the coverage afforded will not be canceled, or 
renewal refused, until at least 10 days prior written notice has been given to the purchasing 
policyholder. Within three days of receipt of any such written notice, the purchasing 
policyholder shall provide a copy of the notice to each other insured and Engineer. 

6.03 Contractor’s Insurance 

A. Required Insurance: Contractor shall purchase and maintain Worker’s Compensation, 
Commercial General Liability, and other insurance pursuant to the specific requirements of 
the Supplementary Conditions. 

B. General Provisions: The policies of insurance required by this Paragraph 6.03 as supplemented 
must: 

1. include at least the specific coverages required; 

2. be written for not less than the limits provided, or those required by Laws or Regulations, 
whichever is greater; 

3. remain in effect at least until the Work is complete (as set forth in Paragraph 15.06.D), 
and longer if expressly required elsewhere in this Contract, and at all times thereafter 
when Contractor may be correcting, removing, or replacing defective Work as a warranty 
or correction obligation, or otherwise, or returning to the Site to conduct other tasks 
arising from the Contract; 

4. apply with respect to the performance of the Work, whether such performance is 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; and 

5. include all necessary endorsements to support the stated requirements. 

C. Additional Insureds: The Contractor’s commercial general liability, automobile liability, 
employer’s liability, umbrella or excess, pollution liability, and unmanned aerial vehicle 
liability policies, if required by this Contract, must: 

1. include and list as additional insureds Owner and Engineer, and any individuals or entities 
identified as additional insureds in the Supplementary Conditions; 

2. include coverage for the respective officers, directors, members, partners, employees, 
and consultants of all such additional insureds; 

3. afford primary coverage to these additional insureds for all claims covered thereby 
(including as applicable those arising from both ongoing and completed operations); 
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4. not seek contribution from insurance maintained by the additional insured; and 

5. as to commercial general liability insurance, apply to additional insureds with respect to 
liability caused in whole or in part by Contractor’s acts or omissions, or the acts and 
omissions of those working on Contractor’s behalf, in the performance of Contractor’s 
operations. 

6.04 Builder’s Risk and Other Property Insurance 

A. Builder’s Risk: Unless otherwise provided in the Supplementary Conditions, Contractor shall 
purchase and maintain builder’s risk insurance upon the Work on a completed value basis, in 
the amount of the Work’s full insurable replacement cost (subject to such deductible amounts 
as may be provided in the Supplementary Conditions or required by Laws and Regulations). 
The specific requirements applicable to the builder’s risk insurance are set forth in the 
Supplementary Conditions. 

B. Property Insurance for Facilities of Owner Where Work Will Occur: Owner is responsible for 
obtaining and maintaining property insurance covering each existing structure, building, or 
facility in which any part of the Work will occur, or to which any part of the Work will attach 
or be adjoined. Such property insurance will be written on a special perils (all-risk) form, on a 
replacement cost basis, providing coverage consistent with that required for the builder’s risk 
insurance, and will be maintained until the Work is complete, as set forth in 
Paragraph 15.06.D. 

C. Property Insurance for Substantially Complete Facilities: Promptly after Substantial 
Completion, and before actual occupancy or use of the substantially completed Work, Owner 
will obtain property insurance for such substantially completed Work, and maintain such 
property insurance at least until the Work is complete, as set forth in Paragraph 15.06.D. Such 
property insurance will be written on a special perils (all-risk) form, on a replacement cost 
basis, and provide coverage consistent with that required for the builder’s risk insurance. The 
builder’s risk insurance may terminate upon written confirmation of Owner’s procurement of 
such property insurance. 

D. Partial Occupancy or Use by Owner: If Owner will occupy or use a portion or portions of the 
Work prior to Substantial Completion of all the Work, as provided in Paragraph 15.04, then 
Owner (directly, if it is the purchaser of the builder’s risk policy, or through Contractor) will 
provide advance notice of such occupancy or use to the builder’s risk insurer, and obtain an 
endorsement consenting to the continuation of coverage prior to commencing such partial 
occupancy or use. 

E. Insurance of Other Property; Additional Insurance: If the express insurance provisions of the 
Contract do not require or address the insurance of a property item or interest, then the entity 
or individual owning such property item will be responsible for insuring it. If Contractor elects 
to obtain other special insurance to be included in or supplement the builder’s risk or property 
insurance policies provided under this Paragraph 6.04, it may do so at Contractor’s expense. 

6.05 Property Losses; Subrogation 

A. The builder’s risk insurance policy purchased and maintained in accordance with 
Paragraph 6.04 (or an installation floater policy if authorized by the Supplementary 
Conditions), will contain provisions to the effect that in the event of payment of any loss or 
damage the insurer will have no rights of recovery against any insureds thereunder, or against 
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Engineer or its consultants, or their officers, directors, members, partners, employees, agents, 
consultants, or subcontractors. 

1. Owner and Contractor waive all rights against each other and the respective officers, 
directors, members, 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, risks, 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 
Engineer, its consultants, all individuals or entities identified in the Supplementary 
Conditions as builder’s risk or installation floater insureds, and the officers, directors, 
members, partners, employees, agents, consultants, and subcontractors of each and any 
of them, under such policies for losses and damages so caused. 

2. None of the above waivers extends to the rights that any party making such waiver may 
have to the proceeds of insurance held by Owner or Contractor as trustee or fiduciary, or 
otherwise payable under any policy so issued. 

B. Any property insurance policy maintained by Owner covering any loss, damage, or 
consequential loss to Owner’s existing structures, buildings, or facilities in which any part of 
the Work will occur, or to which any part of the Work will attach or adjoin; to adjacent 
structures, buildings, or facilities of Owner; or to part or all of the completed or substantially 
completed Work, during partial occupancy or use pursuant to Paragraph 15.04, after 
Substantial Completion pursuant to Paragraph 15.03, or after final payment pursuant to 
Paragraph 15.06, will contain provisions to the effect that in the event of payment of any loss 
or damage the insurer will have no rights of recovery against any insureds thereunder, or 
against Contractor, Subcontractors, or Engineer, or the officers, directors, members, partners, 
employees, agents, consultants, or subcontractors of each and any of them, and that the 
insured is allowed to waive the insurer’s rights of subrogation in a written contract executed 
prior to the loss, damage, or consequential loss. 

1. Owner waives all rights against Contractor, Subcontractors, and Engineer, and the 
officers, directors, members, 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 fire or any of the perils, risks, or causes of loss covered by such 
policies. 

C. The waivers in this Paragraph 6.05 include the waiver of rights 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 insured 
peril, risk, or cause of loss. 

D. Contractor shall be responsible for assuring that each Subcontract contains provisions 
whereby the Subcontractor waives all rights against Owner, Contractor, all individuals or 
entities identified in the Supplementary Conditions as insureds, the Engineer and its 
consultants, and the officers, directors, members, 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 fire or other peril, risk, or cause of loss covered by builder’s 
risk insurance, installation floater, and any other property insurance applicable to the Work. 
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6.06 Receipt and Application of Property Insurance Proceeds 

A. Any insured loss under the builder’s risk and other policies of property insurance required by 
Paragraph 6.04 will be adjusted and settled with the named insured that purchased the policy. 
Such named insured shall act as fiduciary for the other insureds, and give notice to such other 
insureds that adjustment and settlement of a claim is in progress. Any other insured may state 
its position regarding a claim for insured loss in writing within 15 days after notice of such 
claim. 

B. Proceeds for such insured losses may be made payable by the insurer either jointly to multiple 
insureds, or to the named insured that purchased the policy in its own right and as fiduciary 
for other insureds, subject to the requirements of any applicable mortgage clause. A named 
insured receiving insurance proceeds under the builder’s risk and other policies of insurance 
required by Paragraph 6.04 shall maintain such proceeds in a segregated account, and 
distribute such proceeds in accordance with such agreement as the parties in interest may 
reach, or as otherwise required under the dispute resolution provisions of this Contract or 
applicable Laws and Regulations. 

C. If no other special agreement is reached, Contractor shall repair or replace the damaged 
Work, using allocated insurance proceeds. 

ARTICLE 7—CONTRACTOR’S RESPONSIBILITIES 

7.01 Contractor’s Means and Methods of Construction 

A. Contractor shall be solely responsible for the means, methods, techniques, sequences, and 
procedures of construction. 

B. If the Contract Documents note, or Contractor determines, that professional engineering or 
other design services are needed to carry out Contractor’s responsibilities for construction 
means, methods, techniques, sequences, and procedures, or for Site safety, then Contractor 
shall cause such services to be provided by a properly licensed design professional, at 
Contractor’s expense. Such services are not Owner-delegated professional design services 
under this Contract, and neither Owner nor Engineer has any responsibility with respect to 
(1) Contractor’s determination of the need for such services, (2) the qualifications or licensing 
of the design professionals retained or employed by Contractor, (3) the performance of such 
services, or (4) any errors, omissions, or defects in such services. 

7.02 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. 

B. At all times during the progress of the Work, Contractor shall assign a competent resident 
superintendent who will not be replaced without written notice to Owner and Engineer 
except under extraordinary circumstances. 

7.03 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 Documents. Contractor shall 
maintain good discipline and order at the Site. 
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B. Contractor shall be fully responsible to Owner and Engineer for all acts and omissions of 
Contractor’s employees; of Suppliers and Subcontractors, and their employees; and of any 
other individuals or entities performing or furnishing any of the Work, just as Contractor is 
responsible for Contractor’s own acts and omissions. 

C. 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 will be performed during regular working hours, Monday through Friday. 
Contractor will not perform Work on a Saturday, Sunday, or any legal holiday. Contractor may 
perform Work outside regular working hours or on Saturdays, Sundays, or legal holidays only 
with Owner’s written consent, which will not be unreasonably withheld. 

7.04 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, whether or not such items are 
specifically called for in the Contract Documents. 

B. All materials and equipment incorporated into the Work must be new and of good quality, 
except as otherwise provided in the Contract Documents. All special warranties and 
guarantees required by the Specifications will 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 must 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. 

7.05 “Or Equals” 

A. Contractor’s Request; Governing Criteria: Whenever an item of equipment or material is 
specified or described in the Contract Documents by using the names of one or more 
proprietary items or specific Suppliers, the Contract Price has been based upon Contractor 
furnishing such item as specified. The specification or description of such an item 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 is permitted, Contractor may request that Engineer authorize the use of other items of 
equipment or material, or items from other proposed Suppliers, under the circumstances 
described below. 

1. If Engineer in its sole discretion determines that an item of equipment or material 
proposed by Contractor is functionally equal to that named and sufficiently similar so that 
no change in related Work will be required, Engineer will deem it an “or equal” item. For 
the purposes of this paragraph, a proposed item of equipment or material will be 
considered functionally equal to an item so named if: 

a. in the exercise of reasonable judgment Engineer determines that the proposed item: 

1) is at least equal in materials of construction, quality, durability, appearance, 
strength, and design characteristics; 
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2) 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) has a proven record of performance and availability of responsive service; and 

4) is not objectionable to Owner. 

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

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

2) the item will conform substantially to the detailed requirements of the item 
named in the Contract Documents. 

B. Contractor’s Expense: Contractor shall provide all data in support of any proposed “or equal” 
item at Contractor’s expense. 

C. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable time to 
evaluate each “or-equal” request. Engineer may require Contractor to furnish additional data 
about the proposed “or-equal” item. Engineer will be the sole judge of acceptability. No “or-
equal” item will be ordered, furnished, installed, or utilized until Engineer’s review is complete 
and Engineer determines that the proposed item is an “or-equal,” which will be evidenced by 
an approved Shop Drawing or other written communication. Engineer will advise Contractor 
in writing of any negative determination. 

D. Effect of Engineer’s Determination: Neither approval nor denial of an “or-equal” request will 
result in any change in Contract Price. The Engineer’s denial of an “or-equal” request will be 
final and binding, and may not be reversed through an appeal under any provision of the 
Contract. 

E. Treatment as a Substitution Request: If Engineer determines that an item of equipment or 
material proposed by Contractor does not qualify as an “or-equal” item, Contractor may 
request that Engineer consider the item a proposed substitute pursuant to Paragraph 7.06. 

7.06 Substitutes 

A. Contractor’s Request; Governing Criteria: Unless the specification or description of an item of 
equipment or material required to be furnished under the Contract Documents contains or is 
followed by words reading that no substitution is permitted, Contractor may request that 
Engineer authorize the use of other items of equipment or material under the circumstances 
described below. To the extent possible such requests must be made before commencement 
of related construction at the Site. 

1. Contractor shall submit sufficient information as provided below to allow Engineer to 
determine if the item of material or equipment proposed is functionally equivalent to that 
named and an acceptable substitute therefor. Engineer will not accept requests for 
review of proposed substitute items of equipment or material from anyone other than 
Contractor. 

2. The requirements for review by Engineer will be as set forth in Paragraph 7.06.B, as 
supplemented by the Specifications, and as Engineer may decide is appropriate under the 
circumstances. 
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3. Contractor shall make written application to Engineer for review of a proposed substitute 
item of equipment or material that Contractor seeks to furnish or use. The application: 

a. will certify that the proposed substitute item will: 

1) perform adequately the functions and achieve the results called for by the 
general design; 

2) be similar in substance to the item specified; and 

3) be suited to the same use as the item specified. 

b. will state: 

1) the extent, if any, to which the use of the proposed substitute item will 
necessitate a change in Contract Times; 

2) whether use of the proposed substitute item in the Work will require a change in 
any of the Contract Documents (or in the provisions of any other direct contract 
with Owner for other work on the Project) to adapt the design to the proposed 
substitute item; and 

3) whether incorporation or use of the proposed substitute item in connection with 
the Work is subject to payment of any license fee or royalty. 

c. will identify: 

1) all variations of the proposed substitute item from the item specified; and 

2) available engineering, sales, maintenance, repair, and replacement services. 

d. will contain an itemized estimate of all costs or credits that will result directly or 
indirectly from use of such substitute item, including but not limited to changes in 
Contract Price, shared savings, costs of redesign, and claims of other contractors 
affected by any resulting change. 

B. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable time to 
evaluate each substitute request, and to obtain comments and direction from Owner. 
Engineer may require Contractor to furnish additional data about the proposed substitute 
item. Engineer will be the sole judge of acceptability. No substitute will be ordered, furnished, 
installed, or utilized until Engineer’s review is complete and Engineer determines that the 
proposed item is an acceptable substitute. Engineer’s determination will be evidenced by a 
Field Order or a proposed Change Order accounting for the substitution itself and all related 
impacts, including changes in Contract Price or Contract Times. Engineer will advise 
Contractor in writing of any negative determination. 

C. Special Guarantee: Owner may require Contractor to furnish at Contractor’s expense a special 
performance guarantee or other surety with respect to any substitute. 

D. Reimbursement of Engineer’s Cost: Engineer will record Engineer’s costs in evaluating a 
substitute proposed or submitted by Contractor. Whether or not Engineer approves a 
substitute so proposed or submitted by Contractor, Contractor shall reimburse Owner for the 
reasonable charges of Engineer for evaluating each such proposed substitute. Contractor shall 
also reimburse Owner for the reasonable 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. 
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E. Contractor’s Expense: Contractor shall provide all data in support of any proposed substitute 
at Contractor’s expense. 

F. Effect of Engineer’s Determination: If Engineer approves the substitution request, Contractor 
shall execute the proposed Change Order and proceed with the substitution. The Engineer’s 
denial of a substitution request will be final and binding, and may not be reversed through an 
appeal under any provision of the Contract. Contractor may challenge the scope of 
reimbursement costs imposed under Paragraph 7.06.D, by timely submittal of a Change 
Proposal. 

7.07 Concerning Subcontractors and Suppliers 

A. Contractor may retain Subcontractors and Suppliers for the performance of parts of the Work. 
Such Subcontractors and Suppliers must be acceptable to Owner. The Contractor’s retention 
of a Subcontractor or Supplier for the performance of parts of the Work will not relieve 
Contractor’s obligation to Owner to perform and complete the Work in accordance with the 
Contract Documents. 

B. Contractor shall retain specific Subcontractors and Suppliers for the performance of 
designated parts of the Work if required by the Contract to do so. 

C. Subsequent to the submittal of Contractor’s Bid or final negotiation of the terms of the 
Contract, Owner may not require Contractor to retain any Subcontractor or Supplier to furnish 
or perform any of the Work against which Contractor has reasonable objection. 

D. Prior to entry into any binding subcontract or purchase order, Contractor shall submit to 
Owner the identity of the proposed Subcontractor or Supplier (unless Owner has already 
deemed such proposed Subcontractor or Supplier acceptable during the bidding process or 
otherwise). Such proposed Subcontractor or Supplier shall be deemed acceptable to Owner 
unless Owner raises a substantive, reasonable objection within 5 days. 

E. Owner may require the replacement of any Subcontractor or Supplier. Owner also may 
require Contractor to retain specific replacements; provided, however, that Owner may not 
require a replacement to which Contractor has a reasonable objection. If Contractor has 
submitted the identity of certain Subcontractors or Suppliers for acceptance by Owner, and 
Owner has accepted it (either in writing or by failing to make written objection thereto), then 
Owner may subsequently revoke the acceptance of any such Subcontractor or Supplier so 
identified solely on the basis of substantive, reasonable objection after due investigation. 
Contractor shall submit an acceptable replacement for the rejected Subcontractor or 
Supplier. 

F. If Owner requires the replacement of any Subcontractor or Supplier retained by Contractor 
to perform any part of the Work, then Contractor shall be entitled to an adjustment in 
Contract Price or Contract Times, with respect to the replacement; and Contractor shall 
initiate a Change Proposal for such adjustment within 30 days of Owner’s requirement of 
replacement. 

G. No acceptance by Owner of any such Subcontractor or Supplier, whether initially or as a 
replacement, will constitute a waiver of the right of Owner to the completion of the Work in 
accordance with the Contract Documents. 
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H. On a monthly basis, Contractor shall submit to Engineer a complete list of all Subcontractors 
and Suppliers having a direct contract with Contractor, and of all other Subcontractors and 
Suppliers known to Contractor at the time of submittal. 

I. Contractor shall be solely responsible for scheduling and coordinating the work of 
Subcontractors and Suppliers. 

J. The divisions and sections of the Specifications and the identifications of any Drawings do not 
control Contractor in dividing the Work among Subcontractors or Suppliers, or in delineating 
the Work to be performed by any specific trade. 

K. All Work performed for Contractor by a Subcontractor or Supplier must be pursuant to an 
appropriate contractual agreement that specifically binds the Subcontractor or Supplier to 
the applicable terms and conditions of the Contract for the benefit of Owner and Engineer. 

L. Owner may furnish to any Subcontractor or Supplier, to the extent practicable, information 
about amounts paid to Contractor for Work performed for Contractor by the Subcontractor 
or Supplier. 

M. Contractor shall restrict all Subcontractors and Suppliers from communicating with Engineer 
or Owner, except through Contractor or in case of an emergency, or as otherwise expressly 
allowed in this Contract. 

7.08 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 an 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 will be disclosed in the Contract Documents. 

B. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold 
harmless Contractor, and its officers, directors, members, partners, employees, agents, 
consultants, and subcontractors, 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 specified in the Contract Documents, but not identified as 
being subject to payment of any license fee or royalty to others required by patent rights or 
copyrights. 

C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, members, 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. 
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7.09 Permits 

A. Unless otherwise provided in the Contract Documents, Contractor shall obtain and pay for all 
construction permits, licenses, and certificates of occupancy. 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 the submission of Contractor’s Bid (or when Contractor became bound under a 
negotiated contract). Owner shall pay all charges of utility owners for connections for 
providing permanent service to the Work. 

7.10 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. 

7.11 Laws and Regulations 

A. Contractor shall give all notices required by and shall comply with all Laws and Regulations 
applicable to the performance of the Work. Neither Owner nor Engineer shall be responsible 
for monitoring Contractor’s compliance with any Laws or Regulations. 

B. If Contractor performs any Work or takes any other action knowing or having reason to know 
that it is contrary to Laws or Regulations, Contractor shall bear all resulting costs and losses, 
and shall indemnify and hold harmless Owner and Engineer, and the officers, directors, 
members, 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 such Work or other 
action. It is not Contractor’s responsibility to make certain that the Work described in the 
Contract Documents is in accordance with Laws and Regulations, but this does not relieve 
Contractor of its obligations under Paragraph 3.03. 

C. Owner or Contractor may give written notice to the other party of any changes after the 
submission of Contractor’s Bid (or after the date when Contractor became bound under a 
negotiated contract) in Laws or Regulations having an effect on the cost or time of 
performance of the Work, including but not limited to changes in Laws or Regulations having 
an effect on procuring permits and on sales, use, value-added, consumption, and other similar 
taxes. If Owner and Contractor are unable to agree on entitlement to or on the amount or 
extent, if any, of any adjustment in Contract Price or Contract Times resulting from such 
changes, then within 30 days of such written notice Contractor may submit a Change 
Proposal, or Owner may initiate a Claim. 

7.12 Record Documents 

A. Contractor shall maintain in a safe place at the Site one printed record copy of all Drawings, 
Specifications, Addenda, Change Orders, Work Change Directives, Field Orders, written 
interpretations and clarifications, and approved Shop Drawings. Contractor shall keep such 
record documents in good order and annotate them to show changes made during 
construction. These record documents, together with all approved Samples, will be available 
to Engineer for reference. Upon completion of the Work, Contractor shall deliver these record 
documents to Engineer. 
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7.13 Safety and Protection 

A. Contractor shall be solely responsible for initiating, maintaining, and supervising all safety 
precautions and programs in connection with the Work. Such responsibility does not relieve 
Subcontractors of their responsibility for the safety of persons or property in the performance 
of their work, nor for compliance with applicable safety Laws and Regulations. 

B. Contractor shall designate a qualified and experienced safety representative whose duties 
and responsibilities are the prevention of Work-related accidents and the maintenance and 
supervision of safety precautions and programs. 

C. 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, other work in progress, utilities, and Underground 
Facilities not designated for removal, relocation, or replacement in the course of 
construction. 

D. All damage, injury, or loss to any property referred to in Paragraph 7.13.C.2 or 7.13.C.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 at its expense (except damage or loss attributable to the fault of Drawings or 
Specifications or to the acts or omissions of Owner or Engineer 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). 

E. 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. 

F. Contractor shall notify Owner; the owners of adjacent property; the owners of Underground 
Facilities and other utilities (if the identity of such owners is known to Contractor); and other 
contractors and utility owners performing work at or adjacent to the Site, in writing, when 
Contractor knows that prosecution of the Work may affect them, and shall cooperate with 
them in the protection, removal, relocation, and replacement of their property or work in 
progress. 

G. Contractor shall comply with the applicable requirements of Owner’s safety programs, if any. 
Any Owner’s safety programs that are applicable to the Work are identified or included in the 
Supplementary Conditions or Specifications. 

H. Contractor shall inform Owner and Engineer of the specific requirements of Contractor’s 
safety program with which Owner’s and Engineer’s employees and representatives must 
comply while at the Site. 
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I. Contractor’s duties and responsibilities for safety and protection will continue until all the 
Work is completed, Engineer has issued a written notice to Owner and Contractor in 
accordance with Paragraph 15.06.C that the Work is acceptable, and Contractor has left the 
Site (except as otherwise expressly provided in connection with Substantial Completion). 

J. Contractor’s duties and responsibilities for safety and protection will resume whenever 
Contractor or any Subcontractor or Supplier returns to the Site to fulfill warranty or correction 
obligations, or to conduct other tasks arising from the Contract Documents. 

7.14 Hazard Communication Programs 

A. Contractor shall be responsible for coordinating any exchange of safety data sheets (formerly 
known as 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. 

7.15 Emergencies 

A. In emergencies affecting the safety or protection of persons or the Work or property at the 
Site or adjacent thereto, Contractor is obligated to act to prevent 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 by an 
emergency, or are required as a result of Contractor’s response to an emergency. If Engineer 
determines that a change in the Contract Documents is required because of an emergency or 
Contractor’s response, a Work Change Directive or Change Order will be issued. 

7.16 Submittals 

A. Shop Drawing and Sample Requirements 

1. Before submitting a Shop Drawing or Sample, Contractor shall: 

a. review and coordinate the Shop Drawing or Sample with other Shop Drawings and 
Samples and with the requirements of the Work and the Contract Documents; 

b. determine and verify: 

1) all field measurements, quantities, dimensions, specified performance and design 
criteria, installation requirements, materials, catalog numbers, and similar 
information with respect to the Submittal; 

2) the suitability of all materials and equipment offered with respect to the indicated 
application, fabrication, shipping, handling, storage, assembly, and installation 
pertaining to the performance of the Work; and 

3) all information relative to Contractor’s responsibilities for means, methods, 
techniques, sequences, and procedures of construction, and safety precautions 
and programs incident thereto; 

c. confirm that the Submittal is complete with respect to all related data included in the 
Submittal. 

2. Each Shop Drawing or Sample must bear a stamp or specific written certification that 
Contractor has satisfied Contractor’s obligations under the Contract Documents with 
respect to Contractor’s review of that Submittal, and that Contractor approves the 
Submittal. 
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3. With each Shop Drawing or Sample, Contractor shall give Engineer specific written notice 
of any variations that the Submittal may have from the requirements of the Contract 
Documents. This notice must be set forth in a written communication separate from the 
Submittal; and, in addition, in the case of a Shop Drawing by a specific notation made on 
the Shop Drawing itself. 

B. Submittal Procedures for Shop Drawings and Samples: Contractor shall label and submit Shop 
Drawings and Samples to Engineer for review and approval in accordance with the accepted 
Schedule of Submittals. 

1. Shop Drawings 

a. Contractor shall submit the number of copies required in the Specifications. 

b. Data shown on the Shop Drawings must 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 7.16.C. 

2. Samples 

a. Contractor shall submit the number of Samples required in the Specifications. 

b. Contractor shall 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 7.16.C. 

3. 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. Engineer’s Review of Shop Drawings and Samples 

1. Engineer will provide timely review of Shop Drawings and Samples in accordance with the 
accepted Schedule of Submittals. 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, comply with the requirements of the Contract Documents, and be 
compatible with the design concept of the completed Project as a functioning whole as 
indicated by the Contract Documents. 

2. Engineer’s review and approval will not extend to means, methods, techniques, 
sequences, or procedures of construction, or to safety precautions or programs incident 
thereto. 

3. Engineer’s review and approval of a separate item as such will not indicate approval of 
the assembly in which the item functions. 

4. Engineer’s review and approval of a Shop Drawing or Sample will not relieve Contractor 
from responsibility for any variation from the requirements of the Contract Documents 
unless Contractor has complied with the requirements of Paragraph 7.16.A.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 will 
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document any such approved variation from the requirements of the Contract 
Documents in a Field Order or other appropriate Contract modification. 

5. Engineer’s review and approval of a Shop Drawing or Sample will not relieve Contractor 
from responsibility for complying with the requirements of Paragraphs 7.16.A and B. 

6. Engineer’s review and approval of a Shop Drawing or Sample, or of a variation from the 
requirements of the Contract Documents, will not, under any circumstances, change the 
Contract Times or Contract Price, unless such changes are included in a Change Order. 

7. Neither Engineer’s receipt, review, acceptance, or approval of a Shop Drawing or Sample 
will result in such item becoming a Contract Document. 

8. Contractor shall perform the Work in compliance with the requirements and 
commitments set forth in approved Shop Drawings and Samples, subject to the provisions 
of Paragraph 7.16.C.4. 

D. Resubmittal Procedures for Shop Drawings and Samples 

1. Contractor shall make corrections required by Engineer and shall return the required 
number of corrected copies of Shop Drawings and submit, as required, new Samples for 
review and approval. Contractor shall direct specific attention in writing to revisions other 
than the corrections called for by Engineer on previous Submittals. 

2. Contractor shall furnish required Shop Drawing and Sample submittals with sufficient 
information and accuracy to obtain required approval of an item with no more than two 
resubmittals. Engineer will record Engineer’s time for reviewing a third or subsequent 
resubmittal of a Shop Drawing or Sample, and Contractor shall be responsible for 
Engineer’s charges to Owner for such time. Owner may impose a set-off against payments 
due Contractor to secure reimbursement for such charges. 

3. If Contractor requests a change of a previously approved Shop Drawing or Sample, 
Contractor shall be responsible for Engineer’s charges to Owner for its review time, and 
Owner may impose a set-off against payments due Contractor to secure reimbursement 
for such charges, unless the need for such change is beyond the control of Contractor. 

E. Submittals Other than Shop Drawings, Samples, and Owner-Delegated Designs 

1. The following provisions apply to all Submittals other than Shop Drawings, Samples, and 
Owner-delegated designs: 

a. Contractor shall submit all such Submittals to the Engineer in accordance with the 
Schedule of Submittals and pursuant to the applicable terms of the Contract 
Documents. 

b. Engineer will provide timely review of all such Submittals in accordance with the 
Schedule of Submittals and return such Submittals with a notation of either Accepted 
or Not Accepted. Any such Submittal that is not returned within the time established 
in the Schedule of Submittals will be deemed accepted. 

c. Engineer’s review will be only to determine if the Submittal is acceptable under the 
requirements of the Contract Documents as to general form and content of the 
Submittal. 
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d. If any such Submittal is not accepted, Contractor shall confer with Engineer regarding 
the reason for the non-acceptance, and resubmit an acceptable document. 

2. Procedures for the submittal and acceptance of the Progress Schedule, the Schedule of 
Submittals, and the Schedule of Values are set forth in Paragraphs 2.03. 2.04, and 2.05. 

F. Owner-delegated Designs: Submittals pursuant to Owner-delegated designs are governed by 
the provisions of Paragraph 7.19. 

7.17 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 is entitled to rely on Contractor’s 
warranty and guarantee. 

B. Owner’s rights under this warranty and guarantee are in addition to, and are not limited by, 
Owner’s rights under the correction period provisions of Paragraph 15.08. The time in which 
Owner may enforce its warranty and guarantee rights under this Paragraph 7.17 is limited 
only by applicable Laws and Regulations restricting actions to enforce such rights; provided, 
however, that after the end of the correction period under Paragraph 15.08: 

1. Owner shall give Contractor written notice of any defective Work within 60 days of the 
discovery that such Work is defective; and 

2. Such notice will be deemed the start of an event giving rise to a Claim under 
Paragraph 12.01.B, such that any related Claim must be brought within 30 days of the 
notice. 

C. Contractor’s warranty and guarantee hereunder excludes defects or damage caused by: 

1. abuse, or improper modification, maintenance, or operation, by persons other than 
Contractor, Subcontractors, Suppliers, or any other individual or entity for whom 
Contractor is responsible; or 

2. normal wear and tear under normal usage. 

D. Contractor’s obligation to perform and complete the Work in accordance with the Contract 
Documents is absolute. None of the following will constitute an acceptance of Work that is 
not in accordance with the Contract Documents, a release of Contractor’s obligation to 
perform the Work in accordance with the Contract Documents, or a release of Owner’s 
warranty and guarantee rights under this Paragraph 7.17: 

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; 

6. The issuance of a notice of acceptability by Engineer; 

7. The end of the correction period established in Paragraph 15.08; 

8. Any inspection, test, or approval by others; or 
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9. Any correction of defective Work by Owner. 

E. If the Contract requires the Contractor to accept the assignment of a contract entered into by 
Owner, then the specific warranties, guarantees, and correction obligations contained in the 
assigned contract will govern with respect to Contractor’s performance obligations to Owner 
for the Work described in the assigned contract. 

7.18 Indemnification 

A. To the fullest extent permitted by Laws and Regulations, and in addition to any other 
obligations of Contractor under the Contract or otherwise, Contractor shall indemnify and 
hold harmless Owner and Engineer, and the officers, directors, members, partners, 
employees, agents, consultants and subcontractors of each and any of them, from losses, 
damages, costs, and judgments (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 from third-party claims or actions relating to or resulting from the 
performance or furnishing of the Work, provided that any such claim, action, loss, cost, 
judgment or damage is attributable to bodily injury, sickness, disease, or death, or to damage 
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 officers, directors, members, 
partners, employees, agents, consultants, or subcontractors, by any employee (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 7.18.A will 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. 

7.19 Delegation of Professional Design Services 

A. Owner may require Contractor to provide professional design services for a portion of the 
Work by express delegation in the Contract Documents. Such delegation will specify the 
performance and design criteria that such services must satisfy, and the Submittals that 
Contractor must furnish to Engineer with respect to the Owner-delegated design. 

B. Contractor shall cause such Owner-delegated professional design services to be provided 
pursuant to the professional standard of care by a properly licensed design professional, 
whose signature and seal must appear on all drawings, calculations, specifications, 
certifications, and Submittals prepared by such design professional. Such design professional 
must issue all certifications of design required by Laws and Regulations. 

C. If a Shop Drawing or other Submittal related to the Owner-delegated design is prepared by 
Contractor, a Subcontractor, or others for submittal to Engineer, then such Shop Drawing or 
other Submittal must bear the written approval of Contractor’s design professional when 
submitted by Contractor to Engineer. 
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D. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy, and completeness 
of the services, certifications, and approvals performed or provided by the design 
professionals retained or employed by Contractor under an Owner-delegated design, subject 
to the professional standard of care and the performance and design criteria stated in the 
Contract Documents. 

E. Pursuant to this Paragraph 7.19, Engineer’s review, approval, and other determinations 
regarding design drawings, calculations, specifications, certifications, and other Submittals 
furnished by Contractor pursuant to an Owner-delegated design will be only for the following 
limited purposes: 

1. Checking for conformance with the requirements of this Paragraph 7.19; 

2. Confirming that Contractor (through its design professionals) has used the performance 
and design criteria specified in the Contract Documents; and 

3. Establishing that the design furnished by Contractor is consistent with the design concept 
expressed in the Contract Documents. 

F. Contractor shall not be responsible for the adequacy of performance or design criteria 
specified by Owner or Engineer. 

G. Contractor is not required to provide professional services in violation of applicable Laws and 
Regulations. 

ARTICLE 8—OTHER WORK AT THE SITE 

8.01 Other Work 

A. In addition to and apart from the Work under the Contract Documents, the Owner may 
perform other work at or adjacent to the Site. Such other work may be performed by Owner’s 
employees, or through contracts between the Owner and third parties. Owner may also 
arrange to have third-party utility owners perform work on their utilities and facilities at or 
adjacent to the Site. 

B. If Owner performs other work at or adjacent to the Site with Owner’s employees, or through 
contracts for such other work, then Owner shall give Contractor written notice thereof prior 
to starting any such other work. If Owner has advance information regarding the start of any 
third-party utility work that Owner has arranged to take place at or adjacent to the Site, 
Owner shall provide such information to Contractor. 

C. Contractor shall afford proper and safe access to the Site to each contractor that performs 
such other work, each utility owner performing other work, and Owner, if Owner is 
performing other work with Owner’s employees, and provide a reasonable opportunity for 
the introduction and storage of materials and equipment and the execution of such other 
work. 

D. Contractor shall do all cutting, fitting, and patching of the Work that may be required to 
properly connect or otherwise make its several parts come together and properly integrate 
with such other work. Contractor shall not endanger any work of others by cutting, 
excavating, or otherwise altering such work; provided, however, that Contractor may cut or 
alter others' work with the written consent of Engineer and the others whose work will be 
affected. 
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E. If the proper execution or results of any part of Contractor’s Work depends upon work 
performed by others, 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. 

F. The provisions of this article are not applicable to work that is performed by third-party 
utilities or other third-party entities without a contract with Owner, or that is performed 
without having been arranged by Owner. If such work occurs, then any related delay, 
disruption, or interference incurred by Contractor is governed by the provisions of 
Paragraph 4.05.C.3. 

8.02 Coordination 

A. If Owner intends to contract with others for the performance of other work at or adjacent to 
the Site, to perform other work at or adjacent to the Site with Owner’s employees, or to 
arrange to have utility owners perform work at or adjacent to the Site, the following will be 
set forth in the Supplementary Conditions or provided to Contractor prior to the start of any 
such other work: 

1. The identity of the individual or entity that will have authority and responsibility for 
coordination of the activities among the various contractors; 

2. An itemization of the specific matters to be covered by such authority and responsibility; 
and 

3. The extent of such authority and responsibilities. 

B. Unless otherwise provided in the Supplementary Conditions, Owner shall have sole authority 
and responsibility for such coordination. 

8.03 Legal Relationships 

A. If, in the course of performing other work for Owner at or adjacent to the Site, the Owner’s 
employees, any other contractor working for Owner, or any utility owner that Owner has 
arranged to perform work, causes damage to the Work or to the property of Contractor or its 
Subcontractors, or delays, disrupts, interferes with, or increases the scope or cost of the 
performance of the Work, through actions or inaction, then Contractor shall be entitled to an 
equitable adjustment in the Contract Price or the Contract Times. Contractor must submit any 
Change Proposal seeking an equitable adjustment in the Contract Price or the Contract Times 
under this paragraph within 30 days of the damaging, delaying, disrupting, or interfering 
event. The entitlement to, and extent of, any such equitable adjustment will take into account 
information (if any) regarding such other work that was provided to Contractor in the Contract 
Documents prior to the submittal of the Bid or the final negotiation of the terms of the 
Contract, and any remedies available to Contractor under Laws or Regulations concerning 
utility action or inaction. When applicable, any such equitable adjustment in Contract Price 
will be conditioned on Contractor assigning to Owner all Contractor’s rights against such other 
contractor or utility owner with respect to the damage, delay, disruption, or interference that 
is the subject of the adjustment. Contractor’s entitlement to an adjustment of the Contract 
Times or Contract Price is subject to the provisions of Paragraphs 4.05.D and 4.05.E. 
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B. Contractor shall take reasonable and customary measures to avoid damaging, delaying, 
disrupting, or interfering with the work of Owner, any other contractor, or any utility owner 
performing other work at or adjacent to the Site. 

1. If Contractor fails to take such measures and as a result damages, delays, disrupts, or 
interferes with the work of any such other contractor or utility owner, then Owner may 
impose a set-off against payments due Contractor, and assign to such other contractor or 
utility owner the Owner’s contractual rights against Contractor with respect to the breach 
of the obligations set forth in this Paragraph 8.03.B. 

2. When Owner is performing other work at or adjacent to the Site with Owner’s employees, 
Contractor shall be liable to Owner for damage to such other work, and for the reasonable 
direct delay, disruption, and interference costs incurred by Owner as a result of 
Contractor’s failure to take reasonable and customary measures with respect to Owner’s 
other work. In response to such damage, delay, disruption, or interference, Owner may 
impose a set-off against payments due Contractor. 

C. If Contractor damages, delays, disrupts, or interferes with the work of any other contractor, 
or any utility owner performing other work at or adjacent to the Site, through Contractor’s 
failure to take reasonable and customary measures to avoid such impacts, or if any claim 
arising out of Contractor’s actions, inactions, or negligence in performance of the Work at or 
adjacent to the Site is made by any such other contractor or utility owner against Contractor, 
Owner, or Engineer, then Contractor shall (1) promptly attempt to settle the claim as to all 
parties through negotiations with such other contractor or utility owner, or otherwise resolve 
the claim by arbitration or other dispute resolution proceeding or at law, and (2) indemnify 
and hold harmless Owner and Engineer, and the officers, directors, members, partners, 
employees, agents, consultants and subcontractors of each and any of them from and against 
any such claims, and against all 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 damage, delay, 
disruption, or interference. 

ARTICLE 9—OWNER’S RESPONSIBILITIES 

9.01 Communications to Contractor 

A. Except as otherwise provided in these General Conditions, Owner shall issue all 
communications to Contractor through Engineer. 

9.02 Replacement of Engineer 

A. Owner may at its discretion appoint an engineer to replace Engineer, provided Contractor 
makes no reasonable objection to the replacement engineer. The replacement engineer’s 
status under the Contract Documents will be that of the former Engineer. 

9.03 Furnish Data 

A. Owner shall promptly furnish the data required of Owner under the Contract Documents. 

9.04 Pay When Due 

A. Owner shall make payments to Contractor when they are due as provided in the Agreement. 
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9.05 Lands and Easements; Reports, Tests, and Drawings 

A. Owner’s duties with respect to providing lands and easements are set forth in Paragraph 5.01. 

B. Owner’s duties with respect to providing engineering surveys to establish reference points 
are set forth in Paragraph 4.03. 

C. Article 5 refers to Owner’s identifying and making available to Contractor copies of reports of 
explorations and tests of conditions at the Site, and drawings of physical conditions relating 
to existing surface or subsurface structures at the Site. 

9.06 Insurance 

A. Owner’s responsibilities, if any, with respect to purchasing and maintaining liability and 
property insurance are set forth in Article 6. 

9.07 Change Orders 

A. Owner’s responsibilities with respect to Change Orders are set forth in Article 11. 

9.08 Inspections, Tests, and Approvals 

A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set forth in 
Paragraph 14.02.B. 

9.09 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. 

9.10 Undisclosed Hazardous Environmental Condition 

A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental Condition is set 
forth in Paragraph 5.06. 

9.11 Evidence of Financial Arrangements 

A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence that 
financial arrangements have been made to satisfy Owner’s obligations under the Contract 
(including obligations under proposed changes in the Work). 

9.12 Safety Programs 

A. While at the Site, Owner’s employees and representatives shall comply with the specific 
applicable requirements of Contractor’s safety programs of which Owner has been informed. 

B. Owner shall furnish copies of any applicable Owner safety programs to Contractor. 
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ARTICLE 10—ENGINEER’S STATUS DURING CONSTRUCTION 

10.01 Owner’s Representative 

A. Engineer will be Owner’s representative during the construction period. The duties and 
responsibilities and the limitations of authority of Engineer as Owner’s representative during 
construction are set forth in the Contract. 

10.02 Visits to Site 

A. Engineer will make visits to the Site at intervals appropriate to the various stages of 
construction as Engineer deems necessary in order to observe, as an experienced and 
qualified design 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 10.07. 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. 

10.03 Resident Project Representative 

A. If Owner and Engineer have agreed that Engineer will furnish a Resident Project 
Representative to represent Engineer at the Site and assist Engineer in observing the progress 
and quality of the Work, then the authority and responsibilities of any such Resident Project 
Representative will be as provided in the Supplementary Conditions, and limitations on the 
responsibilities thereof will be as provided in the Supplementary Conditions and in 
Paragraph 10.07. 

B. If Owner designates an individual or entity who is not Engineer’s consultant, agent, or 
employee to represent Owner at the Site, then the responsibilities and authority of such 
individual or entity will be as provided in the Supplementary Conditions. 

10.04 Engineer’s Authority 

A. Engineer has the authority to reject Work in accordance with Article 14. 

B. Engineer’s authority as to Submittals is set forth in Paragraph 7.16. 

C. Engineer’s authority as to design drawings, calculations, specifications, certifications and 
other Submittals from Contractor in response to Owner’s delegation (if any) to Contractor of 
professional design services, is set forth in Paragraph 7.19. 

D. Engineer’s authority as to changes in the Work is set forth in Article 11. 
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E. Engineer’s authority as to Applications for Payment is set forth in Article 15. 

10.05 Determinations for Unit Price Work 

A. Engineer will determine the actual quantities and classifications of Unit Price Work performed 
by Contractor as set forth in Paragraph 13.03. 

10.06 Decisions on Requirements of Contract Documents and Acceptability of Work 

A. Engineer will render decisions regarding the requirements of the Contract Documents, and 
judge the acceptability of the Work, pursuant to the specific procedures set forth herein for 
initial interpretations, Change Proposals, and acceptance of the Work. In rendering such 
decisions and judgments, Engineer will not show partiality to Owner or Contractor, and will 
not be liable to Owner, Contractor, or others in connection with any proceedings, 
interpretations, decisions, or judgments conducted or rendered in good faith. 

10.07 Limitations on Engineer’s Authority and Responsibilities 

A. Neither Engineer’s authority or responsibility under this Article 10 or under any other 
provision of the Contract, 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, will 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 
responsible for Contractor’s failure to perform the Work in accordance with the Contract 
Documents. 

C. Engineer will not be responsible for the acts or omissions of Contractor or of any 
Subcontractor, any Supplier, or of any other individual or entity performing any of the Work. 

D. Engineer’s review of the final Application for Payment and accompanying documentation, and 
all maintenance and operating instructions, schedules, guarantees, bonds, certificates of 
inspection, tests and approvals, and other documentation required to be delivered by 
Contractor under Paragraph 15.06.A, will only be to determine generally that their content 
complies with the requirements 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 responsibility set forth in this Paragraph 10.07 also apply 
to the Resident Project Representative, if any. 

10.08 Compliance with Safety Program 

A. While at the Site, Engineer’s employees and representatives will comply with the specific 
applicable requirements of Owner’s and Contractor’s safety programs of which Engineer has 
been informed. 
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ARTICLE 11—CHANGES TO THE CONTRACT 

11.01 Amending and Supplementing the Contract 

A. The Contract may be amended or supplemented by a Change Order, a Work Change Directive, 
or a Field Order. 

B. If an amendment or supplement to the Contract includes a change in the Contract Price or 
the Contract Times, such amendment or supplement must be set forth in a Change Order. 

C. All changes to the Contract that involve (1) the performance or acceptability of the Work, 
(2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) other 
engineering or technical matters, must be supported by Engineer’s recommendation. Owner 
and Contractor may amend other terms and conditions of the Contract without the 
recommendation of the Engineer. 

11.02 Change Orders 

A. Owner and Contractor shall execute appropriate Change Orders covering: 

1. Changes in 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; 

2. Changes in Contract Price resulting from an Owner set-off, unless Contractor has duly 
contested such set-off; 

3. Changes in the Work which are: (a) ordered by Owner pursuant to Paragraph 11.05, 
(b) required because of Owner’s acceptance of defective Work under Paragraph 14.04 or 
Owner’s correction of defective Work under Paragraph 14.07, or (c) agreed to by the 
parties, subject to the need for Engineer’s recommendation if the change in the Work 
involves the design (as set forth in the Drawings, Specifications, or otherwise) or other 
engineering or technical matters; and 

4. Changes that embody the substance of any final and binding results under: 
Paragraph 11.03.B, resolving the impact of a Work Change Directive; Paragraph 11.09, 
concerning Change Proposals; Article 12, Claims; Paragraph 13.02.D, final adjustments 
resulting from allowances; Paragraph 13.03.D, final adjustments relating to 
determination of quantities for Unit Price Work; and similar provisions. 

B. If Owner or Contractor refuses to execute a Change Order that is required to be executed 
under the terms of Paragraph 11.02.A, it will be deemed to be of full force and effect, as if 
fully executed. 

11.03 Work Change Directives 

A. A Work Change Directive will not change the Contract Price or the Contract Times but is 
evidence that the parties expect that the modification ordered or documented by a Work 
Change Directive will be incorporated in a subsequently issued Change Order, following 
negotiations by the parties as to the Work Change Directive’s effect, if any, on the Contract 
Price and Contract Times; or, if negotiations are unsuccessful, by a determination under the 
terms of the Contract Documents governing adjustments, expressly including 
Paragraph 11.07 regarding change of Contract Price. 
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B. If Owner has issued a Work Change Directive and: 

1. Contractor believes that an adjustment in Contract Times or Contract Price is necessary, 
then Contractor shall submit any Change Proposal seeking such an adjustment no later 
than 30 days after the completion of the Work set out in the Work Change Directive. 

2. Owner believes that an adjustment in Contract Times or Contract Price is necessary, then 
Owner shall submit any Claim seeking such an adjustment no later than 60 days after 
issuance of the Work Change Directive. 

11.04 Field Orders 

A. Engineer may authorize minor changes in the Work if the changes do not involve an 
adjustment in the Contract Price or the Contract Times and are compatible with the design 
concept of the completed Project as a functioning whole as indicated by the Contract 
Documents. Such changes will be accomplished by a Field Order and will be binding on Owner 
and also on Contractor, which shall perform the Work involved promptly. 

B. If Contractor believes that a Field Order justifies an adjustment in the Contract Price or 
Contract Times, then before proceeding with the Work at issue, Contractor shall submit a 
Change Proposal as provided herein. 

11.05 Owner-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. Changes involving 
the design (as set forth in the Drawings, Specifications, or otherwise) or other engineering or 
technical matters will be supported by Engineer’s recommendation. 

B. Such changes in the Work may be accomplished by a Change Order, if Owner and Contractor 
have agreed as to the effect, if any, of the changes on Contract Times or Contract Price; or by 
a Work Change Directive. Upon receipt of any such document, Contractor shall promptly 
proceed with the Work involved; or, in the case of a deletion in the Work, promptly cease 
construction activities with respect to such deleted Work. Added or revised Work must be 
performed under the applicable conditions of the Contract Documents. 

C. Nothing in this Paragraph 11.05 obligates Contractor to undertake work that Contractor 
reasonably concludes cannot be performed in a manner consistent with Contractor’s safety 
obligations under the Contract Documents or Laws and Regulations. 

11.06 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, except in the case of an emergency as 
provided in Paragraph 7.15 or in the case of uncovering Work as provided in 
Paragraph 14.05.C.2. 

11.07 Change of Contract Price 

A. The Contract Price may only be changed by a Change Order. Any Change Proposal for an 
adjustment in the Contract Price must comply with the provisions of Paragraph 11.09. Any 
Claim for an adjustment of Contract Price must comply with the provisions of Article 12. 

B. An adjustment in the Contract Price will be determined as follows: 
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1. Where the Work involved is covered by unit prices contained in the Contract Documents, 
then by application of such unit prices to the quantities of the items involved (subject to 
the provisions of Paragraph 13.03); 

2. Where the Work involved is not covered by unit prices contained in the Contract 
Documents, then by a mutually agreed lump sum (which may include an allowance for 
overhead and profit not necessarily in accordance with Paragraph 11.07.C.2); or 

3. Where the Work involved is not covered by unit prices contained in the Contract 
Documents and the parties do not reach mutual agreement to a lump sum, then on the 
basis of the Cost of the Work (determined as provided in Paragraph 13.01) plus a 
Contractor’s fee for overhead and profit (determined as provided in Paragraph 11.07.C). 

C. Contractor’s Fee: When applicable, the Contractor’s fee for overhead and profit will 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 13.01.B.1 and 13.01.B.2, the Contractor’s fee will 
be 15 percent; 

b. For costs incurred under Paragraph 13.01.B.3, the Contractor’s fee will be 5 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 Paragraphs 11.07.C.2.a and 
11.07.C.2.b is that the Contractor’s fee will be based on: (1) a fee of 15 percent of the 
costs incurred under Paragraphs 13.01.B.1 and 13.01.B.2 by the Subcontractor that 
actually performs the Work, at whatever tier, and (2) with respect to Contractor itself 
and to any Subcontractors of a tier higher than that of the Subcontractor that actually 
performs the Work, a fee of 5 percent of the amount (fee plus underlying costs 
incurred) attributable to the next lower tier Subcontractor; provided, however, that 
for any such subcontracted Work the maximum total fee to be paid by Owner will be 
no greater than 27 percent of the costs incurred by the Subcontractor that actually 
performs the Work; 

d. No fee will be payable on the basis of costs itemized under Paragraphs 13.01.B.4, 
13.01.B.5, and 13.01.C; 

e. The amount of credit to be allowed by Contractor to Owner for any change which 
results in a net decrease in Cost of the Work will be the amount of the actual net 
decrease in Cost of the Work and a deduction of an additional amount equal to 
5 percent of such actual net decrease in Cost of the Work; and 

f. When both additions and credits are involved in any one change or Change Proposal, 
the adjustment in Contractor’s fee will be computed by determining the sum of the 
costs in each of the cost categories in Paragraph 13.01.B (specifically, payroll costs, 
Paragraph 13.01.B.1; incorporated materials and equipment costs, 
Paragraph 13.01.B.2; Subcontract costs, Paragraph 13.01.B.3; special consultants 
costs, Paragraph 13.01.B.4; and other costs, Paragraph 13.01.B.5) and applying to 
each such cost category sum the appropriate fee from Paragraphs 11.07.C.2.a 
through 11.07.C.2.e, inclusive. 
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11.08 Change of Contract Times 

A. The Contract Times may only be changed by a Change Order. Any Change Proposal for an 
adjustment in the Contract Times must comply with the provisions of Paragraph 11.09. Any 
Claim for an adjustment in the Contract Times must comply with the provisions of Article 12. 

B. Delay, disruption, and interference in the Work, and any related changes in Contract Times, 
are addressed in and governed by Paragraph 4.05. 

11.09 Change Proposals 

A. Purpose and Content: Contractor shall submit a Change Proposal to Engineer to request an 
adjustment in the Contract Times or Contract Price; contest an initial decision by Engineer 
concerning the requirements of the Contract Documents or relating to the acceptability of 
the Work under the Contract Documents; challenge a set-off against payment due; or seek 
other relief under the Contract. The Change Proposal will specify any proposed change in 
Contract Times or Contract Price, or other proposed relief, and explain the reason for the 
proposed change, with citations to any governing or applicable provisions of the Contract 
Documents. Each Change Proposal will address only one issue, or a set of closely related 
issues. 

B. Change Proposal Procedures 

1. Submittal: Contractor shall submit each Change Proposal to Engineer within 30 days after 
the start of the event giving rise thereto, or after such initial decision. 

2. Supporting Data: The Contractor shall submit supporting data, including the proposed 
change in Contract Price or Contract Time (if any), to the Engineer and Owner within 
15 days after the submittal of the Change Proposal. 

a. Change Proposals based on or related to delay, interruption, or interference must 
comply with the provisions of Paragraphs 4.05.D and 4.05.E. 

b. Change proposals related to a change of Contract Price must include full and detailed 
accounts of materials incorporated into the Work and labor and equipment used for 
the subject Work. 

The supporting data must be accompanied by a written statement that the supporting 
data are accurate and complete, and that any requested time or price adjustment is the 
entire adjustment to which Contractor believes it is entitled as a result of said event. 

3. Engineer’s Initial Review: Engineer will advise Owner regarding the Change Proposal, and 
consider any comments or response from Owner regarding the Change Proposal. If in its 
discretion Engineer concludes that additional supporting data is needed before 
conducting a full review and making a decision regarding the Change Proposal, then 
Engineer may request that Contractor submit such additional supporting data by a date 
specified by Engineer, prior to Engineer beginning its full review of the Change Proposal. 

4. Engineer’s Full Review and Action on the Change Proposal: Upon receipt of Contractor’s 
supporting data (including any additional data requested by Engineer), Engineer will 
conduct a full review of each Change Proposal and, within 30 days after such receipt of 
the Contractor’s supporting data, either approve the Change Proposal in whole, deny it in 
whole, or approve it in part and deny it in part. Such actions must be in writing, with a 
copy provided to Owner and Contractor. If Engineer does not take action on the Change 
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Proposal within 30 days, then either Owner or Contractor may at any time thereafter 
submit a letter to the other party indicating that as a result of Engineer’s inaction the 
Change Proposal is deemed denied, thereby commencing the time for appeal of the 
denial under Article 12. 

5. Binding Decision: Engineer’s decision is final and binding upon Owner and Contractor, 
unless Owner or Contractor appeals the decision by filing a Claim under Article 12. 

C. Resolution of Certain Change Proposals: If the Change Proposal does not involve the design 
(as set forth in the Drawings, Specifications, or otherwise), the acceptability of the Work, or 
other engineering or technical matters, then Engineer will notify the parties in writing that 
the Engineer is unable to resolve the Change Proposal. For purposes of further resolution of 
such a Change Proposal, such notice will be deemed a denial, and Contractor may choose to 
seek resolution under the terms of Article 12. 

D. Post-Completion: Contractor shall not submit any Change Proposals after Engineer issues a 
written recommendation of final payment pursuant to Paragraph 15.06.B. 

11.10 Notification to Surety 

A. If the provisions of any bond require notice to be given to a surety 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), 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. 

ARTICLE 12—CLAIMS 

12.01 Claims 

A. Claims Process: The following disputes between Owner and Contractor are subject to the 
Claims process set forth in this article: 

1. Appeals by Owner or Contractor of Engineer’s decisions regarding Change Proposals; 

2. Owner demands for adjustments in the Contract Price or Contract Times, or other relief 
under the Contract Documents; 

3. Disputes that Engineer has been unable to address because they do not involve the design 
(as set forth in the Drawings, Specifications, or otherwise), the acceptability of the Work, 
or other engineering or technical matters; and 

4. Subject to the waiver provisions of Paragraph 15.07, any dispute arising after Engineer 
has issued a written recommendation of final payment pursuant to Paragraph 15.06.B. 

B. Submittal of Claim: The party submitting a Claim shall deliver it directly to the other party to 
the Contract promptly (but in no event later than 30 days) after the start of the event giving 
rise thereto; in the case of appeals regarding Change Proposals within 30 days of the decision 
under appeal. The party submitting the Claim shall also furnish a copy to the Engineer, for its 
information only. The responsibility to substantiate a Claim rests with the party making the 
Claim. In the case of a Claim by Contractor seeking an increase in the Contract Times or 
Contract Price, Contractor shall certify that the Claim is made in good faith, that the 
supporting data are accurate and complete, and that to the best of Contractor’s knowledge 
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and belief the amount of time or money requested accurately reflects the full amount to 
which Contractor is entitled. 

C. Review and Resolution: The party receiving a Claim shall review it thoroughly, giving full 
consideration to its merits. The two parties shall seek to resolve the Claim through the 
exchange of information and direct negotiations. The parties may extend the time for 
resolving the Claim by mutual agreement. All actions taken on a Claim will be stated in writing 
and submitted to the other party, with a copy to Engineer. 

D. Mediation 

1. At any time after initiation of a Claim, Owner and Contractor may mutually agree to 
mediation of the underlying dispute. The agreement to mediate will stay the Claim 
submittal and response process. 

2. If Owner and Contractor agree to mediation, then after 60 days from such agreement, 
either Owner or Contractor may unilaterally terminate the mediation process, and the 
Claim submittal and decision process will resume as of the date of the termination. If the 
mediation proceeds but is unsuccessful in resolving the dispute, the Claim submittal and 
decision process will resume as of the date of the conclusion of the mediation, as 
determined by the mediator. 

3. Owner and Contractor shall each pay one-half of the mediator’s fees and costs. 

E. Partial Approval: If the party receiving a Claim approves the Claim in part and denies it in part, 
such action will be final and binding unless within 30 days of such action the other party 
invokes the procedure set forth in Article 17 for final resolution of disputes. 

F. Denial of Claim: If efforts to resolve a Claim are not successful, the party receiving the Claim 
may deny it by giving written notice of denial to the other party. If the receiving party does 
not take action on the Claim within 90 days, then either Owner or Contractor may at any time 
thereafter submit a letter to the other party indicating that as a result of the inaction, the 
Claim is deemed denied, thereby commencing the time for appeal of the denial. A denial of 
the Claim will be final and binding unless within 30 days of the denial the other party invokes 
the procedure set forth in Article 17 for the final resolution of disputes. 

G. Final and Binding Results: If the parties reach a mutual agreement regarding a Claim, whether 
through approval of the Claim, direct negotiations, mediation, or otherwise; or if a Claim is 
approved in part and denied in part, or denied in full, and such actions become final and 
binding; then the results of the agreement or action on the Claim will be incorporated in a 
Change Order or other written document to the extent they affect the Contract, including the 
Work, the Contract Times, or the Contract Price. 

ARTICLE 13—COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 

13.01 Cost of the Work 

A. Purposes for Determination of Cost of the Work: The term Cost of the Work means the sum 
of all costs necessary for the proper performance of the Work at issue, as further defined 
below. The provisions of this Paragraph 13.01 are used for two distinct purposes: 

1. To determine Cost of the Work when Cost of the Work is a component of the Contract 
Price, under cost-plus-fee, time-and-materials, or other cost-based terms; or 
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2. When needed to determine the value of a Change Order, Change Proposal, Claim, set-off, 
or other adjustment in Contract Price. When the value of any such adjustment is 
determined on the basis of Cost of the Work, Contractor is entitled only to those 
additional or incremental costs required because of the change in the Work or because 
of the event giving rise to the adjustment. 

B. Costs Included: Except as otherwise may be agreed to in writing by Owner, costs included in 
the Cost of the Work will be in amounts no higher than those commonly incurred in the 
locality of the Project, will not include any of the costs itemized in Paragraph 13.01.C, and will 
include only the following items: 

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 in 
advance of the subject Work. Such employees include, without limitation, 
superintendents, foremen, safety managers, safety representatives, and other personnel 
employed full time on the Work. Payroll costs for employees not employed full time on 
the Work will be apportioned on the basis of their time spent on the Work. Payroll costs 
include, but are not limited to, salaries and wages plus the cost of fringe benefits, which 
include social security contributions, unemployment, excise, and payroll taxes, workers’ 
compensation, health and retirement benefits, sick leave, and vacation and holiday pay 
applicable thereto. The expenses of performing Work outside of regular working hours, 
on Saturday, Sunday, or legal holidays, will 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 accrue to Contractor unless Owner deposits 
funds with Contractor with which to make payments, in which case the cash discounts 
will accrue to Owner. All trade discounts, rebates, and refunds and returns from sale of 
surplus materials and equipment will 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, which 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 will be determined in the same 
manner as Contractor’s Cost of the Work and fee as provided in this Paragraph 13.01. 

4. Costs of special consultants (including but not limited to engineers, architects, testing 
laboratories, surveyors, attorneys, and accountants) employed or retained for services 
specifically related to the Work. 

5. Other costs consisting of 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 maintenance, of all materials, supplies, equipment, 
machinery, appliances, office, and temporary facilities at the Site, which are 
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consumed in the performance of the Work, and cost, less market value, of such items 
used but not consumed which remain the property of Contractor. 

1) In establishing included costs for materials such as scaffolding, plating, or 
sheeting, consideration will be given to the actual or the estimated life of the 
material for use on other projects; or rental rates may be established on the basis 
of purchase or salvage value of such items, whichever is less. Contractor will not 
be eligible for compensation for such items in an amount that exceeds the 
purchase cost of such item. 

c. Construction Equipment Rental 

1) Rentals of all construction equipment and machinery, and the parts thereof, in 
accordance with rental agreements approved by Owner as to price (including any 
surcharge or special rates applicable to overtime use of the construction 
equipment or machinery), and the costs of transportation, loading, unloading, 
assembly, dismantling, and removal thereof. All such costs will be in accordance 
with the terms of said rental agreements. The rental of any such equipment, 
machinery, or parts must cease when the use thereof is no longer necessary for 
the Work. 

2) Costs for equipment and machinery owned by Contractor or a Contractor-related 
entity will be paid at a rate shown for such equipment in the equipment rental 
rate book specified in the Supplementary Conditions. An hourly rate will be 
computed by dividing the monthly rates by 176. These computed rates will 
include all operating costs. 

3) With respect to Work that is the result of a Change Order, Change Proposal, 
Claim, set-off, or other adjustment in Contract Price (“changed Work”), included 
costs will be based on the time the equipment or machinery is in use on the 
changed Work and the costs of transportation, loading, unloading, assembly, 
dismantling, and removal when directly attributable to the changed Work. The 
cost of any such equipment or machinery, or parts thereof, must cease to accrue 
when the use thereof is no longer necessary for the changed Work. 

d. Sales, consumer, use, and other similar taxes related to the Work, and for which 
Contractor is liable, as 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 builder’s risk or other property insurance established in accordance with 
Paragraph 6.04), provided such losses and damages have 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 
include settlements made with the written consent and approval of Owner. No such 
losses, damages, and expenses will be included in the Cost of the Work for the 
purpose of determining Contractor’s fee. 
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g. The cost of utilities, fuel, and sanitary facilities at the Site. 

h. Minor expenses such as communication service at the Site, express and courier 
services, and similar petty cash items in connection with the Work. 

i. The costs of premiums for all bonds and insurance that Contractor is required by the 
Contract Documents to purchase and maintain. 

C. Costs Excluded: The term Cost of the Work does not include any of the following items: 

1. Payroll costs and other compensation of Contractor’s officers, executives, principals, 
general managers, engineers, architects, estimators, attorneys, 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 13.01.B.1 or specifically covered 
by Paragraph 13.01.B.4. The payroll costs and other compensation excluded here are to 
be considered administrative costs covered by the Contractor’s fee. 

2. The cost of purchasing, renting, or furnishing small tools and hand tools. 

3. Expenses of Contractor’s principal and branch offices other than Contractor’s office at the 
Site. 

4. Any part of Contractor’s capital expenses, including interest on Contractor’s capital 
employed for the Work and charges against Contractor for delinquent payments. 

5. 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. 

6. Expenses incurred in preparing and advancing Claims. 

7. Other overhead or general expense costs of any kind and the costs of any item not 
specifically and expressly included in Paragraph 13.01.B. 

D. Contractor’s Fee 

1. When the Work as a whole is performed on the basis of cost-plus-a-fee, then: 

a. Contractor’s fee for the Work set forth in the Contract Documents as of the Effective 
Date of the Contract will be determined as set forth in the Agreement. 

b. for any Work covered by a Change Order, Change Proposal, Claim, set-off, or other 
adjustment in Contract Price on the basis of Cost of the Work, Contractor’s fee will be 
determined as follows: 

1) When the fee for the Work as a whole is a percentage of the Cost of the Work, 
the fee will automatically adjust as the Cost of the Work changes. 

2) When the fee for the Work as a whole is a fixed fee, the fee for any additions or 
deletions will be determined in accordance with Paragraph 11.07.C.2. 

2. When the Work as a whole is performed on the basis of a stipulated sum, or any other 
basis other than cost-plus-a-fee, then Contractor’s fee for any Work covered by a Change 
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Order, Change Proposal, Claim, set-off, or other adjustment in Contract Price on the basis 
of Cost of the Work will be determined in accordance with Paragraph 11.07.C.2. 

E. Documentation and Audit: Whenever the Cost of the Work for any purpose is to be 
determined pursuant to this Article 13, Contractor and pertinent Subcontractors will establish 
and maintain records of the costs in accordance with generally accepted accounting practices. 
Subject to prior written notice, Owner will be afforded reasonable access, during normal 
business hours, to all Contractor’s accounts, records, books, correspondence, instructions, 
drawings, receipts, vouchers, memoranda, and similar data relating to the Cost of the Work 
and Contractor’s fee. Contractor shall preserve all such documents for a period of three years 
after the final payment by Owner. Pertinent Subcontractors will afford such access to Owner, 
and preserve such documents, to the same extent required of Contractor. 

13.02 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: Contractor agrees that: 

1. 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 

2. 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 for 
any of the foregoing will be valid. 

C. Owner’s Contingency Allowance: Contractor agrees that an Owner’s 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 for Work covered by allowances, and the 
Contract Price will be correspondingly adjusted. 

13.03 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. 

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. Payments to 
Contractor for Unit Price Work will be based on actual quantities. 

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. 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 
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thereon will be final and binding (except as modified by Engineer to reflect changed factual 
conditions or more accurate data) upon Owner and Contractor, and the final adjustment of 
Contract Price will be set forth in a Change Order, subject to the provisions of the following 
paragraph. 

E. Adjustments in Unit Price 

1. Contractor or Owner shall be entitled to an adjustment in the unit price with respect to 
an item of Unit Price Work if: 

a. the quantity of the item of Unit Price Work performed by Contractor differs materially 
and significantly from the estimated quantity of such item indicated in the 
Agreement; and 

b. Contractor’s unit costs to perform the item of Unit Price Work have changed 
materially and significantly as a result of the quantity change. 

2. The adjustment in unit price will account for and be coordinated with any related changes 
in quantities of other items of Work, and in Contractor’s costs to perform such other 
Work, such that the resulting overall change in Contract Price is equitable to Owner and 
Contractor. 

3. Adjusted unit prices will apply to all units of that item. 

ARTICLE 14—TESTS AND INSPECTIONS; CORRECTION, REMOVAL, OR ACCEPTANCE OF DEFECTIVE WORK 

14.01 Access to Work 

A. Owner, Engineer, their consultants and other representatives and personnel of Owner, 
independent testing laboratories, and authorities having jurisdiction have access to the Site 
and the Work at reasonable times for their observation, inspection, and testing. Contractor 
shall provide them proper and safe conditions for such access and advise them of Contractor’s 
safety procedures and programs so that they may comply with such procedures and programs 
as applicable. 

14.02 Tests, Inspections, and Approvals 

A. Contractor shall give Engineer timely notice of readiness of the Work (or specific parts 
thereof) for all required inspections and tests, and shall cooperate with inspection and testing 
personnel to facilitate required inspections and tests. 

B. Owner shall retain and pay for the services of an independent inspector, testing laboratory, 
or other qualified individual or entity to perform all inspections and tests expressly required 
by the Contract Documents to be furnished and paid for by Owner, except that costs incurred 
in connection with tests or inspections of covered Work will be governed by the provisions of 
Paragraph 14.05. 

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. 
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D. Contractor shall be responsible for arranging, obtaining, and paying for all inspections and 
tests required: 

1. by the Contract Documents, unless the Contract Documents expressly allocate 
responsibility for a specific inspection or test to Owner; 

2. to attain Owner’s and Engineer’s acceptance of materials or equipment to be 
incorporated in the Work; 

3. by manufacturers of equipment furnished under the Contract Documents; 

4. for testing, adjusting, and balancing of mechanical, electrical, and other equipment to be 
incorporated into the Work; and 

5. for acceptance of materials, mix designs, or equipment submitted for approval prior to 
Contractor’s purchase thereof for incorporation in the Work. 

Such inspections and tests will be performed by independent inspectors, testing laboratories, 
or other qualified individuals or entities acceptable to Owner and Engineer. 

E. If the Contract Documents require the Work (or part thereof) to be approved by Owner, 
Engineer, or another designated individual or entity, then Contractor shall assume full 
responsibility for arranging and obtaining such approvals. 

F. 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, Contractor shall, if requested by 
Engineer, uncover such Work for observation. Such uncovering will be at Contractor’s expense 
unless Contractor had given Engineer timely notice of Contractor’s intention to cover the 
same and Engineer had not acted with reasonable promptness in response to such notice. 

14.03 Defective Work 

A. Contractor’s Obligation: It is Contractor’s obligation to assure that the Work is not defective. 

B. Engineer’s Authority: Engineer has the authority to determine whether Work is defective, and 
to reject defective Work. 

C. Notice of Defects: Prompt written notice of all defective Work of which Owner or Engineer 
has actual knowledge will be given to Contractor. 

D. Correction, or Removal and Replacement: Promptly after receipt of written notice of defective 
Work, Contractor shall correct all such defective Work, whether or not fabricated, installed, 
or completed, or, if Engineer has rejected the defective Work, remove it from the Project and 
replace it with Work that is not defective. 

E. Preservation of Warranties: When correcting defective Work, Contractor shall take no action 
that would void or otherwise impair Owner’s special warranty and guarantee, if any, on said 
Work. 

F. Costs and Damages: In addition to its correction, removal, and replacement obligations with 
respect to defective Work, Contractor shall pay all claims, costs, losses, and damages arising 
out of or relating to defective Work, including but not limited to the cost of the inspection, 
testing, correction, removal, replacement, or reconstruction of such defective Work, fines 
levied against Owner by governmental authorities because the Work is defective, and the 
costs of repair or replacement of work of others resulting from defective Work. Prior to final 
payment, if Owner and Contractor are unable to agree as to the measure of such claims, costs, 



 

EJCDC® C-700, Standard General Conditions of the Construction Contract. 
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies, 

and American Society of Civil Engineers. All rights reserved. 
Page 58 of 70 

losses, and damages resulting from defective Work, then Owner may impose a reasonable 
set-off against payments due under Article 15. 

14.04 Acceptance of Defective Work 

A. If, instead of requiring correction or removal and replacement of defective Work, Owner 
prefers to accept it, Owner may do so (subject, if such acceptance occurs prior to final 
payment, to Engineer’s confirmation that such acceptance is in general accord with the design 
intent and applicable engineering principles, and will not endanger public safety). Contractor 
shall pay all claims, costs, losses, and damages attributable to Owner’s evaluation of and 
determination to accept such defective Work (such costs to be approved by Engineer as to 
reasonableness), and for the diminished value of the Work to the extent not otherwise paid 
by Contractor. If any such acceptance occurs prior to final payment, the necessary revisions 
in the Contract Documents with respect to the Work will be incorporated in a Change Order. 
If the parties are unable to agree as to the decrease in the Contract Price, reflecting the 
diminished value of Work so accepted, then Owner may impose a reasonable set-off against 
payments due under Article 15. If the acceptance of defective Work occurs after final 
payment, Contractor shall pay an appropriate amount to Owner. 

14.05 Uncovering Work 

A. Engineer has the authority to require additional inspection or testing of the Work, whether 
or not the Work is fabricated, installed, or completed. 

B. If any Work is covered contrary to the written request of Engineer, then Contractor shall, if 
requested by Engineer, uncover such Work for Engineer’s observation, and then replace the 
covering, all at Contractor’s expense. 

C. If Engineer considers it necessary or advisable that covered Work be observed by Engineer or 
inspected or tested by others, then 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, and provide all necessary labor, material, and 
equipment. 

1. If it is found that the uncovered Work is defective, Contractor shall be responsible for all 
claims, costs, losses, and damages 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 
pending Contractor’s full discharge of this responsibility the Owner shall be entitled to 
impose a reasonable set-off against payments due under Article 15. 

2. 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, 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, then 
Contractor may submit a Change Proposal within 30 days of the determination that the 
Work is not defective. 

14.06 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, then Owner may order Contractor to stop the Work, 
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or any portion thereof, until the cause for such order has been eliminated; however, this right 
of Owner to stop the Work will 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. 

14.07 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 defective Work as required by Engineer, then 
Owner may, after 7 days’ written notice to Contractor, correct or remedy any such deficiency. 

B. In exercising the rights and remedies under this Paragraph 14.07, 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, 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 incurred or sustained by Owner in exercising the rights 
and remedies under this Paragraph 14.07 will be charged against Contractor as set-offs 
against payments due under Article 15. 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 14.07. 

ARTICLE 15—PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION; CORRECTION PERIOD 

15.01 Progress Payments 

A. Basis for Progress Payments: The Schedule of Values established as provided in Article 2 will 
serve as the basis for progress payments and will be incorporated into a form of Application 
for Payment acceptable to Engineer. Progress payments for Unit Price Work will be based on 
the number of units completed during the pay period, as determined under the provisions of 
Paragraph 13.03. Progress payments for cost-based Work will be based on Cost of the Work 
completed by Contractor during the pay period. 

B. 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. 

2. 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 must also be accompanied by: (a) a bill of sale, 
invoice, copies of subcontract or purchase order payments, or other documentation 
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establishing full payment by Contractor for the materials and equipment; (b) at Owner’s 
request, documentation warranting that Owner has received the materials and 
equipment free and clear of all Liens; and (c) evidence that the materials and equipment 
are covered by appropriate property insurance, a warehouse bond, or other 
arrangements to protect Owner’s interest therein, all of which must be satisfactory to 
Owner. 

3. Beginning with the second Application for Payment, each Application must include an 
affidavit of Contractor stating that all previous progress payments received by Contractor 
have been applied to discharge Contractor’s legitimate obligations associated with prior 
Applications for Payment. 

4. The amount of retainage with respect to progress payments will be as stipulated in the 
Agreement. 

C. Review of Applications 

1. Engineer will, within 10 days after receipt of each Application for Payment, including each 
resubmittal, 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 of 
the executed Work as an experienced and qualified design professional, and on Engineer’s 
review of the Application for Payment and the accompanying data and schedules, that to 
the best of Engineer’s knowledge, information and belief: 

a. the Work has progressed to the point indicated; 

b. the quality of the Work is generally in accordance with the Contract Documents 
(subject to an evaluation of the Work as a functioning whole prior to or upon 
Substantial Completion, the results of any subsequent tests called for in the Contract 
Documents, a final determination of quantities and classifications for Unit Price Work 
under Paragraph 13.03, and 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 responsibilities specifically 
assigned to Engineer in the Contract; or 

b. 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. 
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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; 

b. for the means, methods, techniques, sequences, or procedures of construction, or 
the safety precautions and programs incident thereto; 

c. for Contractor’s failure to comply with Laws and Regulations applicable to 
Contractor’s performance of the Work; 

d. to make any examination to ascertain how or for what purposes Contractor has used 
the money paid by Owner; 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 15.01.C.2. 

6. Engineer will recommend reductions in payment (set-offs) necessary in Engineer’s 
opinion to protect Owner from loss because: 

a. the Work is defective, requiring correction or replacement; 

b. the Contract Price has been reduced by Change Orders; 

c. Owner has been required to correct defective Work in accordance with 
Paragraph 14.07, or has accepted defective Work pursuant to Paragraph 14.04; 

d. Owner has been required to remove or remediate a Hazardous Environmental 
Condition for which Contractor is responsible; or 

e. Engineer has actual knowledge of the occurrence of any of the events that would 
constitute a default by Contractor and therefore justify termination for cause under 
the Contract Documents. 

D. Payment Becomes Due 

1. Ten days after presentation of the Application for Payment to Owner with Engineer’s 
recommendation, the amount recommended (subject to any Owner set-offs) will become 
due, and when due will be paid by Owner to Contractor. 

E. Reductions in Payment by Owner 

1. In addition to any reductions in payment (set-offs) recommended by Engineer, Owner is 
entitled to impose a set-off against payment based on any of the following: 

a. Claims have been made against Owner based on Contractor’s conduct in the 
performance or furnishing of the Work, or Owner has incurred costs, losses, or 
damages resulting from Contractor’s conduct in the performance or furnishing of the 
Work, including but not limited to claims, costs, losses, or damages from workplace 
injuries, adjacent property damage, non-compliance with Laws and Regulations, and 
patent infringement; 
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b. Contractor has failed to take reasonable and customary measures to avoid damage, 
delay, disruption, and interference with other work at or adjacent to the Site; 

c. Contractor has failed to provide and maintain required bonds or insurance; 

d. Owner has been required to remove or remediate a Hazardous Environmental 
Condition for which Contractor is responsible; 

e. Owner has incurred extra charges or engineering costs related to submittal reviews, 
evaluations of proposed substitutes, tests and inspections, or return visits to 
manufacturing or assembly facilities; 

f. The Work is defective, requiring correction or replacement; 

g. Owner has been required to correct defective Work in accordance with 
Paragraph 14.07, or has accepted defective Work pursuant to Paragraph 14.04; 

h. The Contract Price has been reduced by Change Orders; 

i. An event has occurred that would constitute a default by Contractor and therefore 
justify a termination for cause; 

j. Liquidated or other damages have accrued as a result of Contractor’s failure to 
achieve Milestones, Substantial Completion, or final completion of the Work; 

k. 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; or 

l. Other items entitle Owner to a set-off against the amount recommended. 

2. If Owner imposes any set-off against payment, whether based on its own knowledge or 
on the written recommendations of Engineer, Owner will give Contractor immediate 
written notice (with a copy to Engineer) stating the reasons for such action and the 
specific amount of the reduction, 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, if 
Contractor remedies the reasons for such action. The reduction imposed will be binding 
on Contractor unless it duly submits a Change Proposal contesting the reduction. 

3. Upon a subsequent determination that Owner’s refusal of payment was not justified, the 
amount wrongfully withheld will be treated as an amount due as determined by 
Paragraph 15.01.D.1 and subject to interest as provided in the Agreement. 

15.02 Contractor’s Warranty of Title 

A. Contractor warrants and guarantees that title to all Work, materials, and equipment furnished 
under the Contract will pass to Owner free and clear of (1) all Liens and other title defects, 
and (2) all patent, licensing, copyright, or royalty obligations, no later than 7 days after the 
time of payment by Owner. 

15.03 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 and request that 
Engineer issue a certificate of Substantial Completion. Contractor shall at the same time 
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submit to Owner and Engineer an initial draft of punch list items to be completed or corrected 
before final payment. 

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 
preliminary certificate of Substantial Completion which will fix the date of Substantial 
Completion. Engineer shall attach to the certificate a punch list of items to be completed or 
corrected before final payment. Owner shall have 7 days after receipt of the preliminary 
certificate during which to make written objection to Engineer as to any provisions of the 
certificate or attached punch list. If, after considering the objections to the provisions of the 
preliminary certificate, Engineer concludes that the Work is not substantially complete, 
Engineer will, within 14 days after submission of the preliminary certificate to Owner, notify 
Contractor in writing that the Work is not substantially complete, stating the reasons therefor. 
If Owner does not object to the provisions of the certificate, or if despite consideration of 
Owner’s objections Engineer concludes that the Work is substantially complete, then 
Engineer will, within said 14 days, execute and deliver to Owner and Contractor a final 
certificate of Substantial Completion (with a revised punch list of items to be completed or 
corrected) reflecting such changes from the preliminary certificate as Engineer believes 
justified after consideration of any objections from Owner. 

D. At the time of receipt of the preliminary certificate of Substantial Completion, Owner and 
Contractor will confer regarding Owner’s use or occupancy of the Work following Substantial 
Completion, review the builder’s risk insurance policy with respect to the end of the builder’s 
risk coverage, and confirm the transition to coverage of the Work under a permanent 
property insurance policy held by Owner. Unless Owner and Contractor agree otherwise in 
writing, Owner shall bear responsibility for security, operation, protection of the Work, 
property insurance, maintenance, heat, and utilities upon Owner’s use or occupancy of the 
Work. 

E. After Substantial Completion the Contractor shall promptly begin work on the punch list of 
items to be completed or corrected prior to final payment. In appropriate cases Contractor 
may submit monthly Applications for Payment for completed punch list items, following the 
progress payment procedures set forth above. 

F. Owner shall have the right to exclude Contractor from the Site after the date of Substantial 
Completion subject to allowing Contractor reasonable access to remove its property and 
complete or correct items on the punch list. 

15.04 Partial Use or Occupancy 

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 
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significant interference with Contractor’s performance of the remainder of the Work, subject 
to the following conditions: 

1. At any time, Owner may request in writing that Contractor permit Owner to use or occupy 
any such part of the Work that Owner believes to be substantially complete. If and when 
Contractor agrees that such part of the Work is substantially complete, Contractor, 
Owner, and Engineer will follow the procedures of Paragraph 15.03.A through 15.03.E for 
that part of the Work. 

2. At any time, Contractor may notify Owner and Engineer in writing that Contractor 
considers any such part of the Work substantially 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 15.03 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 6.04 regarding builder’s risk or other 
property insurance. 

15.05 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, or 
agreed portion thereof, is incomplete or defective. Contractor shall immediately take such 
measures as are necessary to complete such Work or remedy such deficiencies. 

15.06 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, annotated record 
documents (as provided in Paragraph 7.12), and other documents, Contractor may make 
application for final payment. 

2. The final Application for Payment must be accompanied (except as previously delivered) 
by: 

a. all documentation called for in the Contract Documents; 

b. consent of the surety, if any, to final payment; 

c. satisfactory evidence that all title issues have been resolved such that title to all Work, 
materials, and equipment has passed to Owner free and clear of any Liens or other 
title defects, or will so pass upon final payment. 
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d. a list of all duly pending Change Proposals and Claims; and 

e. complete and legally effective releases or waivers (satisfactory to Owner) of all Lien 
rights arising out of the Work, and of Liens filed in connection with the Work. 

3. In lieu of the releases or waivers of Liens specified in Paragraph 15.06.A.2 and as approved 
by Owner, Contractor may furnish receipts or releases in full and an affidavit of Contractor 
that: (a) the releases and receipts include all labor, services, material, and equipment for 
which a Lien could be filed; and (b) all payrolls, material and equipment bills, and other 
indebtedness connected with the Work for which Owner might in any way be responsible, 
or which might in any way result in liens or other burdens on Owner's property, 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, or Owner at its option may issue joint checks 
payable to Contractor and specified Subcontractors and Suppliers. 

B. Engineer’s Review of Final Application and Recommendation of Payment: 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 under the Contract have been fulfilled, Engineer will, within 10 
days after receipt of the final Application for Payment, indicate in writing Engineer’s 
recommendation of final payment and present the final Application for Payment to Owner 
for payment. Such recommendation will account for any set-offs against payment that are 
necessary in Engineer’s opinion to protect Owner from loss for the reasons stated above with 
respect to progress payments. Otherwise, Engineer will return the Application for Payment to 
Contractor, indicating in writing the reasons for refusing to recommend final payment, in 
which case Contractor shall make the necessary corrections and resubmit the Application for 
Payment. 

C. Notice of Acceptability: In support of its recommendation of payment of the final Application 
for Payment, Engineer will also give written notice to Owner and Contractor that the Work is 
acceptable, subject to stated limitations in the notice and to the provisions of 
Paragraph 15.07. 

D. Completion of Work: The Work is complete (subject to surviving obligations) when it is ready 
for final payment as established by the Engineer’s written recommendation of final payment 
and issuance of notice of the acceptability of the Work. 

E. Final Payment Becomes Due: Upon receipt from Engineer of the final Application for Payment 
and accompanying documentation, Owner shall set off against the amount recommended by 
Engineer for final payment any further sum to which Owner is entitled, including but not 
limited to set-offs for liquidated damages and set-offs allowed under the provisions of this 
Contract with respect to progress payments. Owner shall pay the resulting balance due to 
Contractor within 30 days of Owner’s receipt of the final Application for Payment from 
Engineer. 

15.07 Waiver of Claims 

A. By making final payment, Owner waives its claim or right to liquidated damages or other 
damages for late completion by Contractor, except as set forth in an outstanding Claim, 
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appeal under the provisions of Article 17, set-off, or express reservation of rights by Owner. 
Owner reserves all other claims or rights after final payment. 

B. The acceptance of final payment by Contractor will constitute a waiver by Contractor of all 
claims and rights against Owner other than those pending matters that have been duly 
submitted as a Claim, or appealed under the provisions of Article 17. 

15.08 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 Supplementary Conditions or the terms of any applicable special 
guarantee required by the Contract Documents), Owner gives Contractor written notice that 
any Work has been found to be defective, or that Contractor’s repair of any damages to the 
Site or adjacent areas has been found to be defective, then after receipt of such notice of 
defect Contractor shall promptly, without cost to Owner and in accordance with Owner’s 
written instructions: 

1. correct the defective repairs to the Site or such adjacent areas; 

2. correct such defective Work; 

3. remove the defective Work from the Project and replace it with Work that is not 
defective, if the defective Work has been rejected by Owner, and 

4. satisfactorily correct or repair or remove and replace any damage to other Work, to the 
work of others, or to other land or areas resulting from the corrective measures. 

B. Owner shall give any such notice of defect within 60 days of the discovery that such Work or 
repairs is defective. If such notice is given within such 60 days but after the end of the 
correction period, the notice will be deemed a notice of defective Work under 
Paragraph 7.17.B. 

C. If, after receipt of a notice of defect within 60 days and within the correction period, 
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 removed and replaced. 
Contractor shall pay all 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). Contractor’s failure to pay such costs, losses, and damages within 10 days of 
invoice from Owner will be deemed the start of an event giving rise to a Claim under 
Paragraph 12.01.B, such that any related Claim must be brought within 30 days of the failure 
to pay. 

D. 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. 

E. Where defective Work (and damage to other Work resulting therefrom) has been corrected 
or removed and replaced under this paragraph, 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. 
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F. Contractor’s obligations under this paragraph are in addition to all other obligations and 
warranties. The provisions of this paragraph are not to be construed as a substitute for, or a 
waiver of, the provisions of any applicable statute of limitation or repose. 

ARTICLE 16—SUSPENSION OF WORK AND TERMINATION 

16.01 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 written notice to Contractor and Engineer. 
Such notice will fix the date on which Work will be resumed. Contractor shall resume the Work 
on the date so fixed. Contractor shall be entitled to an adjustment in the Contract Price or an 
extension of the Contract Times directly attributable to any such suspension. Any Change 
Proposal seeking such adjustments must be submitted no later than 30 days after the date 
fixed for resumption of Work. 

16.02 Owner May Terminate for Cause 

A. The occurrence of any one or more of the following events will constitute a default by 
Contractor and 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); 

2. Failure of Contractor to perform or otherwise to comply with a material term of the 
Contract Documents; 

3. Contractor’s disregard of Laws or Regulations of any public body having jurisdiction; or 

4. Contractor’s repeated disregard of the authority of Owner or Engineer. 

B. If one or more of the events identified in Paragraph 16.02.A occurs, then after giving 
Contractor (and any surety) 10 days’ written notice that Owner is considering a declaration 
that Contractor is in default and termination of the Contract, Owner may proceed to: 

1. declare Contractor to be in default, and give Contractor (and any surety) written notice 
that the Contract is terminated; and 

2. enforce the rights available to Owner under any applicable performance bond. 

C. Subject to the terms and operation of any applicable performance bond, if Owner has 
terminated the Contract for cause, Owner may exclude Contractor from the Site, take 
possession of the Work, 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 complete 
the Work as Owner may deem expedient. 

D. Owner may not proceed with termination of the Contract under Paragraph 16.02.B if 
Contractor within 7 days of receipt of notice of intent to terminate begins to correct its failure 
to perform and proceeds diligently to cure such failure. 

E. If Owner proceeds as provided in Paragraph 16.02.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 the cost to complete the Work, including all related claims, costs, 
losses, and damages (including but not limited to all fees and charges of engineers, architects, 
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attorneys, and other professionals) sustained by Owner, such excess will be paid to 
Contractor. If the cost to complete the Work including such related claims, costs, losses, and 
damages exceeds 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. 

F. 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, or any rights or remedies of Owner against Contractor or any surety under 
any payment bond or performance bond. Any retention or payment of money due Contractor 
by Owner will not release Contractor from liability. 

G. If and to the extent that Contractor has provided a performance bond under the provisions 
of Paragraph 6.01.A, the provisions of that bond will govern over any inconsistent provisions 
of Paragraphs 16.02.B and 16.02.D. 

16.03 Owner May Terminate for Convenience 

A. Upon 7 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; and 

3. other reasonable expenses directly attributable to termination, including costs incurred 
to prepare a termination for convenience cost proposal. 

B. Contractor shall not be paid for any loss of anticipated profits or revenue, post-termination 
overhead costs, or other economic loss arising out of or resulting from such termination. 

16.04 Contractor May Stop Work or Terminate 

A. If, through no act or fault of Contractor, (1) the Work is suspended for more than 90 
consecutive days by Owner or under an order of court or other public authority, or (2) 
Engineer fails to act on any Application for Payment within 30 days after it is submitted, or (3) 
Owner fails for 30 days to pay Contractor any sum finally determined to be due, then 
Contractor may, upon 7 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 16.03. 

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, 7 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 
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provisions of this paragraph are not intended to preclude Contractor from submitting a 
Change Proposal 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 17—FINAL RESOLUTION OF DISPUTES 

17.01 Methods and Procedures 

A. Disputes Subject to Final Resolution: The following disputed matters are subject to final 
resolution under the provisions of this article: 

1. A timely appeal of an approval in part and denial in part of a Claim, or of a denial in full, 
pursuant to Article 12; and 

2. Disputes between Owner and Contractor concerning the Work, or obligations under the 
Contract Documents, that arise after final payment has been made. 

B. Final Resolution of Disputes: For any dispute subject to resolution under this article, Owner or 
Contractor may: 

1. elect in writing to invoke the dispute resolution process provided for in the 
Supplementary Conditions; 

2. agree with the other party to submit the dispute to another dispute resolution process; 
or 

3. if no dispute resolution process is provided for in the Supplementary Conditions or 
mutually agreed to, give written notice to the other party of the intent to submit the 
dispute to a court of competent jurisdiction. 

ARTICLE 18—MISCELLANEOUS 

18.01 Giving Notice 

A. Whenever any provision of the Contract requires the giving of written notice to Owner, 
Engineer, or Contractor, it will be deemed to have been validly given only if delivered: 

1. in person, by a commercial courier service or otherwise, to the recipient’s place of 
business; 

2. by registered or certified mail, postage prepaid, to the recipient’s place of business; or 

3. by e-mail to the recipient, with the words “Formal Notice” or similar in the e-mail’s subject 
line. 

18.02 Computation of Times 

A. When any period of time is referred to in the Contract 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. 
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18.03 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 Regulations, by special warranty or guarantee, or 
by other provisions of the Contract. 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. 

18.04 Limitation of Damages 

A. With respect to any and all Change Proposals, Claims, disputes subject to final resolution, and 
other matters at issue, neither Owner nor Engineer, nor any of their officers, directors, 
members, partners, employees, agents, consultants, or subcontractors, shall be liable to 
Contractor for any claims, costs, losses, or damages sustained by Contractor on or in 
connection with any other project or anticipated project. 

18.05 No Waiver 

A. A party’s non-enforcement of any provision will not constitute a waiver of that provision, nor 
will it affect the enforceability of that provision or of the remainder of this Contract. 

18.06 Survival of Obligations 

A. All representations, indemnifications, warranties, and guarantees made in, required by, or 
given in accordance with the Contract, as well as all continuing obligations indicated in the 
Contract, will survive final payment, completion, and acceptance of the Work or termination 
of the Contract or of the services of Contractor. 

18.07 Controlling Law 

A. This Contract is to be governed by the law of the state in which the Project is located. 

18.08 Assignment of Contract 

A. Unless expressly agreed to elsewhere in the Contract, no assignment by a party to this 
Contract of any rights under or interests in the Contract will be binding on the other party 
without the written consent of the party sought to be bound; and, specifically but without 
limitation, money that may become due and money that is due may not be assigned without 
such consent (except to the extent that the effect of this restriction may be limited by law), 
and 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 the 
Contract. 

18.09 Successors and Assigns 

A. Owner and Contractor each binds itself, its successors, assigns, and legal representatives to 
the other party hereto, its successors, assigns, and legal representatives in respect to all 
covenants, agreements, and obligations contained in the Contract Documents. 

18.10 Headings 

A. Article and paragraph headings are inserted for convenience only and do not constitute parts 
of these General Conditions. 
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EXHIBIT A—SOFTWARE REQUIREMENTS FOR ELECTRONIC DOCUMENT EXCHANGE 

Item Electronic Documents 
Transmittal 

Means 
Data 

Format 
Note 

(1) 

a.1 General communications, transmittal covers, meeting notices and 
responses to general information requests for which there is no 
specific prescribed form. 

Email Email  

a.2 Meeting agendas, meeting minutes, RFI’s and responses to RFI’s, 
and Contract forms. 

Email w/ 
Attachment 

PDF (2) 

a.3 Contactors Submittals (Shop Drawings, “or equal” requests, 
substitution requests, documentation accompanying Sample 
submittals and other submittals) to Owner and Engineer, and 
Owner’s and Engineer’s responses to Contractor’s Submittals, 
Shop Drawings, correspondence, and Applications for Payment. 

Email w/ 
Attachment 

PDF  

a.4 Correspondence; milestone and final version Submittals of 
reports, layouts, Drawings, maps, calculations and spreadsheets, 
Specifications, Drawings and other Submittals from Contractor to 
Owner or Engineer and for responses from Engineer and Owner 
to Contractor regarding Submittals. 

Email w/ 
Attachment or LFE 

PDF  

a.5 Layouts and drawings to be submitted to Owner for future use 
and modification. 

Email w/ 
Attachment or LFE 

DWG  

a.6 Correspondence, reports and Specifications to be submitted to 
Owner for future word processing use and modification. 

Email w/ 
Attachment or LFE 

DOC  

a.7 Spreadsheets and data to be submitted to Owner for future data 
processing use and modification. 

Email w/ 
Attachment or LFE 

EXC  

a.8 Database files and data to be submitted to Owner for future data 
processing use and modification. 

Email w/ 
Attachment or LFE 

DB  

Notes 

(1) 
All exchanges and uses of transmitted data are subject to the appropriate provisions of Contract 
Documents. 

(2) Transmittal of written notices is governed by Paragraph 18.01 of the General Conditions. 

Key 

Email 
Standard Email formats (.htm, .rtf, or .txt). Do not use stationery formatting or other features that 
impair legibility of content on screen or in printed copies 

LFE Agreed upon Large File Exchange method (FTP, CD, DVD, hard drive) 

PDF Portable Document Format readable by Adobe® Acrobat Reader Version 2022.001.20169 or later 

DWG Autodesk® AutoCAD .dwg format Version - NA 

DOC Microsoft® Word .docx format Version 2202 (Microsoft 365) 

EXC Microsoft® Excel .xls or .xml format Version 2202 (Microsoft 365) 

DB Microsoft® Access .mdb format Version 2202 (Microsoft 365) 
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SUPPLEMENTARY CONDITIONS OF THE CONSTRUCTION CONTRACT 

These Supplementary Conditions amend or supplement EJCDC® C-700, Standard General Conditions of 
the Construction Contract (2018). The General Conditions remain in full force and effect except as 
amended. 

The terms used in these Supplementary Conditions have the meanings stated in the General Conditions. 
Additional terms used in these Supplementary Conditions have the meanings stated below, which are 
applicable to both the singular and plural thereof. 

The address system used in these Supplementary Conditions is the same as the address system used in 
the General Conditions, with the prefix "SC" added—for example, “Paragraph SC-4.05.” 

ARTICLE 1—DEFINITIONS AND TERMINOLOGY 

No suggested Supplementary Conditions in this Article. 

SC-1.01.A.8 – Add the following at the end of the Paragraph: 

 

The Change Order form to be used on this Project is EJCDC C-941 (2018). Agency approval is required 
before Change Orders are effective. 

 

SC-1.01.A.30 – Add the following at the end of the Paragraph: 

 

For the purposes of Rural Development, this term is synonymous with the term “applicant” as defined 
in 7 CFR 1780.7 (a) (1), (2) and (3) and is an entity receiving financial assistance from the federal 
programs. 

 

SC-1.01.A.50 – Add the following at the end of the Paragraph: 

 

The Work Change Directive form to be used on this Project is EJCDC C-940 (2018). Agency approval is 
required before a Work Change Directive is issued. 

 

SC-1.01.A.51 – Add the following new paragraph immediately after Paragraph 1.01.A.50: 

 

51. Agency - The Project is financed in whole or in part by USDA Rural Utilities Service pursuant to the 
Consolidated Farm and Rural Development Act (7 USC Section 1921 et seq.). The Rural Utilities Service 
programs are administered through the USDA Rural Development offices; therefore, the Agency for 
these documents is USDA Rural Development. 
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SC-1.01.A.52 – Add the following new paragraph with the title “American Iron and Steel Definitions” 
immediately after Paragraph 1.01.A.51: 

 

52.a  American Iron and Steel (AIS) - Requirements mandated by Section 746 of Title VII of the 
Consolidated Appropriations Act of 2017 (Division A - Agriculture, Rural Development, Food and Drug 
Administration, and Related Agencies Appropriations Act, 2017) and subsequent statutes mandating 
domestic preference for  “iron and steel products,” meaning the following products, if made primarily 
of iron or steel: lined or unlined pipes and fittings, manhole covers and other municipal castings, 
hydrants, tanks, flanges, pipe clamps and restraints, valves, structural steel, reinforced precast 
concrete, and Construction Materials. AIS requirements apply in each of the several states, the District 
of Columbia, and each federally recognized Tribe, but not the U.S. Territories. 

 

52.b Coating - A covering that is applied to the surface of an object. If a Coating is applied to the external 
surface of a domestic iron or Steel component, and the application takes place outside of the United 
States, said product would be considered a compliant product under the AIS requirements. Any Coating 
processes that are applied to the external surface of Iron and Steel components that would otherwise 
be AIS compliant would not disqualify the product from meeting the AIS requirements regardless of 
where the Coating processes occur, provided that final assembly of the product occurs in the United 
States. This exemption only applies to Coatings on the external surface of Iron and Steel components. 
It does not apply to Coatings or linings on internal surfaces of Iron and Steel products, such as the lining 
of lined pipes. All Manufacturing Processes for lined pipes, including the application of pipe lining, must 
occur in the United States for the product to be compliant with AIS requirements. 

 

52.c Construction Materials - Those articles, materials, or supplies made primarily of iron and/or steel, 
that are permanently incorporated into the project, not including mechanical and/or electrical 
components, equipment and systems. Some of these products may overlap with what is also considered 
“structural steel”. Note: Mechanical and electrical components, equipment and systems are not 
considered Construction Materials. See definitions of Mechanical Equipment and Electrical Equipment. 

 

52.d Contractor’s Certification - Documentation submitted by the Contractor upon Substantial 
Completion of the Contract that all Iron and Steel products installed were Produced in the United States. 

 

52.e De Minimis - Various miscellaneous, incidental low-cost components that are essential for, but 
incidental to, the construction and are incorporated into the physical structure of the project. Examples 
of De Minimis components could include small washers, screws, fasteners (such as “off the shelf” nuts 
and bolts), miscellaneous wire, corner bead, ancillary tube, signage, trash bins, door hardware etc. Costs 
for such De Minimis components cumulatively may comprise no more than a total of five percent of the 
total cost of the materials used in and incorporated into a project; the cost of an individual item may 
not exceed one percent of the total cost of the materials used in and incorporated into a project. 
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52.f Electrical Equipment - Typically any machine powered by electricity and includes components that 
are part of the electrical distribution system. AIS does not apply to Electrical Equipment. 

 

52.g Engineer’s Certification - Documentation submitted by the Engineer that Drawings, Specifications, 
and Bidding Documents comply with AIS. 

 

52.h Iron and Steel products - The following products made primarily of iron or steel: lined or unlined 
pipes and fittings, manhole covers and other municipal castings, hydrants, tanks, flanges, pipe clamps 
and restraints, valves, structural steel, reinforced precast concrete, and Construction Materials. Only 
items on the above list made primarily of iron or steel, permanently incorporated into the project must 
be Produced in the United States. For example, trench boxes, scaffolding or equipment, which are 
removed from the project site upon completion of the project, are not required to be made of U.S. iron 
or steel. 

 

52.i Manufacturer - A Supplier, fabricator, distributor, materialman, or vendor is an entity with which 
the Owner, Contractor or any subcontractor has contracted to furnish materials or equipment to be 
incorporated in the project by the Owner, Contractor or a subcontractor. 

 

52.j Manufacturer’s Certification - Documentation provided by the Manufacturer stating that the Iron 
and Steel products to be used in the project are produced in the United States in accordance with 
American Iron and Steel (AIS) Requirements. If items are purchased via a Supplier, distributor, vendor, 
etc. from the Manufacturer directly, then the Supplier, distributor, vendor, etc. will be responsible for 
obtaining and providing these certifications to the parties purchasing the products. 

 

52.k Manufacturing Processes - Processes such as melting, refining, pouring, forming, rolling, drawing, 
finishing, and fabricating. Further, if a domestic Iron and Steel product is taken out of the United States 
for any part of the manufacturing process, it becomes foreign source material. However, raw materials 
such as iron ore, limestone and iron and steel scrap are not covered by the AIS requirement, and the 
material(s), if any, being applied as a Coating are similarly not covered. Non-iron or Steel components 
of an Iron and Steel product may come from non-US sources. For example, for products such as valves 
and hydrants, the individual non-Iron and Steel components do not have to be of domestic origin. Raw 
materials, such as iron ore, limestone, scrap iron, and scrap steel, can come from non-U.S. sources. 

 

52.l Mechanical Equipment - Typically equipment which has motorized parts and/or is powered by a 
motor. AIS does not apply to Mechanical Equipment. 

 

52.m Minor Components - Components within an iron and/or Steel product otherwise compliant with 
the American Iron and Steel requirements; this waiver is typically used by Manufacturers. It differs from 
the De Minimis definition in that De Minimis pertains to the entire project and the minor component 
definition pertains to a single product. This waiver allows use of non-domestically produced 
miscellaneous Minor Components comprising up to five percent of the total material cost of an 
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otherwise domestically produced Iron and Steel product. However, unless a separate waiver for a 
product has been approved, all other Iron and Steel components in said product must still meet the AIS 
requirements. This waiver does not exempt the whole product from the AIS requirements only Minor 
Components within said product and the iron or Steel components of the product must be produced 
domestically. Valves and hydrants are also subject to the cost ceiling requirements described here. 
Examples of Minor Components could include items such as pins and springs in valves/hydrants, 
bands/straps in couplings, and other low-cost items such as small fasteners etc. 

 

52.n Municipal Castings - Cast iron or Steel infrastructure products that are melted and cast. They 
typically provide access, protection, or housing for components incorporated into utility owned drinking 
water, storm water, wastewater, and solid waste infrastructure. 

 

52.o Primarily Iron or Steel - A product is made of greater than 50 percent iron or Steel on a materials 
cost basis. An exception to this definition is reinforced precast concrete (see Definitions). All technical 
specifications and applicable industry standards (e.g. NIST, NSF, AWWA) must be met. If a product is 
determined to be less than 50 percent iron and/or steel, the AIS requirements do not apply. For 
example, the cost of a fire hydrant includes: 

� The cost of materials used for the iron portion of a fire hydrant (e.g. bonnet, body and shoe); 
and 

� The cost to pour and cast to create those components (e.g. labor and energy). 

Not included in the cost are: 

� The additional material costs for the non-iron or Steel internal workings of the hydrant (e.g. 
stem, coupling, valve, seals, etc.); and 

� The cost to assemble the internal workings into the hydrant body. 

 

52.p Produced in the United States - The production in the United States of the iron or Steel products 
used in the project requires that all Manufacturing Processes must take place in the United States, with 
the exception of metallurgical processes involving refinement of steel additives. 

 

52.q Reinforced Precast Concrete – Reinforced Precast Concrete structures must comply with AIS, 
regardless of whether or not it consists of at least 50 percent iron or steel. The reinforcing bar and wire 
must be Produced in the United States and meet the same standards as for any other iron or Steel 
product. Additionally, the casting of the concrete product must take place in the United States. The 
cement and other raw materials used in concrete production are not required to be of domestic origin. 
If the reinforced concrete is cast at the construction site, the reinforcing bar and wire are considered 
Construction Materials and must be Produced in the United States. 

 

52.r Steel - An alloy that includes at least 50 percent iron, between 0.02 and 2 percent carbon, and may 
include other elements. Metallic elements such as chromium, nickel, molybdenum, manganese, and 
silicon may be added during the melting of Steel for the purpose of enhancing properties such as 
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corrosion resistance, hardness, or strength. The definition of Steel covers carbon steel, alloy steel, 
stainless steel, tool steel, and other specialty steels. 

 

52.s Structural Steel - Rolled flanged shapes, having at least one dimension of their cross-section three 
inches or greater, which are used in the construction of bridges, buildings, ships, railroad rolling stock, 
and for numerous other constructional purposes. Such shapes are designated as wide-flange shapes, 
standard I-beams, channels, angles, tees, and zees. Other shapes include but are not limited to, H-piles, 
sheet piling, tie plates, cross ties, and those for other special purposes. 

ARTICLE 2—PRELIMINARY MATTERS 

2.01 Delivery of Bonds and Evidence of Insurance 

SC-2.01 Delete Paragraphs 2.01.B. and C. in their entirety and insert the following in their place: 

B. Evidence of Contractor’s Insurance: When Contractor delivers the signed counterparts of the 
Agreement to Owner, Contractor shall also deliver to Owner copies of the policies (including 
all endorsements, and identification of applicable self-insured retentions and deductibles) of 
insurance required to be provided by Contractor in this Contract. Contractor may block out 
(redact) any confidential premium or pricing information contained in any policy or 
endorsement furnished under this provision. 

C. Evidence of Owner’s Insurance: After receipt from Contractor of the signed counterparts of 
the Agreement and all required bonds and insurance documentation, Owner shall promptly 
deliver to Contractor copies of the policies of insurance to be provided by Owner in this 
Contract (if any). Owner may block out (redact) any confidential premium or pricing 
information contained in any policy or endorsement furnished under this provision. 

2.02 Copies of Documents 

SC-2.02 Amend the first sentence of Paragraph 2.02.A. to read as follows: 

Owner shall furnish to Contractor 3 three printed copies of the Contract Documents (including 
one fully signed counterpart of the Agreement), and one copy in electronic portable 
document format (PDF). 

2.06 Electronic Transmittals 

SC-2.06 Delete Paragraphs 2.06.B and 2.06.C in their entirety and insert the following in their place: 

B. Electronic Documents Protocol: The parties shall conform to the following provisions in 
Paragraphs 2.06.B and 2.06.C, together referred to as the Electronic Documents Protocol 
(“EDP” or “Protocol”) for exchange of electronic transmittals. 

1. Basic Requirements 

a. To the fullest extent practical, the parties agree to and will transmit and accept 
Electronic Documents in an electronic or digital format using the procedures 
described in this Protocol. Use of the Electronic Documents and any information 
contained therein is subject to the requirements of this Protocol and other 
provisions of the Contract. 
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b. The contents of the information in any Electronic Document will be the 
responsibility of the transmitting party. 

c. Electronic Documents as exchanged by this Protocol may be used in the same 
manner as the printed versions of the same documents that are exchanged using 
non-electronic format and methods, subject to the same governing requirements, 
limitations, and restrictions, set forth in the Contract Documents. 

d. Except as otherwise explicitly stated herein, the terms of this Protocol will be 
incorporated into any other agreement or subcontract between a party and any 
third party for any portion of the Work on the Project, or any Project-related 
services, where that third party is, either directly or indirectly, required to exchange 
Electronic Documents with a party or with Engineer. Nothing herein will modify the 
requirements of the Contract regarding communications between and among the 
parties and their subcontractors and consultants. 

e. When transmitting Electronic Documents, the transmitting party makes no 
representations as to long term compatibility, usability, or readability of the items 
resulting from the receiving party’s use of software application packages, operating 
systems, or computer hardware differing from those established in this Protocol. 

f. Nothing herein negates any obligation 1) in the Contract to create, provide, or 
maintain an original printed record version of Drawings and Specifications, signed 
and sealed according to applicable Laws and Regulations; 2) to comply with any 
applicable Law or Regulation governing the signing and sealing of design 
documents or the signing and electronic transmission of any other documents; or 
3) to comply with the notice requirements of Paragraph 18.01 of the General 
Conditions. 

2. System Infrastructure for Electronic Document Exchange 

a. Each party will provide hardware, operating system(s) software, internet, e-mail, 
and large file transfer functions (“System Infrastructure”) at its own cost and 
sufficient for complying with the EDP requirements. With the exception of 
minimum standards set forth in this EDP, and any explicit system requirements 
specified by attachment to this EDP, it is the obligation of each party to determine, 
for itself, its own System Infrastructure. 

1) The maximum size of an email attachment for exchange of Electronic 
Documents under this EDP is 10 MB. Attachments larger than that may be 
exchanged using large file transfer functions or physical media. 

2) Each Party assumes full and complete responsibility for any and all of its own 
costs, delays, deficiencies, and errors associated with converting, translating, 
updating, verifying, licensing, or otherwise enabling its System Infrastructure, 
including operating systems and software, for use with respect to this EDP. 

b. Each party is responsible for its own system operations, security, back-up, 
archiving, audits, printing resources, and other Information Technology (“IT”) for 
maintaining operations of its System Infrastructure during the Project, including 
coordination with the party’s individual(s) or entity responsible for managing its 
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System Infrastructure and capable of addressing routine communications and 
other IT issues affecting the exchange of Electronic Documents. 

c. Each party will operate and maintain industry-standard, industry-accepted, 
ISO-standard, commercial-grade security software and systems that are intended 
to protect the other party from: software viruses and other malicious software like 
worms, trojans, adware; data breaches; loss of confidentiality; and other threats in 
the transmission to or storage of information from the other parties, including 
transmission of Electronic Documents by physical media such as CD/DVD/flash 
drive/hard drive. To the extent that a party maintains and operates such security 
software and systems, it shall not be liable to the other party for any breach of 
system security. 

d. In the case of disputes, conflicts, or modifications to the EDP required to address 
issues affecting System Infrastructure, the parties shall cooperatively resolve the 
issues; but, failing resolution, the Owner is authorized to make and require 
reasonable and necessary changes to the EDP to effectuate its original intent. If the 
changes cause additional cost or time to Contractor, not reasonably anticipated 
under the original EDP, Contractor may seek an adjustment in price or time under 
the appropriate process in the Contract. 

e. Each party is responsible for its own back-up and archive of documents sent and 
received during the term of the contract under this EDP, unless this EDP establishes 
a Project document archive, either as part of a mandatory Project website or other 
communications protocol, upon which the parties may rely for document archiving 
during the specified term of operation of such Project document archive. Further, 
each party remains solely responsible for its own post-Project back-up and archive 
of Project documents after the term of the Contract, or after termination of the 
Project document archive, if one is established, for as long as required by the 
Contract and as each party deems necessary for its own purposes. 

f. If a receiving party receives an obviously corrupted, damaged, or unreadable 
Electronic Document, the receiving party will advise the sending party of the 
incomplete transmission. 

g. The parties will bring any non-conforming Electronic Documents into compliance 
with the EDP. The parties will attempt to complete a successful transmission of the 
Electronic Document or use an alternative delivery method to complete the 
communication. 

h. The Owner will operate a Project information management system (also referred 
to in this EDP as “Project Website”) for use of Owner, Engineer and Contractor 
during the Project for exchange and storage of Project-related communications 
and information. Except as otherwise provided in this EDP or the General 
Conditions, use of the Project Website by the parties as described in this Paragraph 
will be mandatory for exchange of Project documents, communications, 
submittals, and other Project-related information. The following conditions and 
standards will govern use of the Project Website: 

1) Describe the period of time during which the Project Website will be operated 
and be available for reliance by the parties; 
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2) Provide any minimum system infrastructure, software licensing and security 
standards for access to and use of the Project Website; 

3) Describe the types and extent of services to be provided at the Project 
Website (such as large file transfer, email, communication and document 
archives, etc.); and 

4) Include any other Project Website attributes that may be pertinent to 
Contractor’s use of the facility and pricing of such use. 

C. Software Requirements for Electronic Document Exchange; Limitations 

1. Each party will acquire the software and software licenses necessary to create and 
transmit Electronic Documents and to read and to use any Electronic Documents 
received from the other party (and if relevant from third parties), using the software 
formats required in this section of the EDP. 

a. Prior to using any updated version of the software required in this section for 
sending Electronic Documents to the other party, the originating party will first 
notify and receive concurrence from the other party for use of the updated version 
or adjust its transmission to comply with this EDP. 

2. The parties agree not to intentionally edit, reverse engineer, decrypt, remove security 
or encryption features, or convert to another format for modification purposes any 
Electronic Document or information contained therein that was transmitted in a 
software data format, including Portable Document Format (PDF), intended by sender 
not to be modified, unless the receiving party obtains the permission of the sending 
party or is citing or quoting excerpts of the Electronic Document for Project purposes. 

3. Software and data formats for exchange of Electronic Documents will conform to the 
requirements set forth in Exhibit A to this EDP, including software versions, if listed. 

SC-2.06 Supplement Paragraph 2.06 of the General Conditions by adding the following paragraph: 

D. Requests by Contractor for Electronic Documents in Other Formats 

1. Release of any Electronic Document versions of the Project documents in formats other 
than those identified in the Electronic Documents Protocol (if any) or elsewhere in the 
Contract will be at the sole discretion of the Owner. 

2. To extent determined by Owner, in its sole discretion, to be prudent and necessary, 
release of Electronic Documents versions of Project documents and other Project 
information requested by Contractor (“Request”) in formats other than those identified 
in the Electronic Documents Protocol (if any) or elsewhere in the Contract will be subject 
to the provisions of the Owner’s response to the Request, and to the following 
conditions to which Contractor agrees: 

a. The content included in the Electronic Documents created by Engineer and covered 
by the Request was prepared by Engineer as an internal working document for 
Engineer’s purposes solely, and is being provided to Contractor on an “AS IS” basis 
without any warranties of any kind, including, but not limited to any implied 
warranties of fitness for any purpose. As such, Contractor is advised and 
acknowledges that the content may not be suitable for Contractor’s application, or 
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may require substantial modification and independent verification by Contractor. 
The content may include limited resolution of models, not-to-scale schematic 
representations and symbols, use of notes to convey design concepts in lieu of 
accurate graphics, approximations, graphical simplifications, undocumented 
intermediate revisions, and other devices that may affect subsequent reuse. 

b. Electronic Documents containing text, graphics, metadata, or other types of data 
that are provided by Engineer to Contractor under the request are only for 
convenience of Contractor. Any conclusion or information obtained or derived 
from such data will be at the Contractor’s sole risk and the Contractor waives any 
claims against Engineer or Owner arising from use of data in Electronic Documents 
covered by the Request. 

c. Contractor shall indemnify and hold harmless Owner and Engineer and their 
subconsultants from all claims, damages, losses, and expenses, including attorneys' 
fees and defense costs arising out of or resulting from Contractor’s use, adaptation, 
or distribution of any Electronic Documents provided under the Request. 

d. Contractor agrees not to sell, copy, transfer, forward, give away or otherwise 
distribute this information (in source or modified file format) to any third party 
without the direct written authorization of Engineer, unless such distribution is 
specifically identified in the Request and is limited to Contractor’s subcontractors. 
Contractor warrants that subsequent use by Contractor’s subcontractors complies 
with all terms of the Contract Documents and Owner’s response to Request. 

3. In the event that Owner elects to provide or directs the Engineer to provide to 
Contractor any Contractor-requested Electronic Document versions of Project 
information that is not explicitly identified in the Contract Documents as being available 
to Contractor, the Owner shall be reimbursed by Contractor on an hourly basis (at $150 
per hour) for any engineering costs necessary to create or otherwise prepare the data 
in a manner deemed appropriate by Engineer. 

ARTICLE 3—CONTRACT DOCUMENTS: INTENT, REQUIREMENTS, REUSE 

No Supplemental Conditions to this Article. 

ARTICLE 4—COMMENCEMENT AND PROGRESS OF THE WORK 

SC-4.05 Amend Paragraph 4.05.C by adding the following subparagraphs: 

5. Weather-Related Delays 

a. If “abnormal weather conditions” as set forth in Paragraph 4.05.C.2 of the General 
Conditions are the basis for a request for an equitable adjustment in the Contract 
Times, such request must be documented by data substantiating each of the 
following: 1) that weather conditions were abnormal for the period of time in 
which the delay occurred, 2) that such weather conditions could not have been 
reasonably anticipated, and 3) that such weather conditions had an adverse effect 
on the Work as scheduled. Extreme or unusual weather that is typical for a given 
region, elevation, or season should not be considered abnormal weather 
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conditions. Requests for time extensions due to abnormal weather conditions 
will be submitted to the Engineer within five days of the end of the abnormal 
weather condition event. It is the responsibility of the Contractor to provide the 
information listed in SC 4.05.C.5.b. 

b. The existence of abnormal weather conditions will be determined on a month-by-
month basis in accordance with the following: 

1) Determination of actual bad weather days during performance of the Work 
will be based on the weather records measured and recorded by the nearest 
weather monitoring station. 

ARTICLE 5—SITE, SUBSURFACE AND PHYSICAL CONDITIONS, HAZARDOUS ENVIRONMENTAL 
CONDITIONS 

No Supplementary Conditions to this Article 

ARTICLE 6—BONDS AND INSURANCE 

6.01 Performance, Payment, and Other Bonds 

SC-6.01 Add the following paragraphs immediately after Paragraph 6.01.A: 

1. Required Performance Bond Form: The performance bond that Contractor furnishes will 
be in the form of EJCDC® C-610, Performance Bond (2010, 2013, or 2018 edition). 

2. Required Payment Bond Form: The payment bond that Contractor furnishes will be in 
the form of EJCDC® C-615, Payment Bond (2010, 2013, or 2018 edition). 

SC-6.01 Delete the last sentence and add the following paragraphs immediately after 
Paragraph 6.01.B: 

1. All Property and Liability Insurance to be purchased by CONTRACTOR shall be placed 
with insurance companies, which carry a rating of A- or better from A.M. Best and 
Company Insurance Rating Service. The correction period specified as one year after the 
date of Substantial Completion in Paragraph 15.08.A of the General Conditions is hereby 
revised to be 2 years after Substantial Completion. 

6.02 Insurance—General Provisions 

SC-6.02 Add the following paragraph immediately after Paragraph 6.02.B: 

1. Contractor may obtain worker’s compensation insurance from an insurance company 
that has not been rated by A.M. Best, provided that such company (a) is domiciled in 
the state in which the Project is located, (b) is certified or authorized as a worker’s 
compensation insurance provider by the appropriate state agency, and (c) has been 
accepted to provide worker’s compensation insurance for similar projects by the state 
within the last 12 months. 
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6.03 Contractor’s Insurance 

SC-6.03 Supplement Paragraph 6.03 with the following provisions after Paragraph 6.03.C: 

D. Workers’ Compensation and Employer’s Liability: Contractor shall purchase and maintain 
workers’ compensation and employer’s liability insurance, including, as applicable, United 
States Longshoreman and Harbor Workers’ Compensation Act, Jones Act, stop-gap 
employer’s liability coverage for monopolistic states, and foreign voluntary workers’ 
compensation (from available sources, notwithstanding the jurisdictional requirement of 
Paragraph 6.02.B of the General Conditions). 

Workers’ Compensation and Related Policies Policy limits of not 
less than: 

Workers’ Compensation  
State Statutory 
Applicable Federal (e.g., Longshoreman’s) Statutory 
Foreign voluntary workers’ compensation (employer’s 
responsibility coverage), if applicable 

Statutory 

Bodily injury by accident—each accident $ 500,000 
Bodily injury by disease—aggregate $ 1,000,000 
Employer’s Liability 
Each accident $ 100,000 
Each employee $ 100,000 
Policy limit $ 500,000 

E. Commercial General Liability—Claims Covered: Contractor shall purchase and maintain 
commercial general liability insurance, covering all operations by or on behalf of Contractor, 
on an occurrence basis, against claims for: 

1. damages because of bodily injury, sickness or disease, or death of any person other than 
Contractor’s employees, 

2. damages insured by reasonably available personal injury liability coverage, and 

3. damages because of injury to or destruction of tangible property wherever located, 
including loss of use resulting therefrom. 

F. Commercial General Liability—Form and Content: Contractor’s commercial liability policy 
must be written on a 1996 (or later) Insurance Services Organization, Inc. (ISO) commercial 
general liability form (occurrence form) and include the following coverages and 
endorsements: 

1. Products and completed operations coverage. 

a. Such insurance must be maintained for three years after final payment. 

b. Contractor shall furnish Owner and each other additional insured (as identified in 
the Supplementary Conditions or elsewhere in the Contract) evidence of 
continuation of such insurance at final payment and three years thereafter. 

2. Blanket contractual liability coverage, including but not limited to coverage of 
Contractor’s contractual indemnity obligations in Paragraph 7.18. 
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3. Severability of interests and no insured-versus-insured or cross-liability exclusions. 

4. Underground, explosion, and collapse coverage. 

5. Personal injury coverage. 

6. Additional insured endorsements that include both ongoing operations and products 
and completed operations coverage through ISO Endorsements CG 20 10 10 01 and 
CG 20 37 10 01 (together). If Contractor demonstrates to Owner that the specified ISO 
endorsements are not commercially available, then Contractor may satisfy this 
requirement by providing equivalent endorsements. 

7. For design professional additional insureds, ISO Endorsement CG 20 32 07 04 
“Additional Insured—Engineers, Architects or Surveyors Not Engaged by the Named 
Insured” or its equivalent. 

G. Commercial General Liability—Excluded Content: The commercial general liability insurance 
policy, including its coverages, endorsements, and incorporated provisions, must not include 
any of the following: 

1. Any modification of the standard definition of “insured contract” (except to delete the 
railroad protective liability exclusion if Contractor is required to indemnify a railroad or 
others with respect to Work within 50 feet of railroad property). 

2. Any exclusion for water intrusion or water damage. 

3. Any provisions resulting in the erosion of insurance limits by defense costs other than 
those already incorporated in ISO form CG 00 01. 

4. Any exclusion of coverage relating to earth subsidence or movement. 

5. Any exclusion for the insured’s vicarious liability, strict liability, or statutory liability 
(other than worker’s compensation). 

6. Any limitation or exclusion based on the nature of Contractor’s work. 

7. Any professional liability exclusion broader in effect than the most recent edition of ISO 
form CG 22 79. 

H. Automobile Liability: Contractor shall purchase and maintain automobile liability insurance 
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. The automobile liability policy 
must be written on an occurrence basis. 

Automobile Liability Policy limits of not 
less than: 

Bodily Injury 
Each Person $ 1,000,000 
Each Accident $ 1,000,000 
Property Damage 
Each Accident $ 500,000 
[or] 
Combined Single Limit 
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Automobile Liability Policy limits of not 
less than: 

Combined Single Limit (Bodily Injury and Property Damage) $ 1,000,000 

I. Umbrella or Excess Liability: Contractor shall purchase and maintain umbrella or excess 
liability insurance written over the underlying employer’s liability, commercial general 
liability, and automobile liability insurance described in the Paragraphs above. The coverage 
afforded must be at least as broad as that of each and every one of the underlying policies. 

Excess or Umbrella Liability Policy limits of not 
less than: 

Each Occurrence $ 1,000,000 
General Aggregate $ 1,000,000 

L. Using Umbrella or Excess Liability Insurance to Meet CGL and Other Policy Limit 
Requirements: Contractor may meet the policy limits specified for employer’s liability, 
commercial general liability, and automobile liability through the primary policies alone, or 
through combinations of the primary insurance policy’s policy limits and partial attribution 
of the policy limits of an umbrella or excess liability policy that is at least as broad in coverage 
as that of the underlying policy, as specified herein. If such umbrella or excess liability policy 
was required under this Contract, at a specified minimum policy limit, such umbrella or 
excess policy must retain a minimum limit of $1,000,000 after accounting for partial 
attribution of its limits to underlying policies, as allowed above. 

 K. CONTRACTUAL ENDORSEMENT - The contractual liability required of the Standard General 
Conditions shall provide coverage for not less than the following amounts: 

Contractual Liability  Policy limits of not 
less than: 

Bodily Injury 
Each Accident $ 500,000 
Property Damage 
Each Accident $ 500,000 
Annual Aggregate $ 500,000 

 
CONTRACTOR shall provide Excess Umbrella Liability Coverage as specified in SC 6.03.I 

 L. OWNER'S LIABILITY INSURANCE - Add the following language to the end of paragraph 6.02G 
of the Standard General Conditions: 

   Such coverage, if elected by the OWNER, shall be in addition to the OWNER'S coverage 
provided under the CONTRACTOR'S Liability Insurance policy. 

 M.  PROPERTY INSURANCE - Delete Paragraph 6.04B of the Standard General Conditions in its 
entirety and insert the following in its place: 

CONTRACTOR shall purchase and maintain until final payment property insurance upon the 
Work at the site to the full insurable value thereof (subject to such deductible amounts as 
may be provided in these Supplementary Conditions or required by laws and regulations).  
This insurance shall include the interests of OWNER, CONTRACTOR, Subcontractors, 
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ENGINEER, and ENGINEER'S Consultants in the Work (all of whom shall be listed as insured 
or additional insured parties), shall insure against the perils of fire and extended coverage, 
shall include "all-risk" insurance for physical loss and damage including theft, vandalism and 
malicious mischief, collapse and water damage, and such other perils as may be provided in 
these Supplementary Conditions, and shall include damages, losses and expenses arising out 
of or resulting from any insured loss or incurred in the repair or replacement of any insured 
property (including but not limited to fees and charges of engineers, architects, attorneys 
and other professionals).  If not covered under the "all-risk" insurance or otherwise provided 
in these Supplementary Conditions, CONTRACTOR shall purchase and maintain similar 
property insurance on portions of the Work stored on and off the site or in transit when such 
portions of the Work are to be included in an Application for Payment.  The policies of 
insurance required to be purchased and maintained by CONTRACTOR in accordance with this 
paragraph 6.04B shall comply with the requirements of paragraph 5.06.C of the Standard 
General Conditions. 

6.04 Builder’s Risk and Other Property Insurance 

SC-6.04 Supplement Paragraph 6.04 of the General Conditions with the following provisions: 

F. Builder’s Risk Requirements: The builder’s risk insurance must: 

1. be written on a builder’s risk “all risk” policy form that at a minimum includes insurance 
for physical loss or damage to the Work, temporary buildings, falsework, and materials 
and equipment stored and in transit, and must not exclude the coverage of the following 
risks: fire; windstorm; hail; flood; earthquake, volcanic activity, and other earth 
movement; lightning; riot; civil commotion; terrorism; vehicle impact; aircraft; smoke; 
theft; vandalism and malicious mischief; mechanical breakdown, boiler explosion, and 
artificially generated electric current; collapse; explosion; debris removal; demolition 
occasioned by enforcement of Laws and Regulations; and water damage (other than 
that caused by flood). 

a. Such policy will include an exception that results in coverage for ensuing losses 
from physical damage or loss with respect to any defective workmanship, methods, 
design, or materials exclusions. 

b. If insurance against mechanical breakdown, boiler explosion, and artificially 
generated electric current; earthquake, volcanic activity, and other earth 
movement; or flood, are not commercially available under builder’s risk policies, 
by endorsement or otherwise, such insurance will be provided through other 
insurance policies acceptable to Owner and Contractor. 

2. cover, as insured property, at least the following: (a) the Work and all materials, 
supplies, machinery, apparatus, equipment, fixtures, and other property of a similar 
nature that are to be incorporated into or used in the preparation, fabrication, 
construction, erection, or completion of the Work, including Owner-furnished or 
assigned property; (b) spare parts inventory required within the scope of the Contract; 
and (c) temporary works which are not intended to form part of the permanent 
constructed Work but which are intended to provide working access to the Site, or to 
the Work under construction, or which are intended to provide temporary support for 
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the Work under construction, including scaffolding, form work, fences, shoring, 
falsework, and temporary structures. 

3. cover expenses incurred in the repair or replacement of any insured property (including 
but not limited to fees and charges of contractors, engineers, and architects). 

4. extend to cover damage or loss to insured property while in temporary storage at the 
Site or in a storage location outside the Site (but not including property stored at the 
premises of a manufacturer or Supplier). If this coverage is subject to a sublimit, such 
sublimit will be a minimum of $[amount]. 

5. extend to cover damage or loss to insured property while in transit. If this coverage is 
subject to a sublimit, such sublimit will be a minimum of $[amount]. 

6. allow for the waiver of the insurer’s subrogation rights, as set forth in this Contract. 

7. allow for partial occupancy or use by Owner by endorsement, and without cancellation 
or lapse of coverage. 

8. include performance/hot testing and start-up, if applicable. 

9. be maintained in effect until the Work is complete, as set forth in Paragraph 15.06.D of 
the General Conditions, or until written confirmation of Owner’s procurement of 
property insurance following Substantial Completion, whichever occurs first. 

10 include as named insureds the Owner, Contractor, Subcontractors (of every tier), and 
any other individuals or entities required by this Contract to be insured under such 
builder’s risk policy. For purposes of Paragraphs 6.04, 6.05, and 6.06 of the General 
Conditions, and this and all other corresponding Supplementary Conditions, the parties 
required to be insured will be referred to collectively as “insureds.” In addition to 
Owner, Contractor, and Subcontractors of every tier, include as insureds the following: 

SC-6.04 Supplement Paragraph 6.04 of the General Conditions with the following provision: 

G. Coverage for Completion Delays: The builder’s risk policy will include, for the benefit of 
Owner, loss of revenue and soft cost coverage for losses arising from delays in completion 
that result from covered physical losses or damage. Such coverage will include, without 
limitation, fixed expenses and debt service for a minimum of 12 months with a maximum 
deductible of 30 days, compensation for loss of net revenues, rental costs, and attorneys’ 
fees and engineering or other consultants’ fees, if not otherwise covered. 

ARTICLE 7—CONTRACTOR’S RESPONSIBILITIES 

7.03 Labor; Working Hours 

SC-7.03 Add the following new subparagraphs immediately after Paragraph 7.03.C:  

1. Regular working hours Monday through Friday are from 0800 hours to 1600 hours. 

2. Owner's legal holidays are: New Year’s Day (January 1st); Martin Luther King Jr. Day 
(third Monday in January); President’s Day (third Monday in February); Memorial Day 
(last Monday in May); Juneteenth National Freedom Day (June 19th); Independence Day 
(July 4th); Labor Day (first Monday in September); Columbus Day (second Monday in 
September); General Election Day (biennially on Tuesday following the first Monday in 
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November); Veteran’s Day (November 11th); Thanksgiving Day (fourth Thursday in 
November); Day after Thanksgiving; Christmas Eve (December 24th); and Christmas Day 
(December 25th).SC-7.03. 

SC-7.03 Add the following new paragraph immediately after Paragraph 7.03.C: 

D. Contractor shall be responsible for the cost of any overtime pay or other expense incurred 
by the Owner for Engineer’s services (including those of the Resident Project Representative, 
if any), Owner's representative, and construction observation services, occasioned by the 
performance of Work on Saturday, Sunday, any legal holiday, or as overtime on any regular 
work day. If Contractor is responsible but does not pay, or if the parties are unable to agree 
as to the amount owed, then Owner may impose a reasonable set-off against payments due 
under Article 15. 

SC-7.03 Add the following new subparagraph immediately after Paragraph SC-7.03.D: 

1. For purposes of administering the foregoing requirement, additional overtime costs are 
defined as the Resident Project Representative’s hourly rate over 40 hours in a given 
week. 

SC-7.04.D – Add the following new paragraph immediately after Paragraph 7.04.C: 

D. All Iron and Steel products must meet American Iron and Steel requirements. 

 

SC-7.04.E – Add the following new paragraph immediately after Paragraph 7.04.D: 

E. For projects utilizing a De Minimis waiver, Contractor shall maintain an itemized list of 
non-domestically produced iron or steel incidental components and ensure that the cost 
is less than 5% of total materials cost for project. 

 

SC-7.05.A – Amend the third sentence of paragraph by striking out the following words: 

Unless the specification or description contains or is followed by words reading that no 
like, equivalent, or “or-equal” item is permitted, 

 

SC-7.05.A.1.a.3 – Amend the last sentence of Paragraph a.3 by striking out “and;” and adding a period 
at the end of Paragraph a.3. 

 

SC-7.05.A.1.a.4 – Delete paragraph in its entirety and insert “Deleted.” 

 

SC-7.05.B – Add the following at the end of paragraph: 

Contractor shall include a Manufacturer’s Certification letter for compliance with American 
Iron and Steel requirements in support data, if applicable. Refer to Manufacturer’s 
Certification Letter provided in these Contract Documents. 
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SC-7.06.A.3.a.2 – Remove “and” from the end of paragraph. 

 

SC-7.06.A.3.a.3 – Add “; and” to the end of paragraph. 

 

SC-7.06.A.3.a.4 – Add the following new paragraph immediately after Paragraph 7.06.A.3.a.3: 

4. Comply with American Iron and Steel by providing Manufacturer’s Certification letter of 
American Iron and Steel compliance, if applicable. Refer to Manufacturer’s Certification 
Letter provided in these Contract Documents. 

 

SC-7.07.A – Amend by adding the following to the end of the paragraph: 

The total amount of work subcontracted by the Contractor shall not exceed fifty percent 
of the Contract price without prior approval from the Owner, Engineer and Agency. 

 

SC-7.07.B – Delete paragraph in its entirety and insert ”Deleted”. 

 

SC-7.07.E – Delete the second sentence of paragraph and insert the following in its place: 

Owner may not require that Contractor use a specific replacement. 

 

7.10 Taxes 

SC-7.10 Add a new paragraph immediately after Paragraph 7.10.A: 

A. Owner is exempt from payment of sales and compensating use taxes of the State of 
Maryland and of cities and counties thereof on all materials to be incorporated into the 
Work. 

1. The County will provide a tax exemption certificate number.  It is the responsibility of 
the Contractor to determine what costs are tax exempt. 

SC-7.12.A Amend paragraph by adding the following after “written interpretations and 
clarifications,”: 

Manufacturers’ Certifications, 

 

7.16 Submittals 

 

SC-7.16.A.1.c – Amend paragraph by deleting the last period and adding: 

, including Manufacturer’s Certification letter for any item in the submittal subject to 
American Iron and Steel requirements and include the Certificate in the submittal. Refer 
to Manufacturer’s Certification Letter provided in these Contract Documents. 
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SC-7.16.C.9 – Add new paragraph immediately after Paragraph 7.16.C.8: 

9. Engineer’s review and approval of a Shop Drawing or Sample shall include review of 
Manufacturers’ Certifications in order to document compliance with American Iron and 
Steel requirements, as applicable. 

 

7.17 Contractor’s General Warranty and Guarantee 

 

SC-7.17.F – Add new paragraph immediately after Paragraph 7.17.E: 

F. Contractor shall certify upon Substantial Completion that all Work and Materials have 
complied with American Iron and Steel requirements as mandated by Section 746 of Title 
VII of the Consolidated Appropriations Act of 2017 (Division A - Agriculture, Rural 
Development, Food and Drug Administration, and Related Agencies Appropriations Act, 
2017) and subsequent statutes mandating domestic preference. Contractor shall provide 
said Certification to Owner. Refer to General Contractor’s Certification Letter provided in 
these Contract Documents. 

ARTICLE 8—OTHER WORK AT THE SITE 

No Supplementary Conditions to this Article. 

ARTICLE 9—OWNER’S RESPONSIBILITIES 

No Supplementary Conditions to this Article. 

ARTICLE 10—ENGINEER’S STATUS DURING CONSTRUCTION 

10.03 Resident Project Representative 

SC-10.03 Add the following new paragraphs immediately after Paragraph 10.03.B: 

C. The Resident Project Representative (RPR) will be Engineer's representative at the Site. RPR's 
dealings in matters pertaining to the Work in general will be with Engineer and Contractor. 
RPR's dealings with Subcontractors will only be through or with the full knowledge or 
approval of Contractor. The RPR will: 

1. Conferences and Meetings: Attend meetings with Contractor, such as preconstruction 
conferences, progress meetings, job conferences, and other Project-related meetings 
(but not including Contractor’s safety meetings), and as appropriate prepare and 
circulate copies of minutes thereof. 

2. Safety Compliance: Comply with Site safety programs, as they apply to RPR, and if 
required to do so by such safety programs, receive safety training specifically related to 
RPR’s own personal safety while at the Site. 
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3. Liaison 

a. Serve as Engineer’s liaison with Contractor. Working principally through 
Contractor’s authorized representative or designee, assist in providing information 
regarding the provisions and intent of the Contract Documents. 

b. Assist Engineer in serving as Owner’s liaison with Contractor when Contractor’s 
operations affect Owner’s on-Site operations. 

c. Assist in obtaining from Owner additional details or information, when required for 
Contractor’s proper execution of the Work. 

4. Review of Work; Defective Work 

a. Conduct on-Site observations of the Work to assist Engineer in determining, to the 
extent set forth in Paragraph 10.02 if the Work is in general proceeding in 
accordance with the Contract Documents. 

b. Observe whether any Work in place appears to be defective. 

c. Observe whether any Work in place should be uncovered for observation, or 
requires special testing, inspection or approval. 

5. Inspections and Tests 

a. Observe Contractor-arranged inspections required by Laws and Regulations, 
including but not limited to those performed by public or other agencies having 
jurisdiction over the Work. 

b. Accompany visiting inspectors representing public or other agencies having 
jurisdiction over the Work. 

6. Payment Requests: Review Applications for Payment with Contractor. 

7. Completion 

a. Participate in Engineer’s visits regarding Substantial Completion. 

b. Assist in the preparation of a punch list of items to be completed or corrected. 

c. Participate in Engineer’s visit to the Site in the company of Owner and Contractor 
regarding completion of the Work, and prepare a final punch list of items to be 
completed or corrected by Contractor. 

d. Observe whether items on the final punch list have been completed or corrected. 

D. The RPR will not: 

1. Authorize any deviation from the Contract Documents or substitution of materials or 
equipment (including “or-equal” items). 

2. Exceed limitations of Engineer’s authority as set forth in the Contract Documents. 

3. Undertake any of the responsibilities of Contractor, Subcontractors, or Suppliers. 

4. Advise on, issue directions relative to, or assume control over any aspect of the means, 
methods, techniques, sequences or procedures of construction. 
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5 Advise on, issue directions regarding, or assume control over security or safety 
practices, precautions, and programs in connection with the activities or operations of 
Owner or Contractor. 

6. Participate in specialized field or laboratory tests or inspections conducted off-site by 
others except as specifically authorized by Engineer. 

7. Authorize Owner to occupy the Project in whole or in part. 

ARTICLE 11—CHANGES TO THE CONTRACT 

No suggested Supplementary Conditions in this Article. 

SC-11.02.C – Add new paragraph immediately after Paragraph 11.02.B: 

C. The Engineer or Owner shall contact the Agency for concurrence on each Change Order 
prior to issuance. All Contract Change Orders must be concurred on (signed) by Agency 
before they are effective. 

 

SC-11.03.A.2  - Add new Paragraph 11.03.A.2 immediately after Paragraph 11.03.A, which shall be 
renamed Paragraph 11.03.A.1: 

2. The Engineer or Owner shall contact the Agency for concurrence on each Work Change 
Directive prior to issuance. Once authorized by Owner, a copy of each Work Change 
Directive shall be provided by Engineer to the Agency. 

 

SC-11.05.B – Add the following at the end of this paragraph: 

For Owner-authorized changes in the Work, the Contractor will provide the Manufacturer’s 
Certification(s) for materials subject to American Iron and Steel requirements except when 
sole-source is specified, in which case the Engineer will provide the Manufacturer’s 
Certification(s). 

 

SC-11.09.B.2.c – Add new paragraph immediately after Paragraph 11.09.B.2.b: 

c. Change orders involving materials subject to American Iron and Steel requirements shall 
include supporting data (name of Manufacturer, city and state where the product was 
manufactured, description of product, signature of authorized Manufacturer’s 
representative) in the Manufacturer’s Certification Letter, as applicable. 

ARTICLE 12—CLAIMS 

No Supplementary Conditions in this Article. 
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ARTICLE 13—COST OF WORK; ALLOWANCES, UNIT PRICE WORK 

13.01 Cost of the Work 

SC-13.01 Supplement Paragraph 13.01.C.2 by adding the following definition of small tools and hand 
tools: 

a. For purposes of this paragraph, “small tools and hand tools” means any tool or 
equipment whose current price if it were purchased new at retail would be less 
than $500.  

ARTICLE 14—TESTS AND INSPECTIONS; CORRECTION, REMOVAL, OR ACCEPTANCE OF DEFECTIVE WORK 

No suggested Supplementary Conditions in this Article. 

SC-14.03.G – Add new paragraph immediately after Paragraph 14.03.F: 

G. Installation of materials that are non-compliant with American Iron and Steel 
requirements shall be considered defective work. 

ARTICLE 15—PAYMENTS TO CONTRACTOR, SET OFFS; COMPLETIONS; CORRECTION PERIOD 

15.01 Progress Payments 

SC-15.01.B.4 – Add the following language at the end of paragraph: 

No payments will be made that would deplete the retainage, place in escrow any funds 
that are required for retainage or invest the retainage for the benefit of the Contractor. 

 

SC-15.01.B.5 – Add new paragraph immediately after Paragraph 15.01.B.4: 

5. The Application for Payment form to be used on this Project is EJCDC® C-620. The Agency 
must approve all Applications for Payment before payment is made. 

 

SC-15.01.B.6 – Add new paragraph immediately after Paragraph 15.01.B.5: 

6. By submitting an Application for Payment based in whole or in part on furnishing 
equipment or materials, Contractor certifies that such equipment and materials are 
compliant with American Iron and Steel requirements. Manufacturer’s Certification letter 
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for materials satisfy this requirement. Refer to Manufacturer’s Certification Letter 
provided in these Contract Documents. 

 

SC-15.01.C.2.d – Add the following new paragraph immediately after Paragraph 15.01.C.2.c: 

d. The materials presented for payment in an Application for Payment comply with 
American Iron and Steel requirements. 

 

SC-15.01.D.1 – Delete paragraph in its entirety and insert the following in its place: 

The Application for Payment with Engineer’s recommendations will be presented to the 
Owner and Agency for consideration. If both the Owner and Agency find the Application 
for Payment acceptable, the recommended amount less any reduction under the 
provisions of Paragraph 15.01.E will become due twenty (20) days after the Application for 
Payment is presented to the Owner, and the Owner will make payment to the Contractor. 

 

SC-15.02.A – Amend paragraph by striking out the following text: “7 days after”. 

 

15.03 Substantial Completion 

SC-15.03.A – Modify by adding the following after the last sentence: 

Contractor shall also submit the General (Prime) Contractor’s Certification of Compliance 
certifying that to the best of the Contractor’s knowledge and belief all substitutes, equals, 
and all Iron and Steel products proposed in the Shop Drawings, Change Orders, and Partial 
Payment Estimates, and those installed for the Project, are either Produced in the United 
States or are the subject of an approved waiver under Section 746 of Title VII of the 
Consolidated Appropriations Act of 2017 (Division A - Agriculture, Rural Development, 
Food and Drug Administration, and Related Agencies Appropriations Act, 2017) and 
subsequent statutes mandating domestic preference. 

ARTICLE 16—SUSPENSION OF WORK AND TERMINATION 

No suggested Supplementary Conditions in this Article. 

ARTICLE 17—FINAL RESOLUTIONS OF DISPUTES 

17.01 Methods and Procedures 

SC-17.01.B.3.  Add the following at the end of the sentence: “within the State of Maryland”. 

 

17.02 Attorneys’ Fees 

SC-17.02 Add the following new paragraph immediately after Paragraph 17.01.  

17.02 Attorneys’ Fees 
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A. For any matter subject to final resolution under this Article, the prevailing party shall be 
entitled to an award of its attorneys’ fees incurred in the final resolution proceedings, in an 
equitable amount to be determined in the discretion of the court, arbitrator, arbitration 
panel, or other arbiter of the matter subject to final resolution, taking into account the 
parties’ initial demand or defense positions in comparison with the final result. 

 

ARTICLE 18 – MISCELLANEOUS 

 

SC-18.11 – Add new paragraph immediately after Paragraph 18.10: 

18.11 Tribal Sovereignty 

A. No provision of this Agreement will be construed by any of the signatories as abridging or 
debilitating any sovereign powers of the [insert name of Tribe] Tribe; affecting the trust-beneficiary 
relationship between the Secretary of the Interior, Tribe, and Indian landowner(s); or interfering with 
the government-to-government relationship between the United States and the Tribe. 

 

SC-19 – Add the following new Article 19 immediately after Article 18: 

 

ARTICLE 19 - FEDERAL REQUIREMENTS 

 

19.01 Agency Not a Party 

A. This Contract is expected to be funded in part with funds provided by Agency. Neither Agency, 
nor any of its departments, entities, or employees, is a party to this Contract. 

 

19.02 Contract Approval 

A. Owner and Contractor will furnish Owner’s attorney such evidence as required so that Owner’s 
attorney can complete and execute the “Certificate of Owner’s Attorney” (Exhibit G of this Bulletin) 
before Owner submits the executed Contract Documents to Agency for approval. 

B. Agency concurrence is required on both the Bid and the Contract before the Contract is 
effective. 

 

19.03 Conflict of Interest 

A. Contractor may not knowingly contract with a Supplier or Manufacturer if the individual or 
entity who prepared the Drawings and Specifications has a corporate or financial affiliation with the 
Supplier or Manufacturer. Owner’s officers, employees, or agents shall not engage in the award or 
administration of this Contract if a conflict of interest, real or apparent, would be involved. Such a 
conflict would arise when: (i) the employee, officer or agent; (ii) any member of their immediate 
family; (iii) their partner or (iv) an organization that employs, or is about to employ, any of the above, 
has a financial interest or other interest in or a tangible personal benefit from the Contractor. Owner’s 
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officers, employees, or agents shall neither solicit nor accept gratuities, favors or anything of 
monetary value from Contractor or subcontractors. 

 

19.04 Gratuities 

A. If Owner finds after a notice and hearing that Contractor, or any of Contractor’s agents or 
representatives, offered or gave gratuities (in the form of entertainment, gifts, or otherwise) to any 
official, employee, or agent of Owner or Agency in an attempt to secure this Contract or favorable 
treatment in awarding, amending, or making any determinations related to the performance of this 
Contract, Owner may, by written notice to Contractor, terminate this Contract. Owner may also 
pursue other rights and remedies that the law or this Contract provides. However, the existence of 
the facts on which Owner bases such findings shall be an issue and may be reviewed in proceedings 
under the dispute resolution provisions of this Contract. 

B. In the event this Contract is terminated as provided in paragraph 19.04.A, Owner may pursue 
the same remedies against Contractor as it could pursue in the event of a breach of this Contract by 
Contractor. As a penalty, in addition to any other damages to which it may be entitled by law, Owner 
may pursue exemplary damages in an amount (as determined by Owner) which shall not be less than 
three nor more than ten times the costs Contractor incurs in providing any such gratuities to any such 
officer or employee. 

 

19.05 Small, Minority and Women’s Businesses 

A. If Contractor intends to let any subcontracts for a portion of the work, Contractor will take all 
necessary affirmative steps to assure that minority businesses, women's business enterprises, and 
labor surplus area firms are used when possible. Affirmative steps will include: 

1. Placing qualified small and minority businesses and women's business enterprises on solicitation 
lists; 

2. Assuring that small and minority businesses, and women's business enterprises are solicited 
whenever they are potential sources; 

3. Dividing total requirements, when economically feasible, into smaller tasks or quantities to permit 
maximum participation by small and minority businesses, and women's business enterprises; 

4. Establishing delivery schedules, where the requirement permits, which encourage participation by 
small and minority businesses, and women's business enterprises; 

5. Using the services and assistance, as appropriate, of such organizations as the Small Business 
Administration and the Minority Business Development Agency of the Department of Commerce. 

 

19.06 Anti-Kickback 

A. Contractor shall comply with the Copeland Anti-Kickback Act (40 USC 3145) as supplemented 
by Department of Labor regulations (29 CFR Part 3, “Contractors and Subcontractors on Public 
Buildings or Public Works Financed in Whole or in Part by Loans or Grants of the United States”). The 
Act provides that Contractor or subcontractor shall be prohibited from inducing, by any means, any 
person employed in the construction, completion, or repair of public facilities, to give up any part of 
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the compensation to which they are otherwise entitled. Owner shall report all suspected or reported 
violations to Agency. 

 

19.07 Clean Air Act (42 U.S.C. 7401-7671q.) and the Federal Water Pollution Control Act (33 U.S.C. 
1251-1387), as amended 

A. Contractor to agree to comply with all applicable standards, orders or regulations issued 
pursuant to the Clean Air Act (42 U.S.C. 7401-7671q) and the Federal Water Pollution Control Act as 
amended (33 U.S.C. 1251-1387). Violations must be reported to the federal awarding agency and the 
Regional Office of the Environmental Protection Agency (EPA). 

 

19.08 Equal Employment Opportunity 

A. The Contract is considered a federally assisted construction contract. Except as otherwise 
provided under 41 CFR Part 60, all contracts that meet the definition of “federally assisted 
construction contract” in 41 CFR Part 60-1.3 must include the equal opportunity clause provided 
under 41 CFR 60-1.4(b), in accordance with Executive Order 11246, “Equal Employment Opportunity” 
(30 FR 12319, 12935, 3 CFR Part, 1964-1965 Comp., p. 339), as amended by Executive Order 11375, 
“Amending Executive Order 11246 Relating to Equal Employment Opportunity,” and implementing 
regulations at 41 CFR part 60, “Office of Federal Contract Compliance Programs, Equal Employment 
Opportunity, Department of Labor.” 

 

19.09 Byrd Anti-Lobbying Amendment (31 U.S.C. 1352) 

A. Contractors that apply or bid for an award exceeding $100,000 must file the required 
certification (RD Instruction 1940-Q Exhibit A-1). The Contractor certifies to the Owner and every 
subcontractor certifies to the Contractor that it will not and has not used federal appropriated funds 
to pay any person or organization for influencing or attempting to influence an officer or employee 
of any agency, a member of Congress, officer or employee of Congress, or an employee of a member 
of Congress in connection with obtaining the Contract if it is covered by 31 U.S.C. 1352. The Contractor 
and every subcontractor must also disclose any lobbying with non-federal funds that takes place in 
connection with obtaining any federal award. Such disclosures are forwarded from tier to tier up to 
the Owner. Necessary certification and disclosure forms shall be provided by Owner. 

 

19.10 Environmental Requirements 

A. When constructing a Project involving trenching and/or other related earth excavations, 
Contractor shall comply with the following environmental conditions: 

1. Wetlands – When disposing of excess, spoil, or other Construction Materials on public or private 
property, Contractor shall not fill in or otherwise convert wetlands. 

2. Floodplains – When disposing of excess, spoil, or other Construction Materials on public or private 
property, Contractor shall not fill in or otherwise convert 100-year floodplain areas (Standard Flood 
Hazard Area) delineated on the latest Federal Emergency Management Agency Floodplain Maps, or 
other appropriate maps, e.g., alluvial soils on NRCS Soil Survey Maps. 
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3. Historic Preservation - Applicants shall ensure that Contractors maintain a copy of the following 
inadvertent discovery plan onsite for review: 

a. If during the course of any ground disturbance related to any Project, any post review 
discovery, including but not limited to, any artifacts, foundations, or other indications of past 
human occupation of the area are uncovered, shall be protected by complying with 36 CFR § 
800.13(b)(3) and (c) and shall include the following: 

i. All Work, including vehicular traffic, shall immediately stop within a 50 ft. radius around the 
area of discovery. The Contractor shall ensure barriers are established to protect the area of 
discovery and notify the Engineer to contact the appropriate RD personnel. The Engineer shall 
engage a Secretary of the Interior (SOI) qualified professional archeologist to quickly assess the 
nature and scope of the discovery; implement interim measures to protect the discovery from 
looting and vandalism; and establish broader barriers if further historic and/or precontact 
properties, can reasonably be expected to occur. 

ii. The RD personnel shall notify the appropriate RD environmental staff member, the Federal 
Preservation Officer (FPO), and State Historic Preservation Office (SHPO) immediately. Indian 
tribe(s) or Native Hawaiian Organization (NHOs) that have an interest in the area of discovery 
shall be contacted immediately. The SHPO may require additional tribes or NHOs who may have 
an interest in the area of discovery also be contacted. The notification shall include an 
assessment of the discovery provided by the SOI qualified professional archeologist. 

iii. When the discovery contains burial sites or human remains, the Contractor shall immediately 
notify the appropriate RD personnel who will contact the RD environmental staff member, FPO, 
and the SHPO. The relevant law enforcement authorities shall be immediately contacted by 
onsite personnel to reduce delay times, in accordance with tribal, state, or local laws including 
36 CFR Part 800.13; 43 CFR Part 10, Subpart B; and the Advisory Council on Historic 
Preservation’s Policy Statement Regarding treatment of Burial Sites, Human Remains, or 
Funerary Objects (February 23, 2007). 

iv. When the discovery contains burial sites or human remains, all construction activities, 
including vehicular traffic shall stop within a 100 ft. radius of the discovery and barriers shall be 
established. The evaluation of human remains shall be conducted at the site of discovery by a 
SOI qualified professional. Remains that have been removed from their primary context and 
where that context may be in question may be retained in a secure location, pending further 
decisions on treatment and disposition. RD may expand this radius based on the SOI 
professional’s assessment of the discovery and establish broader barriers if further subsurface 
burial sites, or human remains can reasonably be expected to occur. RD, in consultation with 
the SHPO and interested tribes or NHOs, shall develop a plan for the treatment of native human 
remains. 

v. Work may continue in other areas of the undertaking where no historic properties, burial 
sites, or human remains are present. If the inadvertent discovery appears to be a consequence 
of illegal activity such as looting, the onsite personnel shall contact the appropriate legal 
authorities immediately if the landowner has not already done so. 

vi. Work may not resume in the area of the discovery until a notice to proceed has been issued 
by RD. RD shall not issue the notice to proceed until it has determined that the appropriate local 
protocols and consulting parties have been consulted. 
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vii. Inadvertent discoveries on federal and tribal land shall follow the processes required by the 
federal or tribal entity. 

4. Endangered Species – Contractor shall comply with the Endangered Species Act, which provides for 
the protection of endangered and/or threatened species and critical habitat. Should any evidence of 
the presence of endangered and/or threatened species or their critical habitat be brought to the 
attention of Contractor, Contractor will immediately report this evidence to Owner and a 
representative of Agency. Construction shall be temporarily halted pending the notification process 
and further directions issued by Agency after consultation with the U.S. Fish and Wildlife Service. 

5. Mitigation Measures – The following environmental mitigation measures are required on this 
Project: None. 

 

19.11 Contract Work Hours and Safety Standards Act (40 U.S.C. 3701-3708) 

A. Where applicable, for contracts awarded by the Owner in excess of $100,000 that involve the 
employment of mechanics or laborers, the Contractor will comply with 40 U.S.C. 3702 and 3704, as 
supplemented by Department of Labor regulations (29 CFR Part 5). Under 40 U.S.C. 3702 of the Act, 
the Contractor will compute the wages of every mechanic and laborer on the basis of a standard work 
week of 40 hours. Work in excess of the standard work week is permissible provided that the worker 
is compensated at a rate of not less than one and a half times the basic rate of pay for all hours worked 
in excess of 40 hours in the work week. The requirements of 40 U.S.C. 3704 are applicable to 
construction work and provide that no laborer or mechanic will be required to work in surroundings 
or under working conditions which are unsanitary, hazardous or dangerous. These requirements do 
not apply to the purchases of supplies or materials or articles ordinarily available on the open market, 
or contracts for transportation or transmission of intelligence. 

 

19.12 Debarment and Suspension (Executive Orders 12549 and 12689) 

A. A contract award (see 2 CFR 180.220) must not be made to parties listed on the 
governmentwide exclusions in the System for Award Management (SAM), in accordance with the OMB 
guidelines at 2 CFR 180 that implement Executive Orders 12549 (3 CFR part 1986 Comp., p. 189) and 
12689 (3 CFR part 1989 Comp., p. 235), “Debarment and Suspension.” SAM Exclusions contains the 
names of parties debarred, suspended, or otherwise excluded by agencies, as well as parties declared 
ineligible under statutory or regulatory authority other than Executive Order 12549. 

 

19.13 Procurement of recovered materials 

A. The Contractor will comply with 2 CFR Part 200.322, “Procurement of recovered materials.” 

 

19.14 American Iron and Steel 

A. Section 746 of Title VII of the Consolidated Appropriations Act of 2017 (Division A - Agriculture, 
Rural Development, Food and Drug Administration, and Related Agencies Appropriations Act, 2017) 
and subsequent statutes mandating domestic preference applies an American Iron and Steel 
requirement to this project. All iron and steel products used in this project must be produced in the 
United States. The term “iron and steel products” means the following products made primarily of iron 
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or steel: lined or unlined pipes and fittings, manhole covers and other municipal castings, hydrants, 
tanks, flanges, pipe clamps and restraints, valves, structural steel, reinforced precast concrete, and 
Construction Materials. 

 

B. The following waivers apply to this Contract: 

1. De Minimis, 

2. Minor Components, 

3. Pig iron and direct reduced iron, and 

4. [add project specific waivers as applicable].  



 

Exhibit C—Geotechnical Baseline Report Supplement to the Supplementary Conditions. 
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EXHIBIT A—SOFTWARE REQUIREMENTS FOR ELECTRONIC DOCUMENT EXCHANGE 

Item Electronic Documents Transmittal 
Means 

Data 
Format 

Note 
(1) 

a.1 General communications, transmittal covers, meeting notices and 
responses to general information requests for which there is no 
specific prescribed form. 

Email Email  

a.2 Meeting agendas, meeting minutes, RFI’s and responses to RFI’s, 
and Contract forms. 

Email w/ 
Attachment 

PDF (2) 

a.3 Contactors Submittals (Shop Drawings, “or equal” requests, 
substitution requests, documentation accompanying Sample 
submittals and other submittals) to Owner and Engineer, and 
Owner’s and Engineer’s responses to Contractor’s Submittals, 
Shop Drawings, correspondence, and Applications for Payment. 

Email w/ 
Attachment 

PDF  

a.4 Correspondence; milestone and final version Submittals of 
reports, layouts, Drawings, maps, calculations and spreadsheets, 
Specifications, Drawings and other Submittals from Contractor to 
Owner or Engineer and for responses from Engineer and Owner 
to Contractor regarding Submittals. 

Email w/ 
Attachment or LFE 

PDF  

a.5 Layouts and drawings to be submitted to Owner for future use 
and modification. 

Email w/ 
Attachment or LFE 

DWG  

a.6 Correspondence, reports and Specifications to be submitted to 
Owner for future word processing use and modification. 

Email w/ 
Attachment or LFE 

DOC  

a.7 Spreadsheets and data to be submitted to Owner for future data 
processing use and modification. 

Email w/ 
Attachment or LFE 

EXC  

a.8 Database files and data to be submitted to Owner for future data 
processing use and modification. 

Email w/ 
Attachment or LFE 

DB  

Notes 

(1) All exchanges and uses of transmitted data are subject to the appropriate provisions of Contract 
Documents. 

(2) Transmittal of written notices is governed by Paragraph 18.01 of the General Conditions. 

Key 

Email Standard Email formats (.htm, .rtf, or .txt). Do not use stationery formatting or other features that 
impair legibility of content on screen or in printed copies 

LFE Agreed upon Large File Exchange method (FTP, CD, DVD, hard drive) 

PDF Portable Document Format readable by Adobe® Acrobat Reader Version [number] or later 

DWG Autodesk® AutoCAD .dwg format Version [number] 

DOC Microsoft® Word .docx format Version [number] 

EXC Microsoft® Excel .xls or .xml format Version [number] 

DB Microsoft® Access .mdb format Version [number] 
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WORK CHANGE DIRECTIVE NO.: [Number of Work Change Directive] 

Owner:    Owner’s Project No.:   

Engineer:    Engineer’s Project No.:   

Contractor:    Contractor’s Project No.:   

Project:   

Contract Name:   

Date Issued:    Effective Date of Work Change Directive:   

Contractor is directed to proceed promptly with the following change(s): 

Description: 

[Description of the change to the Work] 

Attachments: 

[List documents related to the change to the Work] 

Purpose for the Work Change Directive: 

[Describe the purpose for the change to the Work] 

Directive to proceed promptly with the Work described herein, prior to agreeing to change in Contract 
Price and Contract Time, is issued due to: 

☐ Non‐agreement on pricing of proposed change. ☐ Necessity to proceed for schedule or other reasons. 

Estimated Change in Contract Price and Contract Times (non‐binding, preliminary): 

Contract Price:  $  [increase] [decrease] [not yet estimated]. 

Contract Time:    days  [increase] [decrease] [not yet estimated]. 

Basis of estimated change in Contract Price: 

☐ Lump Sum ☐ Unit Price ☐ Cost of the Work ☐ Other 

  Recommended by Engineer    Authorized by Owner 

By:       

Title:       

Date:       
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CHANGE ORDER NO.: [Number of Change Order] 

Owner:    Owner’s Project No.:   
Engineer:    Engineer’s Project No.:   
Contractor:    Contractor’s Project No.:   
Project:   
Contract Name:   
Date Issued:    Effective Date of Change Order:   

The Contract is modified as follows upon execution of this Change Order: 

Description: 

[Description of the change] 

Attachments: 

[List documents related to the change] 

Change in Contract Price 

Change in Contract Times 
[State Contract Times as either a specific date or a 

number of days] 

Original Contract Price:  Original Contract Times:
  Substantial Completion:  

$    Ready for final payment:  

[Increase] [Decrease] from previously approved Change 
Orders No. 1 to No. [Number of previous Change 
Order]: 

[Increase] [Decrease] from previously approved 
Change Orders No.1 to No. [Number of previous 
Change Order]: 

  Substantial Completion:  

$    Ready for final payment:  

Contract Price prior to this Change Order: Contract Times prior to this Change Order: 
  Substantial Completion:  

$    Ready for final payment:  

[Increase] [Decrease] this Change Order:  [Increase] [Decrease] this Change Order: 
  Substantial Completion:  

$    Ready for final payment:  

Contract Price incorporating this Change Order: Contract Times with all approved Change Orders:
  Substantial Completion:  

$    Ready for final payment:  
 

  Recommended by Engineer (if required)    Accepted by Contractor 

By:       

Title:       

Date:       

  Authorized by Owner    Approved by Funding Agency (if applicable) 

By:       

Title:       

Date:       
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FIELD ORDER NO.: [Number of Field Order] 

Owner:    Owner’s Project No.:   
Engineer:    Engineer’s Project No.:   
Contractor:    Contractor’s Project No.:   
Project:   
Contract Name:   
Date Issued:    Effective Date of Field Order:   

Contractor is hereby directed to promptly perform the Work described in this Field Order, issued in 
accordance with Paragraph 11.04 of the General Conditions, for minor changes in the Work without 
changes in Contract Price or Contract Times. If Contractor considers that a change in Contract Price or 
Contract Times is required, submit a Change Proposal before proceeding with this Work. 

Reference: 

Specification Section(s): 

Drawing(s) / Details (s): 

Description: 

[Description of the change to the Work] 

 

 

 

 

 

 

 

 

 

 

 

Attachments: 

[List documents supporting change] 

Issued by Engineer 

By:   

Title:   

Date:   
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 

2. Contract description. 

3. Owner-furnished products. 

4. Contractor's use of Site. 

5. Work restrictions. 

6. Owner occupancy. 

7. Permits. 

8. Specification conventions. 

1.2 PROJECT INFORMATION 

A. Name: Nicholson Landfill Groundwater Treatment Facility Upgrades. 

1. Project Location:  

a. Address: 23750 Larney Nick Road, Chestertown, MD 21620. 

b. Coordinates: 39° 14’ 50.95” N, 76° 08’ 49.52” W 

B. Owner: County Commissioners of Kent County, Maryland. 

1. Owner's Representative: Michael S. Moulds, P.E, Public Works Director. 

1.3 CONTRACT DESCRIPTION 

A. Work of the Project includes construction of upgrades to an existing groundwater treatment 

system, an associated new building, necessary site and utility improvements, alterations of the 

existing treatment system to incorporate the upgrades, startup of the improved process, and all 

necessary work to provide the upgraded treatment system as stipulated in the contract 

documents. 

B. Perform Work of the Contract under Stipulated Sum Contract with Owner according to 

Conditions of Contract. 

1.4 OWNER-FURNISHED PRODUCTS 

A. Owner's Responsibilities: 

1. Provide access to the Site and existing treatment equipment and building. 

B. Contractor's Responsibilities: 
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1. Upon being provided access, document the state of the existing equipment and building. 

2. Repair or replace items damaged after access is provided. 

3. Relocate, handle, store, install, and finish products as required. 

C. Items furnished by Owner for incorporation by Contractor into the upgraded groundwater 

treatment system: 

1. Seven (7) groundwater wells and associated submersible pumps. 

2. Seven (7) groundwater flowmeters, 

3. One (1) 325-gallon equalization tank. 

4. Two (2) 1000-pounds granular activated carbon vessels. 

5. Existing associated controls and piping. 

1.5 CONTRACTOR'S USE OF SITE 

A. Use of Site:  

1. Contractor shall have full use of Project Site for construction operations during 

construction period. Contractor's use of Project Site is limited only by Owner's right to 

perform operations and maintenance of the existing groundwater treatment system. 

2. Contractor shall not interfere with other operations on the property including but not 

limited to the recyclable and other waste transfer operations. 

B. Utility Outages and Shutdown: 

1. Coordinate and schedule electrical and other utility outages with Owner. 

C. Construction Plan: Before start of construction, submit three copies and electronic file by email 

of construction plan regarding access to Work, use of Site, and utility outages for acceptance by 

Owner. After acceptance of plan, construction operations shall comply with accepted plan 

unless deviations are accepted by Owner in writing. 

1.6 WORK RESTRICTIONS 

A. On-Site Work Hours: Limit Work to between 7:00 a.m. to 5:00 p.m., Monday through Friday, 

unless otherwise indicated. Work hours may be modified to meet Project requirements if 

approved by Owner and AHJ. 

B. Noise, Vibration, Dust, and Odors: Coordinate with Owner operations that may result in high 

levels of noise and vibration, dust, odors, or other disruption to occupants of neighboring 

properties. 

C. Employee Identification:  Provide identification tags for Contractor personnel working on 

Project Site. Require personnel to use identification tags at all times. 

D. Employee Screening: Comply with Owner's requirements for drug and background screening of 

Contractor personnel working on Project Site. 

1. Maintain list of approved screened personnel with Owner's representative. 
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1.7 OWNER OCCUPANCY 

A. Owner will occupy Site during entire period of construction for conduct of normal operations. 

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

C. Schedule Work to accommodate Owner occupancy. 

1.8 PERMITS 

A. Furnish all necessary permits for construction of Work, including the following: 

1. Building permit. 

2. Stormwater permit. 

1.9 SPECIFICATION CONVENTIONS 

A. Specification Content: The Specifications use certain conventions for the style of language and 

the intended meaning of certain terms, words, and phrases when used in particular situations. 

These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications. The 

words "shall," "shall be," or "shall comply with," depending on the context, are implied 

where a colon (:) is used within a sentence or phrase. 

2. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow 

for access to linked information that is not residing in the Specifications. Unless 

otherwise indicated, linked information is not part of the Contract Documents. 

B. Drawing Coordination: Requirements for materials and products identified on Drawings are 

described in detail in the Specifications. One or more of the following are used on Drawings to 

identify materials and products: 

1. Terminology: Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations scheduled on 

Drawings. 

PART 2 - PRODUCTS - Not Used 

PART 3 - EXECUTION - Not Used 

END OF SECTION 011000 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Quality assurance. 

B. Product options. 

C. Product substitution procedures. 

1.2 QUALITY ASSURANCE 

A. Contract is based on products and standards established in Contract Documents without 

consideration of proposed substitutions. 

B. Products specified define standard of quality, type, function, dimension, appearance, and 

performance required. 

C. Substitution Proposals: Permitted for specified products except where specified otherwise. Do 

not substitute products unless substitution has been accepted and approved in writing by Owner. 

1.3 PRODUCT OPTIONS 

A. See Section 016000 - Product Requirements. 

1.4 PRODUCT SUBSTITUTION PROCEDURES 

A. Engineer will consider requests for substitutions only within 15 days after date of Owner-

Contractor Agreement. 

B. Substitutions may be considered when a product becomes unavailable through no fault of 

Contractor. 

C. Document each request with complete data, substantiating compliance of proposed substitution 

with Contract Documents, including: 

1. Manufacturer's name and address, product, trade name, model, or catalog number, 

performance and test data, and reference standards. 

2. Itemized point-by-point comparison of proposed substitution with specified product, 

listing variations in quality, performance, and other pertinent characteristics. 

3. Reference to Article and Paragraph numbers in Specification Section. 

4. Changes required in other Work. 

5. Availability of maintenance service and source of replacement parts as applicable. 

6. Certified test data to show compliance with performance characteristics specified. 
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7. Samples when applicable or requested. 

8. Other information as necessary to assist Architect/Engineer's evaluation. 

D. A request constitutes a representation that Contractor: 

1. Has investigated proposed product and determined that it meets or exceeds quality level 

of specified product. 

2. Will provide same warranty for substitution as for specified product. 

3. Will coordinate installation and make changes to other Work that may be required for the 

Work to be complete with no additional cost to Owner. 

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

apparent. 

5. Will coordinate installation of the accepted substitute, making such changes as may be 

required for the Work to be complete in all respects. 

6. Will reimburse Owner and Engineer for review or redesign services associated with 

reapproval by authorities having jurisdiction. 

E. Substitutions will not be considered when they are indicated or implied on Shop Drawing or 

Product Data submittals without separate written request or when acceptance will require 

revision to Contract Documents. 

F. Substitution Submittal Procedure: 

1. Submit electronic files by email for consideration. Limit each request to one proposed 

substitution. 

2. Submit Shop Drawings, Product Data, and certified test results attesting to proposed 

product equivalence. Burden of proof is on proposer. 

3. Engineer will notify Contractor in writing of decision to accept or reject request. 

1.5 INSTALLER SUBSTITUTION PROCEDURES 

A. Engineer will consider requests for substitutions only within 15 days after date of Owner-

Contractor Agreement. 

B. Document each request with: 

1. Installer's qualifications. 

2. Installer's experience in work similar to that specified. 

3. Other information as necessary to assist Architect/Engineer's evaluation. 

C. Substitution Submittal Procedure: 

1. Submit electronic files by email for consideration. Limit each request to one proposed 

substitution. 

2. Engineer will notify Contractor in writing of decision to accept or reject request. 
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PART 2 - PRODUCTS - Not Used 

PART 3 - EXECUTION - Not Used 

END OF SECTION 012500 
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SECTION 013000 - ADMINISTRATIVE REQUIREMENTS 

PART 1 - GENERAL 

1.1 Section Includes: 

A. Coordination and Project conditions.

B. Preconstruction meeting.

C. Site mobilization meeting.

D. Progress meetings.

E. Preinstallation meetings.

F. Closeout meeting.

G. Alteration procedures.

1.2 COORDINATION AND PROJECT CONDITIONS 

A. Coordinate scheduling, submittals, and Work of various Sections of Project Manual to ensure

efficient and orderly sequence of installation of interdependent construction elements.

B. Verify that utility requirements and characteristics of operating equipment are compatible with

building utilities. Coordinate Work of various Sections having interdependent responsibilities

for installing, connecting to, and placing operating equipment in service.

C. Coordinate space requirements, supports, and installation of mechanical and electrical Work

indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, and conduit as

closely as practical; place runs parallel with lines of building. Use spaces efficiently to

maximize accessibility for other installations, for maintenance, and for repairs.

1. Coordination Drawings: Prepare as required to coordinate all portions of Work. Show

relationship and integration of different construction elements that require coordination

during fabrication or installation to fit in space provided or to function as intended.

Indicate locations where space is limited for installation and access and where sequencing

and coordination of installations are important.

D. Coordination Meetings: In addition to other meetings specified in this Section, hold

coordination meetings with personnel and Subcontractors to ensure coordination of Work.

E. Coordinate completion and clean-up of Work of separate Sections in preparation for Substantial

Completion and for portions of Work designated for Owner's partial occupancy.

F. After Owner's occupancy of premises, coordinate access to Site for correction of defective

Work and Work not complying with Contract Documents, to minimize disruption of Owner's

activities.

1.3 PRECONSTRUCTION MEETING 

A. Engineer will schedule and preside over meeting after Notice of Award.
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B. Attendance Required: Engineer, Owner, Resident Project Representative, appropriate 

governmental agency representatives, major Subcontractors, and Contractor. 

C. Minimum Agenda: 

 

1. Submission of executed bonds and insurance certificates. 

2. Distribution of Contract Documents. 

3. Submission of list of products, schedule of values, and Progress Schedule. 

4. Designation of personnel representing parties in Contract, and Engineer. 

5. Communication procedures. 

6. Procedures and processing of requests for interpretations, field decisions, submittals, 

substitutions, Applications for Payments, proposal request, Change Orders, and Contract 

closeout procedures. 

7. Scheduling. 

8. Critical Work sequencing. 

D. Contractor: Record minutes and distribute copies to participants within two days after meeting, 

with two copies each to Engineer, Owner, and those affected by decisions made. 

1.4 PROGRESS MEETINGS 

A. Schedule and administer meetings throughout progress of the Work at maximum monthly 

intervals. 

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

meetings. 

C. Attendance Required: Job superintendent, major Subcontractors and suppliers, and Engineer, 

Owner, as appropriate to agenda topics for each meeting. 

D. Minimum Agenda: 

1. Review minutes of previous meetings. 

2. Review of Work progress. 

3. Field observations, problems, and decisions. 

4. Identification of problems impeding planned progress. 

5. Review of submittal schedule and status of submittals. 

6. Review of off-Site fabrication and delivery schedules. 

7. Maintenance of Progress Schedule. 

8. Corrective measures to regain projected schedules. 

9. Planned progress during succeeding work period. 

10. Coordination of projected progress. 

11. Maintenance of quality and work standards. 

12. Effect of proposed changes on Progress Schedule and coordination. 

13. Other business relating to Work. 

E. Contractor: Record minutes and distribute copies to participants within two days after meeting, 

with two copies each to Engineer, Owner, and those affected by decisions made. 
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1.5 PREINSTALLATION MEETINGS 

A. When required in individual Specification Sections, convene preinstallation meetings at Project 

Site before starting Work of specific Section. 

B. Require attendance of parties directly affecting, or affected by, Work of specific Section. 

C. Notify Engineer four days in advance of meeting date. 

D. Prepare agenda and preside over meeting: 

1. Review conditions of installation, preparation, and installation procedures. 

2. Review coordination with related Work. 

E. Contractor: Record minutes and distribute copies to participants within two days after meeting, 

with two copies each to Engineer, Owner, and those affected by decisions made. 

1.6 CLOSEOUT MEETING 

A. Schedule Project closeout meeting with sufficient time to prepare for requesting Substantial 

Completion. Preside over meeting and be responsible for minutes. 

B. Attendance Required:  Contractor, major Subcontractors, Engineer, Owner, and others 

appropriate to agenda. 

C. Notify Engineer four days in advance of meeting date. 

D. Minimum Agenda: 

1. Start-up of facilities and systems. 

2. Operations and maintenance manuals. 

3. Testing, adjusting, and balancing. 

4. System demonstration and observation. 

5. Operation and maintenance instructions for Owner's personnel. 

6. Contractor's inspection of Work. 

7. Contractor's preparation of an initial "punch list." 

8. Procedure to request Engineer inspection to determine date of Substantial Completion. 

9. Completion time for correcting deficiencies. 

10. Inspections by authorities having jurisdiction. 

11. Certificate of Occupancy and transfer of insurance responsibilities. 

12. Partial release of retainage. 

13. Final cleaning. 

14. Preparation for final inspection. 

15. Closeout Submittals: 

a. Project record documents. 

b. Operating and maintenance documents. 

c. Operating and maintenance materials. 

d. Affidavits. 
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16. Final Application for Payment. 

17. Contractor's demobilization of Site. 

18. Maintenance. 

E. Contractor: Record minutes and distribute copies to participants within two days after meeting, 

with two copies each to Engineer, Owner, and those affected by decisions made. 

PART 2 - PRODUCTS - Not Used 

PART 3 - EXECUTION 

3.1 ALTERATION PROCEDURES 

A. Designated areas of existing facilities will be occupied for normal operations during progress of 

construction. Cooperate with Owner in scheduling operations to minimize conflict and to permit 

continuous usage. 

1. Perform Work not to interfere with operations of occupied areas. 

2. Keep utility and service outages to a minimum and perform only after written approval of 

Owner. 

3. Clean Owner-occupied areas daily. Clean spillage, overspray, and heavy collection of 

dust in Owner-occupied areas immediately. 

B. Materials: As specified in product Sections; match existing products with new and salvaged 

products for patching and extending Work. 

C. Employ skilled and experienced installer to perform alteration and renovation Work. 

D. Cut, move, or remove items as necessary for access to alterations and renovation Work. Replace 

and restore at completion. Comply with Section 017000 - Execution and Closeout Requirements 

E. Remove unsuitable material not marked for salvage, including rotted wood, corroded metals, 

and deteriorated masonry and concrete. Replace materials as specified for finished Work. 

F. Remove debris and abandoned items from area and from concealed spaces. 

G. Prepare surface and remove surface finishes to permit installation of new Work and finishes. 

H. Close openings in exterior surfaces to protect existing Work from weather and extremes of 

temperature and humidity. 

I. Remove, cut, and patch Work to minimize damage and to permit restoring products and finishes 

to specified condition. 

J. Refinish existing visible surfaces to remain in renovated rooms and spaces, to specified 

condition for each material, with neat transition to adjacent finishes. 

K. Where new Work abuts or aligns with existing Work, provide smooth and even transition. Patch 

Work to match existing adjacent Work in texture and appearance. 
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L. When finished surfaces are cut so that smooth transition with new Work is not possible, 

terminate existing surface along straight line at natural line of division and submit 

recommendation to Engineer for review. 

M. Where change of plane of 1/4 inch or more occurs, submit recommendation for providing 

smooth transition to Engineer for review. 

N. Trim existing doors to clear new floor finish. Refinish trim to original condition. 

O. Patch or replace portions of existing surfaces that are damaged, lifted, discolored, or showing 

other imperfections. 

P. Finish surfaces as specified in individual product Sections. 

END OF SECTION 013000 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 Section Includes: 

A. Definitions.

B. Submittal procedures.

C. Construction progress schedules.

D. Proposed product list.

E. Product data.

F. Use of electronic CAD files of Project Drawings.

G. Shop Drawings.

H. Samples.

I. Other submittals.

J. Design data.

K. Test reports.

L. Certificates.

M. Manufacturer's instructions.

N. Manufacturer's field reports.

O. Erection Drawings.

P. Construction photographs.

Q. Contractor review.

R. Engineer review.

1.2 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require

Engineer's and Owner’s responsive action.

B. Informational Submittals: Written and graphic information and physical Samples that do not

require Engineer's and Owner’s responsive action. Submittals may be rejected for not

complying with requirements.

1.3 SUBMITTAL PROCEDURES 

A. Transmit each submittal with Engineer accepted form.

B. Sequentially number the transmittal forms. Mark revised submittals with original number and a

sequential alphabetic suffix.

C. Identify: Project, Contractor, Subcontractor and supplier, pertinent Drawing and detail number,

and Specification Section number appropriate to submittal.
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D. Apply Contractor's stamp, signed or initialed, certifying that review, approval, verification of 

products required, field dimensions, adjacent construction Work, and coordination of 

information is according to requirements of the Work and Contract Documents. 

E. Schedule submittals to expedite Project and deliver to Engineer at business address. Coordinate 

submission of related items. 

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

Contractor. 

G. Identify variations in Contract Documents and product or system limitations that may be 

detrimental to successful performance of completed Work. 

H. Allow space on submittals for Contractor and Engineer review stamps. 

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

J. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report 

inability to comply with requirements. 

K. Submittals not requested will not be recognized nor processed. 

L. Incomplete Submittals: Engineer will not review. Complete submittals for each item are 

required. Delays resulting from incomplete submittals are not the responsibility of Engineer. 

1.4 CONSTRUCTION PROGRESS SCHEDULES 

A. Provide construction scheduling in format acceptable to the Engineer. 

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

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

activity. Update schedules to depict current status of Work. 

D. Identify activities modified since previous submittal, major changes in Work, and other 

identifiable changes. 

E. Upon approval of a Change Order, include the change in the next schedule submittal. 

1.5 PRODUCT DATA 

A. Product Data: Action Submittal: Submit to Engineer for review for assessing conformance with 

information given and design concept expressed in Contract Documents. 

B. Submit electronic submittals via email as PDF electronic files. 

C. Mark each copy to identify applicable products, models, options, and other data. Supplement 

manufacturers' standard data to provide information specific to this Project. 
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D. Indicate product utility and electrical characteristics, utility connection requirements, and 

location of utility outlets for service for functional equipment and appliances. 

E. After review, produce copies and distribute according to "Submittal Procedures" Article and for 

record documents described in Section 017000 - Execution and Closeout Requirements. 

1.6 ELECTRONIC CAD FILES OF PROJECT DRAWINGS 

A. Electronic CAD Files of Project Drawings: May only be used to expedite production of Shop 

Drawings for the Project. Use for other Projects or purposes is not allowed. 

B. Electronic CAD Files of Project Drawings: Distributed only under the following conditions: 

1. Use of files is solely at receiver's risk. Engineer does not warrant accuracy of files. 

Receiving files in electronic form does not relieve receiver of responsibilities for 

measurements, dimensions, and quantities set forth in Contract Documents. In the event 

of ambiguity, discrepancy, or conflict between information on electronic media and that 

in Contract Documents, notify Engineer of discrepancy and use information in hard-copy 

Drawings and Specifications. 

2. CAD files do not necessarily represent the latest Contract Documents, existing 

conditions, and as-built conditions. Receiver is responsible for determining and 

complying with these conditions and for incorporating addenda and modifications. 

3. User is responsible for removing information not normally provided on Shop Drawings 

and removing references to Contract Documents. Shop Drawings submitted with 

information associated with other trades or with references to Contract Documents will 

not be reviewed and will be immediately returned. 

4. Receiver shall not hold Engineer responsible for data or file clean-up required to make 

files usable, nor for error or malfunction in translation, interpretation, or use of this 

electronic information. 

5. Receiver shall understand that even though Engineer has computer virus scanning 

software to detect presence of computer viruses, there is no guarantee that computer 

viruses are not present in files or in electronic media. 

6. Receiver shall not hold Engineer responsible for such viruses or their consequences, and 

shall hold Engineer harmless against costs, losses, or damage caused by presence of 

computer virus in files or media. 

C. Costs: $20 per file, plus administrative fee of $200 per request paid in advance by certified 

check or money order payable to Engineer. 

1.7 SHOP DRAWINGS 

A. Shop Drawings: Action Submittal: Submit to Engineer for assessing conformance with 

information given and design concept expressed in Contract Documents. 

B. Indicate special utility and electrical characteristics, utility connection requirements, and 

location of utility outlets for service for functional equipment and appliances. 

C. When required by individual Specification Sections, provide Shop Drawings signed and sealed 

by a professional Engineer responsible for designing components shown on Shop Drawings. 
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1. Include signed and sealed calculations to support design. 

2. Submit Shop Drawings and calculations in form suitable for submission to and approval 

by authorities having jurisdiction. 

3. Make revisions and provide additional information when required by authorities having 

jurisdiction. 

D. Submit electronic submittals via email as PDF electronic files. 

E. After review, produce copies and distribute according to "Submittal Procedures" Article and for 

record documents described in Section 017000 - Execution and Closeout Requirements. 

1.8 TEST REPORTS 

A. Informational Submittal: Submit reports for Engineer's knowledge as Contract administrator or 

for Owner. 

B. Submit test reports for information for assessing conformance with information given and 

design concept expressed in Contract Documents. 

1.9 CERTIFICATES 

A. Informational Submittal: Submit certification by manufacturer, installation/application 

Subcontractor, or Contractor to Engineer, in quantities specified for Product Data. 

B. Indicate material or product conforms to or exceeds specified requirements. Submit supporting 

reference data, affidavits, and certifications as appropriate. 

C. Certificates may be recent or previous test results on material or product but must be acceptable 

to Engineer. 

1.10 MANUFACTURER'S INSTRUCTIONS 

A. Informational Submittal: Submit manufacturer's installation instructions for Engineer's 

knowledge as Contract administrator or for Owner. 

B. Submit printed instructions for delivery, storage, assembly, installation, startup, adjusting, and 

finishing, to Engineer in quantities specified for Product Data. 

C. Indicate special procedures, perimeter conditions requiring special attention, and special 

environmental criteria required for application or installation. 

1.11 MANUFACTURER'S FIELD REPORTS 

A. Informational Submittal: Submit reports for Engineer's knowledge as Contract administrator or 

for Owner. 

B. Submit report within 5 days of observation to Engineer for information. 
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C. Submit reports for information for assessing conformance with information given and design 

concept expressed in Contract Documents. 

1.12 ERECTION DRAWINGS 

A. Informational Submittal: Submit Drawings for Engineer's knowledge as Contract administrator 

or for Owner. 

B. Submit Drawings for information assessing conformance with information given and design 

concept expressed in Contract Documents. 

C. Data indicating inappropriate or unacceptable Work may be subject to action by Engineer or 

Owner. 

1.13 CONSTRUCTION PHOTOGRAPHS 

A. Provide photographs of construction throughout progress of Work produced by photographer 

acceptable to Engineer. 

B. Provide photographs as evidence of existing Project conditions for pipes, structures, or other 

items needing remediation.  

C. Provide photographs as evidence of any repairs to pipes, structures, or other items, prior to 

placement of pavement or other cover.  

D. Provide digital images unaltered by photo editing software. 

E. Identify each image with project identification, location and orientation of view, and date and 

time of view. 

F. Submit photographs with each application for payment. 

G. Deliver a complete set of digital image electronic files to Owner with Project record documents. 

1.14 CONTRACTOR REVIEW 

A. Review for compliance with Contract Documents and approve submittals before transmitting to 

Engineer. 

B. Contractor: Responsible for: 

1. Determination and verification of materials including manufacturer's catalog numbers. 

2. Determination and verification of field measurements and field construction criteria. 

3. Checking and coordinating information in submittal with requirements of Work and of 

Contract Documents. 

4. Determination of accuracy and completeness of dimensions and quantities. 

5. Confirmation and coordination of dimensions and field conditions at Site. 

6. Construction means, techniques, sequences, and procedures. 

7. Safety precautions. 
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8. Coordination and performance of Work of all trades. 

C. Stamp, sign or initial, and date each submittal to certify compliance with requirements of 

Contract Documents. 

D. Do not fabricate products or begin Work for which submittals are required until approved 

submittals have been received from Engineer. 

1.15 ENGINEER REVIEW 

A. Do not make "mass submittals" to Engineer. "Mass submittals" are defined as six or more 

submittals or items in one day or 15 or more submittals or items in one week. If "mass 

submittals" are received, Engineer's review time stated above will be extended as necessary to 

perform proper review. Engineer will review "mass submittals" based on priority determined by 

Engineer after consultation with Owner and Contractor. 

B. Informational submittals and other similar data are for Engineer's information, do not require 

Engineer's responsive action, and will not be reviewed or returned with comment. 

C. Submittals made by Contractor that are not required by Contract Documents may be returned 

without action. 

D. Submittal approval does not authorize changes to Contract requirements unless accompanied by 

Change Order or Work Change Directive. 

E. Owner may withhold monies due to Contractor to cover additional costs beyond the second 

submittal review. 

PART 2 - PRODUCTS - Not Used 

PART 3 - EXECUTION - Not Used 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 Section Includes:  

 

A. Quality control. 

B. Tolerances. 

C. References. 

D. Labeling. 

E. Mockup requirements. 

F. Testing and inspection services. 

G. Manufacturers' field services. 

1.2 QUALITY CONTROL 

A. Monitor quality control over suppliers, manufacturers, products, services, Site conditions, and 

workmanship, to produce Work of specified quality. 

B. Comply with specified standards as the minimum quality for the Work except where more 

stringent tolerances, codes, or specified requirements indicate higher standards or more precise 

workmanship. 

C. Perform Work using persons qualified to produce required and specified quality. 

D. Products, materials, and equipment may be subject to inspection by Architect/Engineer and 

Owner at place of manufacture or fabrication. Such inspections shall not relieve Contractor of 

complying with requirements of Contract Documents. 

E. Supervise performance of Work in such manner and by such means to ensure that Work, 

whether completed or in progress, will not be subjected to harmful, dangerous, damaging, or 

otherwise deleterious exposure during construction period. 

1.3 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work. 

Do not permit tolerances to accumulate. 

B. Comply with manufacturers' recommended tolerances and tolerance requirements in reference 

standards. When such tolerances conflict with Contract Documents, request clarification from 

Architect/Engineer before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 
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1.4 REFERENCES 

A. For products or workmanship specified by association, trade, or other consensus standards, 

comply with requirements of standard except when more rigid requirements are specified or are 

required by applicable codes. 

B. Conform to reference standard by date of issue current as of date of Contract Documents except 

where specific date is established by code. 

C. Obtain copies of standards and maintain on Site when required by product Specification 

Sections. 

D. When requirements of indicated reference standards conflict with Contract Documents, request 

clarification from Architect/Engineer before proceeding. 

E. Neither contractual relationships, duties, or responsibilities of parties in Contract nor those of 

Architect/Engineer shall be altered from Contract Documents by mention or inference in 

reference documents. 

1.5 LABELING 

A. Attach label from agency approved by authorities having jurisdiction for products, assemblies, 

and systems required to be labeled by applicable code. 

B. Label Information: Include manufacturer's or fabricator's identification, approved agency 

identification, and the following information, as applicable, on each label: 

1. Model number. 

2. Serial number. 

3. Performance characteristics. 

C. Manufacturer's Nameplates, Trademarks, Logos, and Other Identifying Marks on Products: Not 

allowed on surfaces exposed to view in public areas, interior or exterior. 

1.6 MOCK-UP REQUIREMENTS 

A. Tests will be performed under provisions identified in this Section and identified in individual 

product Specification Sections. 

B. Assemble and erect specified or indicated items with specified or indicated attachment and 

anchorage devices, flashings, seals, and finishes. 

C. Accepted mockups shall be comparison standard for remaining Work. 

D. Where mockup has been accepted by Architect/Engineer and is specified in product 

Specification Sections to be removed, remove mockup and clear area when directed to do so by 

Architect/Engineer. 
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1.7 TESTING AND INSPECTION SERVICES 

A. Employ and pay for services of an independent testing agency or laboratory acceptable to 

Owner to perform specified testing. 

1. Before starting Work, submit testing laboratory name, address, and telephone number, 

and names of full-time specialist and responsible officer. 

2. Submit copy of report of laboratory facilities' inspection made by Materials Reference 

Laboratory of National Bureau of Standards during most recent inspection, with 

memorandum of remedies of deficiencies reported by inspection. 

B. Independent firm will perform tests, inspections, and other services specified in individual 

Specification Sections and as required by Architect/Engineer, Owner, or authorities having 

jurisdiction. 

1. Laboratory: Authorized to operate in State of Maryland. 

2. Laboratory Staff: Maintain full-time specialist on staff to review services. 

3. Testing Equipment: Calibrated at reasonable intervals with devices of an accuracy 

traceable to National Bureau of Standards or accepted values of natural physical 

constants. 

C. Testing, inspections, and source quality control may occur on or off Project Site. Perform off-

Site testing as required by Architect/Engineer or Owner. 

D. Reports shall be submitted by independent firm to Architect/Engineer, Contractor, and 

authorities having jurisdiction, in duplicate, indicating observations and results of tests and 

compliance or noncompliance with Contract Documents. 

1. Submit final report indicating correction of Work previously reported as noncompliant. 

E. Cooperate with independent firm; furnish samples of materials, design mix, equipment, tools, 

storage, safe access, and assistance by incidental labor as requested. 

1. Notify Architect/Engineer and independent firm 72 hours before expected time for 

operations requiring services. 

2. Make arrangements with independent firm and pay for additional Samples and tests 

required for Contractor's use. 

F. Employment of testing agency or laboratory shall not relieve Contractor of obligation to 

perform Work according to requirements of Contract Documents. 

G. Retesting or re-inspection required because of nonconformance with specified or indicated 

requirements shall be performed by same independent firm on instructions from 

Architect/Engineer. Payment for retesting or re-inspection will be charged to Contractor by 

deducting testing charges from Contract Sum/Price. 

H. Agency Responsibilities: 

1. Test Samples of mixes submitted by Contractor. 

2. Provide qualified personnel at Site. Cooperate with Architect/Engineer and Contractor in 

performance of services. 
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3. Perform indicated sampling and testing of products according to specified standards. 

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

5. Promptly notify Architect/Engineer and Contractor of observed irregularities or 

nonconformance of Work or products. 

6. Perform additional tests required by Architect/Engineer. 

7. Attend preconstruction meetings and progress meetings. 

I. Agency Reports: After each test, promptly submit two paper copies or an electronic portable 

document format (PDF) file by email of report to Architect/Engineer, Contractor, and 

authorities having jurisdiction as instructed by that party. When requested by 

Architect/Engineer, provide interpretation of test results. Include the following: 

1. Date issued. 

2. Project title and number. 

3. Name of inspector. 

4. Date and time of sampling or inspection. 

5. Identification of product and Specification Section. 

6. Location in Project. 

7. Type of inspection or test. 

8. Date of test. 

9. Results of tests. 

10. Conformance with Contract Documents. 

J. Limits on Testing Authority: 

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

Contract Documents. 

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

3. Agency or laboratory may not assume duties of Contractor. 

4. Agency or laboratory has no authority to stop the Work. 

1.8 MANUFACTURER'S FIELD SERVICES 

A. When specified in individual Specification Sections, require material or product suppliers or 

manufacturers to provide qualified staff personnel to observe Site conditions; conditions of 

surfaces and installation; quality of workmanship; startup of equipment; testing, adjusting, and 

balancing of equipment; commissioning; and training as applicable. 

B. Submit qualifications of observer to Architect/Engineer 30 days in advance of required 

observations. Observer is subject to approval of Owner or his representative. 

C. Report observations and Site decisions or instructions given to applicators or installers that are 

supplemental or contrary to manufacturer's written instructions. 

D. Refer to Section 013300 - Submittal Procedures, "Manufacturer's Field Reports" Article. 
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PART 2 - PRODUCTS - Not Used 

PART 3 - EXECUTION - Not Used 

END OF SECTION 014000 
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SECTION 015713 - TEMPORARY EROSION AND SEDIMENT CONTROL 

 

PART  1  GENERAL 

 

1.1    SUMMARY 

A.  Section Includes:  

1.  Prevention of erosion due to construction activities. 

2.  Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary 

sewers due to construction activities. 

3.  Restoration of areas eroded due to insufficient preventive measures. 

4.  Compensation of Owner for fines levied by authorities having jurisdiction due to non-

compliance by Contractor. 

1.2   RELATED REQUIREMENTS 

A.  Section 013000 – Administration Requirements.  

B.  Section 017000 – Execution and Closeout Requirements 

C.  Section 0 7419 – Construction Waste Management and Disposal 

1.3    REFERENCE STANDARDS 

A.  Maryland Department of the Environment: 

1.  Standards and Specifications for Soil Erosion and Sediment Control 

1.4   SUBMITTALS 

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

B.  Inspection Reports: Submit report of each inspection; identify each preventive measure, 

indicate condition, and specify maintenance or repair required and accomplished. 

1.5   QUALITY ASSURANCE 

A.  Perform Work in accordance with the Maryland Department of the Environmental and Kent 

County Soil Conservation District standards. 

1.6   PERFORMANCE REQUIREMENTS 

A.  Do not begin clearing, grading, or other work involving disturbance of ground surface cover 

until applicable permits have been obtained; furnish all documentation required to obtain 

applicable permits. 

B.  Erosion On-Site:  Minimize wind, water, and vehicular erosion of soil on project site due to 

construction activities for this project. 

1.  Control movement of sediment and soil from temporary stockpiles of soil. 

2.  Prevent development of ruts due to equipment and vehicular traffic. 

3.  If erosion occurs due to non-compliance with these requirements, restore eroded areas 
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at no cost to Owner. 

C.  Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused 

by water leaving the project site due to construction activities for this project. 

 

1.  Prevent windblown soil from leaving the project site. 

2.  Prevent tracking of mud onto public roads outside site. 

3.  Prevent mud and sediment from flowing onto sidewalks and pavements. 

4.  If erosion occurs due to non-compliance with these requirements, restore eroded areas 

at no cost to Owner. 

D.  Sedimentation of Waterways On-Site:  Prevent sedimentation of waterways on the project site, 

including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary 

sewers. 

 

1.  If sedimentation occurs, install or correct preventive measures immediately at no cost 

to Owner; remove deposited sediments; comply with requirements of authorities having 

jurisdiction. 

2.  If sediment basins are used as temporary preventive measures, pump dry and remove 

deposited sediment after each storm. 

E.  Sedimentation of Waterways Off Site:  Prevent sedimentation of waterways off the project 

site, including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary 

sewers. 

 

1.  If sedimentation occurs, install or correct preventive measures immediately at no cost 

to Owner; remove deposited sediments; comply with requirements of authorities having 

jurisdiction. 

F.  Open Water:  Prevent standing water that could become stagnant. 

G.  Maintenance:  Maintain temporary preventive measures until permanent measures have been 

established. 

1.7       PERMITS, CODES AND REGULATIONS 

A.  Comply with all applicable permits and codes and regulations of authorities having 

jurisdiction. 

B.  Contractor shall compensate the Owner for any fines or penalties levied by authorities having 

jurisdiction due to non-compliance by Contractor. 

 

PART  2  PRODUCTS 

2.1   MATERIALS 

A.  Furnish materials necessary to minimize the potential for accelerated erosion and 

sedimentation as specified in the Contract Documents. Materials shall meet or exceed the 

requirements of the Maryland Standards and Specifications for Soil Erosion and Sediment 
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Control. 

 

PART  3  EXECUTION 

3.1 PREPARATION 

A.  Examine site and identify existing features that contribute to erosion resistance; maintain such 

existing features to greatest extent possible. 

 

B.  Schedule work so that soil surfaces are left exposed for the minimum amount of time. 

3.2   PREVENTIVE MEASURES 

A.  Plan and execute work by methods to control surface drainage from cuts and fills from borrow 

and waste disposal areas.  Prevent erosion and sedimentation. 

B.  Provide erosion and sedimentation control measures to prevent soil erosion and discharge of 

soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to 

requirements of authorities having jurisdiction. 

C.  Minimize surface area of bare soil exposed at one time. Periodically inspect earthwork to 

detect evidence of erosion and sedimentation. Promptly apply corrective measures. 

D.  Maintain stockpiles of wood chips, silt fence, straw bales, crushed stone, and/or other 

materials to be used to prevent damage to adjacent properties and/or sensitive environmental 

resources should unforeseen circumstances posing the potential for accelerated erosion and/or 

sediment pollution develop during construction.  

E.  Should any measures prove incapable of adequately removing sediment from on-site flows 

prior to discharge or of stabilizing the surfaces involved; immediately implement additional 

measures to eliminate all such problems. 

3.3   INSTALLATION 

A.  Install in accordance with the Maryland Standards and Specifications for Soil Erosion and 

Sediment Control. 

3.4    MAINTENANCE 

A.  Inspect, repair, and maintain erosion and sedimentation control measures during construction, 

in accordance with the Contract Documents and the requirements of the Maryland Department 

of the Environmental, until permanent stabilization has been established.  

B.  Inspect preventive measures weekly, within 24 hours after the end of any storm that produces 

0.5 inches or more rainfall at the project site, and daily during prolonged rainfall. 

C.  Repair deficiencies immediately. 

D.  Correct all areas eroded due to insufficient preventive measures at no additional expense to 

Owner. Bring grades to proper elevation. Replant or replace any grass, shrubs, trees, or other 

vegetation disturbed during construction. 
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3.5    CLEAN UP 

A.  Clean out sediment control structures and remove or place sediment as directed. 

B.  Remove temporary measures after permanent stabilization has been achieved, unless 

permitted to remain by Engineer. 

C.  Where removal of temporary measures would leave exposed soil, shape surface to an 

acceptable grade and finish to match adjacent ground surfaces. 

D.  Once the site is stabilized, remove temporary erosion and sedimentation control measures, and 

restore and stabilize areas disturbed during removal in accordance with the Contract 

Documents and the requirements of the Maryland Department of the Environment. 

 

END OF SECTION 015713 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 

1. Products. 

2. Product delivery requirements. 

3. Product storage and handling requirements. 

4. Product options. 

5. Equipment electrical characteristics and components. 

1.2 PRODUCTS 

A. At minimum, comply with specified requirements and reference standards. 

B. Specified products define standard of quality, type, function, dimension, appearance, and 

performance required. 

C. Furnish products of qualified manufacturers that are suitable for intended use. Furnish products 

of each type by single manufacturer unless specified otherwise. Confirm that manufacturer's 

production capacity can provide sufficient product, on time, to meet Project requirements. 

D. Domestic Products: Except where specified otherwise, domestic products are required and 

interpreted to mean products mined, manufactured, fabricated, or produced in United States or 

its territories. 

E. Do not use materials and equipment removed from existing premises except as specifically 

permitted by Contract Documents. 

F. Furnish interchangeable components from same manufacturer for components being replaced. 

1.3 PRODUCT DELIVERY REQUIREMENTS 

A. Comply with delivery requirements in Section 017419 - Construction Waste Management and 

Disposal. 

B. Transport and handle products according to manufacturer's instructions. 

C. Promptly inspect shipments to ensure products comply with requirements, quantities are correct, 

and products are undamaged. 

D. Provide equipment and personnel to handle products; use methods to prevent soiling, 

disfigurement, or damage. 
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1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS 

A. Store and protect products according to manufacturer's instructions. 

B. Store products with seals and labels intact and legible. 

C. Store sensitive products in weathertight, climate-controlled enclosures in an environment 

suitable to product. 

D. For exterior storage of fabricated products, place products on sloped supports aboveground. 

E. Provide off-Site storage and protection when Site does not permit on-Site storage or protection. 

F. Cover products subject to deterioration with impervious sheet covering. Provide ventilation to 

prevent condensation and degradation of products. 

G. Store loose granular materials on solid flat surfaces in well-drained area. Prevent mixing with 

foreign matter. 

H. Provide equipment and personnel to store products; use methods to prevent soiling, 

disfigurement, or damage. 

I. Arrange storage of products to permit access for inspection. Periodically inspect to verify 

products are undamaged and are maintained in acceptable condition. 

1.5 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only: Products complying with 

specified reference standards or description. 

B. Products Specified by Naming One or More Manufacturers: Products of one of manufacturers 

named and complying with Specifications; no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with Provision for Substitutions: 

Submit Request for Substitution for any manufacturer not named, according to Section 012500 - 

Substitution Procedures. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT ELECTRICAL CHARACTERISTICS AND COMPONENTS 

A. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor quantities, sizes, 

and materials indicated. Include lugs for terminal box. 

B. Cord and Plug: Furnish minimum 6-foot long cord and plug including grounding connector for 

connection to electric wiring system. Cord of longer length may be specified in individual 

Specification Sections. 
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PART 3 - EXECUTION - Not Used 

END OF SECTION 016000 
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SECTION 017000 - EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  

 

1. Examination. 

2. Preparation. 

3. Field engineering. 

4. Execution. 

5. Cutting and patching. 

6. Protecting installed construction. 

7. Starting of systems. 

8. Demonstration and instruction. 

9. Testing, adjusting, and balancing. 

10. Closeout procedures. 

11. Project record documents. 

12. Operation and maintenance data. 

13. Manual for equipment and systems. 

14. Spare parts and maintenance products. 

15. Product warranties and product bonds. 

16. Final cleaning. 

 

1.2 EXAMINATION 

A. Verify that existing Site conditions and substrate surfaces are acceptable for subsequent Work. 

Beginning new Work means acceptance of existing conditions. 

B. Verify that existing substrate is capable of structural support or attachment of new Work being 

applied or attached. 

C. Examine and verify specific conditions described in individual Specification Sections. 

D. Verify that utility services are available with correct characteristics and in correct locations. 

1.3 PREPARATION 

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

manufacturer's instructions. 

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



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES         9/2/2022 

KENT COUNTY MARYLAND 

EXECUTION AND CLOSEOUT REQUIREMENTS 017000 - 2 

C. Apply manufacturer-required or -recommended substrate primer, sealer, or conditioner prior to 

applying new material or substance in contact or bond. 

1.4 FIELD ENGINEERING 

A. Employ land surveyor registered in State of Maryland and acceptable to Engineer. 

B. Verify setbacks and easements; confirm Drawing dimensions and elevations. 

C. Establish elevations, lines, and levels using recognized engineering survey practices. 

D. Maintain complete and accurate log of control and survey Work as Work progresses. 

E. On completion of foundation walls and major Site improvements, prepare certified survey 

illustrating dimensions, locations, angles, and elevations of construction and Site Work. 

F. Promptly report to Engineer loss or destruction of reference point or relocation required because 

of changes in grades or other reasons. 

G. Final Property Survey: Prior to Substantial Completion, prepare final property survey 

illustrating locations, dimensions, angles, and elevations of buildings and Site Work that have 

resulted from construction indicating their relationship to permanent bench marks and property 

lines. 

1. Show significant features (real property) for Project. 

2. Include certification on survey, signed by surveyor, that principal metes, bounds, lines, 

levels, and elevations of Project are accurately shown. 

1.5 EXECUTION 

A. Comply with manufacturer's installation instructions, performing each step in sequence. 

Maintain one set of manufacturer's installation instructions at Project Site during installation and 

until completion of construction. 

B. When manufacturer's installation instructions conflict with Contract Documents, request 

clarification from Engineer before proceeding. 

C. Verify that field measurements are as indicated on approved Shop Drawings or as instructed by 

manufacturer. 

D. Secure products in place with positive anchorage devices designed and sized to withstand 

stresses, vibration, physical distortion, or disfigurement. 

1. Secure Work true to line and level and within specified tolerances, or if not specified, 

industry-recognized tolerances. 

2. Physically separate products in place and provide electrical insulation or protective 

coatings to prevent galvanic action or corrosion between dissimilar metals. 

3. Exposed Joints: Provide uniform joint width and arrange to obtain best visual effect. 

Refer questionable visual effect choices to Engineer for final decision. 
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E. Allow for expansion of materials and building movement. 

F. Climatic Conditions and Project Status: Install each unit of Work under conditions to ensure 

best possible results in coordination with entire Project. 

1. Isolate each unit of Work from incompatible Work as necessary to prevent deterioration. 

2. Coordinate enclosure of Work with required inspections and tests to minimize necessity 

of uncovering Work for those purposes. 

G. Mounting Heights: Where not indicated, mount individual units of Work at industry-recognized 

standard mounting heights for particular application indicated. 

1. Refer questionable mounting height choices to Engineer for final decision. 

2. Elements Identified as Handicap Accessible: Comply with applicable codes and 

regulations. 

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

I. Clean and perform maintenance on installed Work as frequently as necessary through remainder 

of construction period. Lubricate operable components as recommended by manufacturer. 

1.6 CUTTING AND PATCHING 

A. Employ skilled and experienced Installers to perform cutting and patching. 

B. Submit written request in advance of cutting or altering elements affecting the following: 

1. Structural integrity of element. 

2. Integrity of weather-exposed or moisture-resistant elements. 

3. Efficiency, maintenance, or safety of element. 

4. Visual qualities of sight-exposed elements. 

5. Work of Owner or separate Contractor. 

C. Execute cutting, fitting, patching, excavation, and fill to complete Work and to accomplish the 

following: 

1. Fit the several parts together, to integrate with other Work. 

2. Uncover Work to install or correct ill-timed Work. 

3. Remove and replace defective and nonconforming Work. 

4. Remove samples of installed Work for testing. 

5. Provide openings in elements of Work for penetrations of mechanical and electrical 

Work. 

D. Execute Work by methods to avoid damage to other Work and to provide proper surfaces to 

receive patching and finishing. 

E. Cut masonry and concrete materials using masonry saw or core drill. 

F. Restore Work with new products according to requirements of Contract Documents. 

G. Fit Work tight to pipes, sleeves, ducts, conduits, and other penetrations through surfaces. 
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H. Maintain integrity of wall, ceiling, or floor construction; completely seal voids. 

I. At penetrations of fire-rated walls, partitions, ceiling, or floor construction, completely seal 

voids with fire-rated material to full thickness of penetrated element. 

J. Refinish surfaces to match adjacent finishes. For continuous surfaces, refinish to nearest 

intersection; for assembly, refinish entire unit. 

K. Identify the hazardous substances or conditions exposed during the Work to Engineer for 

decision or remedy. 

1.7 PROTECTING INSTALLED CONSTRUCTION 

A. Protect installed Work and provide special protection where specified in individual 

Specification Sections. 

B. Provide temporary and removable protection for installed products. Control activity in 

immediate Work area to prevent damage. 

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

D. Use durable sheet materials to protect finished floors, stairs, and other surfaces from traffic, dirt, 

wear, damage, or movement of heavy objects. 

E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is 

necessary, obtain recommendations for protection from waterproofing or roofing material 

manufacturer. 

F. Prohibit traffic from landscaped areas. 

1.8 STARTING OF SYSTEMS 

A. Coordinate schedule for startup of various equipment and systems. 

B. Notify Engineer and Owner 14 days prior to startup of each item. 

C. Verify that each piece of equipment or system has been checked for proper lubrication, drive 

rotation, belt tension, control sequence, and for conditions that may cause damage. 

D. Verify that tests, meter readings, and electrical characteristics agree with those required by 

equipment or system manufacturer. 

E. Verify that wiring and support components for equipment are complete and tested. 

F. Execute startup under supervision of manufacturer's representative or Contractors' personnel 

according to manufacturer's instructions. 

G. When specified in individual Specification Sections, require manufacturer to provide authorized 

representative who will be present at Site to inspect, check, and approve equipment or system 

installation prior to startup and will supervise placing equipment or system in operation. 
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H. Submit a written report in accordance with Section 013300 - Submittal Procedures stating that 

equipment or system has been properly installed and is functioning correctly. 

1.9 DEMONSTRATION AND INSTRUCTION 

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to 

date of final inspection. 

B. Demonstrate Project equipment and instruct in classroom environment located at location of 

Owner’s discretion and instructed by authorized manufacturer's representative who is 

knowledgeable about the Project. 

C. Video Recordings: Provide high-quality color video recordings of demonstration and 

instructional sessions. Engage commercial videographer to record sessions. Include classroom 

instructions, demonstrations, board diagrams, and other visual aids. Include menu navigation. 

D. For equipment or systems requiring seasonal operation, perform demonstration for other season 

within six months. 

E. Use operation and maintenance manuals as basis for instruction. Review contents of manual 

with Owner's personnel in detail to explain all aspects of operation and maintenance. 

F. Demonstrate startup, operation, control, adjustment, troubleshooting, servicing, maintenance, 

and shutdown of each item of equipment at agreed time, at equipment location. 

G. Prepare and insert additional data in operations and maintenance manuals when need for 

additional data becomes apparent during instruction. 

H. Allot the required instruction time for each item of equipment and system as specified in 

individual Specification Sections. 

I. Provide training sessions that follow the outline in the table of contents of the operation and 

maintenance manual and illustrate whenever possible the use of the manuals for reference.  

J. Ensure training includes:  

 

1. Use of the printed installation, operation and maintenance instruction material included in 

the O&M manuals.  

2. A review of the written O&M instructions emphasizing safe and proper operating 

requirements, preventative maintenance, special tools needed and spare parts inventory 

suggestions. Include startup, operation in each possible mode, shut-down, and emergency 

procedures. 

3. Discussion of relevant health and safety issues and concerns.  

4. Discussion of warranties and guarantees.  

5. Common troubleshooting problems and solutions.  

6. Explanatory information included in the O&M manuals and the location of each plan and 

manual in the facility.  

7. Discussion of peculiarities of equipment installation and operation. 
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1.10 TESTING, ADJUSTING, AND BALANCING 

A. Contractor shall employ and pay for services of independent firm to perform testing, adjusting, 

and balancing. 

B. Independent firm will perform services as specified in the Contract Documents. 

C. Reports will be submitted by independent firm to Engineer indicating observations, test results, 

and compliance or noncompliance with requirements of Contract Documents. 

1.11 CLOSEOUT PROCEDURES 

A. Prerequisites to Substantial Completion: Complete following items before requesting 

Certification of Substantial Completion, either for entire Work or for portions of Work: 

1. Submit maintenance manuals, Project record documents, digital images of construction 

photographs and other similar final record data in compliance with this Section. 

2. Complete facility startup, testing, adjusting, balancing of systems and equipment, 

demonstrations, and instructions to Owner's operating and maintenance personnel as 

specified in compliance with this Section. 

3. Conduct inspection to establish basis for request that Work is substantially complete. 

Create comprehensive list (initial punch list) indicating items to be completed or 

corrected, value of incomplete or nonconforming Work, reason for being incomplete, and 

date of anticipated completion for each item. Include copy of list with request for 

Certificate of Substantial Completion. 

4. Obtain and submit releases enabling Owner's full, unrestricted use of Project and access 

to services and utilities. Include certificate of occupancy, operating certificates, and 

similar releases from authorities having jurisdiction and utility companies. 

5. Deliver tools, spare parts, extra stocks of material, and similar physical items to Owner. 

6. Make final change-over of locks and transmit keys directly to Owner. Advise Owner's 

personnel of change-over in security provisions. 

7. Discontinue or change over and remove temporary facilities and services from Project 

Site, along with construction tools, mockups, and similar elements. 

8. Perform final cleaning according to this Section. 

B. Substantial Completion Inspection: 

1. When Contractor considers Work to be substantially complete, submit to Engineer: 

a. Written certificate that Work, or designated portion, is substantially complete. 

b. List of items to be completed or corrected (initial punch list). 

2. Within seven days after receipt of request for Substantial Completion, Engineer will 

make inspection to determine whether Work or designated portion is substantially 

complete. 

 

3. Should Engineer determine that Work is not substantially complete:  

a. Engineer will promptly notify Contractor in writing, stating reasons for its opinion. 
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b. Contractor shall remedy deficiencies in Work and send second written request for 

Substantial Completion to Engineer. 

c. Engineer will reinspect Work. 

d. Redo and Inspection of Deficient Work: Repeated until Work passes Engineer's 

inspection. 

4. When Engineer finds that Work is substantially complete, Engineer will: 

a. Prepare Certificate of Substantial Completion on, accompanied by Contractor's list 

of items to be completed or corrected as verified and amended by Engineer and 

Owner (final punch list). 

b. Submit Certificate to Owner and Contractor for their written acceptance of 

responsibilities assigned to them in Certificate. 

5. After Work is substantially complete, Contractor shall: 

a. Allow Owner occupancy of Project under provisions stated in Certificate of 

Substantial Completion. 

b. Complete Work listed for completion or correction within time period stipulated. 

6. Owner will occupy all of the Work as detailed in Section 011000 - Summary. 

C. Prerequisites for Final Completion: Complete following items before requesting final 

acceptance and final payment. 

1. When Contractor considers Work to be complete, submit written certification that: 

a. Contract Documents have been reviewed. 

b. Work has been examined for compliance with Contract Documents. 

c. Work has been completed according to Contract Documents. 

d. Work is completed and ready for final inspection. 

2. Submittals: Submit following: 

a. Final punch list indicating all items have been completed or corrected. 

b. Final payment request with final releases and supporting documentation not 

previously submitted and accepted. Include certificates of insurance for products 

and completed operations where required. 

c. Specified warranties, workmanship/maintenance bonds, maintenance agreements, 

and other similar documents. 

d. Accounting statement for final changes to Contract Sum. 

e. Contractor's affidavit of payment of debts and claims. 

f. Contractor affidavit of release of liens. 

g. Consent of surety to final payment. 

3. Perform final cleaning for Contractor-soiled areas according to this Section. 

D. Final Completion Inspection: 

1. Within 14 days after receipt of request for final inspection, Engineer will make inspection 

to determine whether Work or designated portion is complete. 
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2. Should Engineer consider Work to be incomplete or defective:  

a. Engineer will promptly notify Contractor in writing, listing incomplete or defective 

Work. 

b. Contractor shall remedy stated deficiencies and send second written request to 

Engineer that Work is complete. 

c. Engineer will reinspect Work. 

d. Redo and Inspection of Deficient Work: Repeated until Work passes Engineer's 

inspection. 

1.12 PROJECT RECORD DOCUMENTS 

A. Maintain on Site one set of the following record documents; record actual revisions to the 

Work: 

1. Drawings. 

2. Specifications. 

3. Addenda. 

4. Change Orders and other modifications to the Contract. 

5. Reviewed Shop Drawings, product data, and Samples. 

6. Manufacturer's instruction for assembly, installation, and adjusting. 

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

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

D. Record information concurrent with construction progress, not less than weekly. 

E. Specifications: Legibly mark and record, at each product Section, description of actual products 

installed, including the following: 

1. Manufacturer's name and product model and number. 

2. Product substitutions or alternates used. 

3. Changes made by Addenda, bulletin, Change Order, and modifications. 

F. Record Drawings and Shop Drawings: Legibly mark each item to record actual construction as 

follows: 

1. Include Contract modifications such as Addenda, supplementary instructions, change 

directives, field orders, minor changes in the Work, and change orders. 

2. Include locations of concealed elements of the Work. 

3. Identify depth of buried utility lines and provide dimensions showing distances from 

permanent facility components that are parallel to utilities. 

4. Dimension ends, corners, and junctions of buried utilities to permanent facility 

components using triangulation. 

5. Identify and locate existing buried or concealed items encountered during Project. 

6. Measured depths of foundations in relation to finish lower floor datum. 

7. Measured horizontal and vertical locations of underground utilities and appurtenances, 

referenced to permanent surface improvements. 
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8. Measured locations of internal utilities and appurtenances concealed in construction, 

referenced to visible and accessible features of the Work. 

9. Field changes of dimension and detail. 

10. Details not on original Drawings. 

G. Submit marked-up paper copy documents to Engineer before Substantial Completion. 

H. Submit PDF electronic files of marked-up documents to Engineer before Substantial 

Completion. 

1.13 OPERATION AND MAINTENANCE DATA 

A. Submit in PDF composite electronic indexed file. 

B. Submit data bound in 8-1/2 x 11-inch text pages, three D side ring binders with durable plastic 

covers. 

C. Prepare binder cover with printed title "OPERATION AND MAINTENANCE 

INSTRUCTIONS," title of Project, and subject matter of binder when multiple binders are 

required. 

D. Internally subdivide binder contents with permanent page dividers, logically organized as 

described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

E. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings 

to size of text pages. 

F. Contents: Prepare table of contents for each volume, with each product or system description 

identified, typed on white paper, in three parts as follows: 

1. Part 1: Directory, listing names, addresses, and telephone numbers of Engineer, 

Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2: Operation and maintenance instructions, arranged by process flow and subdivided 

by operating procedure. For each category, identify names, addresses, and telephone 

numbers of Subcontractors and suppliers. Include the following: 

a. Significant design criteria. 

b. List of equipment. 

c. Parts list for each component. 

d. Operating instructions. 

e. Maintenance instructions for equipment and systems. 

f. Maintenance instructions for finishes, including recommended cleaning methods 

and materials, and special precautions identifying detrimental agents. 

g. Safety precautions to be taken when operating and maintaining or working near 

equipment. 

3. Part 3: Project documents and certificates, including the following: 

a. Shop Drawings and product data. 

b. Air and water balance reports. 
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c. Certificates. 

d. Photocopies of warranties and bonds. 

1.14 MANUAL FOR EQUIPMENT AND SYSTEMS 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents before start 

of Work. Engineer will review draft and return one copy with comments. 

B. For equipment, or component parts of equipment put into service during construction and 

operated by Owner, submit documents within ten days after acceptance. 

C. Submit one copy of completed volumes before Substantial Completion. Completed volumes, 

with Engineer comments, will be returned after final inspection. Revise content of document 

sets as required prior to final submission. 

D. Submit two sets of revised final volumes within ten days after final inspection. 

E. Submit in PDF composite electronic indexed file of final volumes within ten days after final 

inspection. 

F. Equipment and Systems: Include description of unit or system and component parts. Identify 

function, normal operating characteristics, and limiting conditions. Include performance curves, 

with engineering data and tests, and complete nomenclature and model number of replaceable 

parts. 

G. Panelboard Circuit Directories: Provide electrical service characteristics, controls, and 

communications; typed. 

H. Include color-coded wiring diagrams as installed. 

I. Operating Procedures: Include startup, break-in, and routine normal operating instructions and 

sequences. Include regulation, control, stopping, shutdown, and emergency instructions. Include 

summer, winter, and special operating instructions. 

J. Maintenance Requirements: Include routine procedures and guide for preventative maintenance 

and troubleshooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, 

balancing, and checking instructions. 

K. Include servicing and lubrication schedule and list of lubricants required. 

L. Include manufacturer's printed operation and maintenance instructions. 

M. Include sequence of operation by controls manufacturer. 

N. Include original manufacturer's parts list, illustrations, assembly drawings, and diagrams 

required for maintenance. 

O. Include control diagrams by controls manufacturer as installed. 

P. Include Contractor's coordination drawings indicating installed color-coded piping diagrams. 
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Q. Include charts of valve tag numbers, with location and function of each valve, keyed to flow and 

control diagrams. 

R. Include list of original manufacturer's spare parts, current prices, and recommended quantities to 

be maintained in storage. 

S. Include test and balancing reports as specified in Section 014000 - Quality Requirements. 

T. Additional Requirements: As specified in individual product Specification Sections. 

U. Include listing in table of contents for design data with tabbed dividers and space for insertion 

of data. 

1.15 SPARE PARTS AND MAINTENANCE PRODUCTS 

A. Furnish spare parts, maintenance, and extra products in quantities specified in individual 

Specification Sections. 

B. Deliver to Project Site and place in location as directed by Owner; obtain receipt prior to final 

payment. 

1.16 PRODUCT WARRANTIES AND PRODUCT BONDS 

A. Obtain warranties and bonds executed in duplicate by responsible Subcontractors, suppliers, and 

manufacturers within ten days after completion of applicable item of Work. 

B. Execute and assemble transferable warranty documents and bonds from Subcontractors, 

suppliers, and manufacturers. 

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

D. Co-execute submittals when required. 

E. Include table of contents and assemble in three D side ring binder with durable plastic cover. 

F. Submit prior to final Application for Payment. 

G. Time of Submittals: 

1. For equipment or component parts of equipment put into service during construction with 

Owner's permission, submit documents within ten days after acceptance. 

2. Make other submittals within ten days after date of Substantial Completion, prior to final 

Application for Payment. 

3. For items of Work for which acceptance is delayed beyond Substantial Completion, 

submit within ten days after acceptance, listing date of acceptance as beginning of 

warranty or bond period. 
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1.17 FINAL CLEANING 

A. Execute final cleaning prior to final Project assessment. 

1. Employ experienced personnel or professional cleaning firm. 

B. Clean interior and exterior glass and surfaces exposed to view; remove temporary labels, stains, 

and foreign substances; polish transparent and glossy surfaces; and vacuum floors 

C. Clean equipment and fixtures to sanitary condition with appropriate cleaning materials. 

D. Replace filters of operating equipment. 

E. Clean debris from roofs, gutters, downspouts, and drainage systems. 

F. Clean Site; sweep paved areas, rake clean landscaped surfaces. 

G. Remove waste and surplus materials, rubbish, and construction facilities from Site. 

PART 2 - PRODUCTS - Not Used 

PART 3 - EXECUTION - Not Used 

END OF SECTION 017000 
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Construction waste management plan. 

2. Construction waste recycling. 

3. Construction waste adaptive reuse. 

B. Related Sections: 

1. Section 019100 - Commissioning: General commissioning requirements. 

1.2 PLAN REQUIREMENTS 

A. Develop and implement construction waste management plan as approved by Engineer. 

B. Intent: 

1. Divert construction, demolition, and land-clearing debris from landfill disposal. 

2. Redirect recyclable material back to manufacturing process. 

3. Generate cost savings or increase minimal additional cost to Project for waste disposal. 

1.3 SUBMITTALS 

A. Section 013300 - Submittal Procedures contains requirements for submittals. 

B. Construction Waste Management Plan: Submit construction waste management plan describing 

methods and procedures for implementation and monitoring compliance including the 

following: 

1. Transportation company hauling construction waste to waste processing facilities. 

2. Recycling and adaptive reuse processing facilities and waste type each facility will 

accept. 

3. Construction waste materials anticipated for recycling and adaptive reuse. 

4. On-Site sorting and Site storage methods. 

C. Submit documentation with each application for payment substantiating construction waste 

management plan was maintained and goals are being achieved. 

1. Trash: Quantity by weight deposited in landfills. Include associated fees, transportation 

costs, container rentals, and taxes for total cost of disposal. 

2. Salvaged Material: Quantity by weight with destination for each type of material 

salvaged for resale, recycling, or adaptive reuse. Include associated fees, transportation 
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costs, container rentals, taxes for total cost of disposal, and reimbursements due to 

salvage resale. 

3. Total Cost: Indicate total cost or savings for implementation of construction waste 

management plan. 

1.4 CONSTRUCTION WASTE MANAGEMENT PLAN 

A. Implement construction waste management plan at start of construction. 

B. Review construction waste management plan at preconstruction meeting and progress meetings 

specified in Section 013000 - Administrative Requirements. 

C. Distribute approved construction waste management plan to Subcontractors and others affected 

by plan requirements. 

D. Oversee plan implementation, instruct construction personnel for plan compliance, and 

document plan results. 

E. Purchase products to prevent waste by: 

1. Ensuring correct quantity of each material is delivered to Site. 

2. Choosing products with minimal or no packaging. 

3. Requiring suppliers to use returnable pallets or containers. 

4. Requiring suppliers to take or buy back rejected or unused items. 

1.5 CONSTRUCTION WASTE RECYCLING 

A. Use source separation method or comingling method suitable to sorting and processing method 

of selected recycling center. Dispose nonrecyclable trash separately into landfill. 

B. Source Separation Method: Recyclable materials separated from trash and sorted into separate 

bins or containers, identified by waste type, prior to transportation to recycling center. 

C. Comingling Method: Recyclable materials separated from trash and placed in unsorted bins or 

container for sorting at recycling center. 

D. Materials suggested for recycling include: 

1. Packing materials including paper, cardboard, foam plastic, and sheeting. 

2. Recyclable plastics. 

3. Organic plant debris. 

4. Earth materials. 

5. Native stone and granular fill. 

6. Asphalt and concrete paving. 

7. Wood without embedded nails and staples. 

8. Glass, clear and colored types. 

9. Metals. 

10. Gypsum products. 

11. Acoustical ceiling tile. 
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12. Equipment oil. 

1.6 CONSTRUCTION WASTE ADAPTIVE REUSE 

A. Arrange with processing facility for salvage of construction material and processing for reuse. 

Do not reuse construction materials on-Site except as allowed by Engineer. 

B. Materials suggested for adaptive reuse include: 

1. Concrete and crushed concrete. 

2. Masonry units. 

3. Lumber suitable for re-sawing or refinishing. 

4. Casework and millwork. 

5. Doors and door frames. 

6. Windows. 

7. Window glass and insulating glass units. 

8. Hardware. 

9. Acoustical ceiling tile. 

10. Equipment and appliances. 

11. Fluorescent light fixtures and lamps. 

12. Incandescent light fixtures and lamps. 

C. Materials required to be salvaged for reuse include: 

1. Items indicated for reuse on the Drawings. 

PART 2 - PRODUCTS - Not Used 

PART 3 - EXECUTION 

3.1 CONSTRUCTION WASTE COLLECTION 

A. Collect construction waste materials in marked bins or containers and arrange for transportation 

to recycling centers or adaptive salvage and reuse processing facilities. 

B. Maintain recycling and adaptive reuse storage and collection area in orderly arrangement with 

materials separated to eliminate co-mingling of materials required to be delivered separately to 

waste processing facility. 

C. Store construction waste materials to prevent environmental pollution, fire hazards, hazards to 

persons and property, and contamination of stored materials. 

D. Cover construction waste materials subject to disintegration, evaporation, settling, or runoff to 

prevent polluting air, water, and soil. 

3.2 CONSTRUCTION WASTE DISPOSAL 

A. Deliver construction waste to waste processing facilities. Obtain receipt for deliveries. 
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B. Dispose of construction waste not capable of being recycled or adaptively reused by delivery to 

landfill, incinerator, or other legal disposal facility. Obtain receipt for deliveries. 

END OF SECTION 017419 
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SECTION 019100 - COMMISSIONING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Commissioning description. 

2. Submittals. 

3. Qualifications 

4. Commissioning services. 

5. Commissioning responsibilities. 

6. Commissioning meetings. 

7. Commissioning reports. 

8. Sequencing. 

9. Scheduling. 

10. Maintenance materials. 

11. Test equipment. 

12. Verification check and startup procedures. 

13. Functional performance test procedures. 

14. Function performance test methods. 

15. Deficiencies and test approvals. 

16. Demonstration. 

1.2 REFERENCES 

A. Associated Air Balance Council (AABC): 

1. AABC Commissioning Guideline. 

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE): 

1. ASHRAE Guideline 1 - The HVAC Commissioning Process. 

C. National Environmental Balancing Bureau (NEBB): 

1. NEBB - Procedural Standards for Building Systems Commissioning. 

1.3 COMMISSIONING DESCRIPTION 

A. Commissioning: Systematic process of ensuring systems perform interactively according to 

design intent and Owner's operational needs. Commissioning process encompasses and 

coordinates system documentation, equipment startup, control system calibration, testing and 

balancing, performance testing and training, and verification of actual performance. 

B. Commissioning Intent: 

 REV. 1.
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1. Verify equipment and systems are installed according to manufacturer's instructions, 

industry accepted minimum standards, and Contract Documents. 

2. Verify equipment and systems receive adequate operational checkout by Contractor. 

3. Verify and document proper performance of equipment and systems. 

4. Verify complete operation and maintenance documentation is delivered to Owner. 

5. Verify Owner's operating and maintenance personnel are adequately trained. 

C. Commissioning does not relieve Contractor of responsibility to provide finished and fully 

functioning Project. 

D. Commissioning Process Overview and General Order of Commissioning Tasks: 

1. Commissioning begins with initial commissioning meeting. 

2. Conduct progress commissioning meetings throughout construction to plan, scope, 

coordinate, and schedule future activities and to resolve problems. 

3. Equipment documentation is submitted to Commissioning Authority during normal 

submittals with detailed startup procedures. 

4. Commissioning Authority works with Contractor and equipment and system installers to 

develop startup plans and startup documentation formats, including verification checklists 

to be completed by installers, during verification check and startup process. 

5. In general, checkout and performance verification proceeds from simple to complex, that 

is, from component level to equipment to systems and intersystem levels, with 

verification checklists being completed before functional testing. 

6. Equipment and system installers execute and document verification checklists and 

perform verification check and startup. Commissioning Authority verifies that checklists 

and startup were completed according to approved plans. 

7. Commissioning Authority develops specific equipment and system functional 

performance test procedures. Equipment and system installers and Contractor review 

procedures. 

8. Equipment and system installers execute procedures under direction of and 

documentation by Commissioning Authority. 

9. Items of noncompliance in material, installation, or setup are corrected at Contractor's 

expense, and system is retested. 

10. Commissioning Authority reviews operation and maintenance documentation for 

completeness. 

11. Commissioning is completed before Substantial Completion. 

12. Commissioning Authority reviews, approves, and coordinates training provided by 

equipment and system installers and verifies training was completed. 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures contains requirements for submittals. 

B. Qualification Data: Submit the following prior to start of Work: 

1. Commissioning Authority: Firm name, address, and telephone number, and name of 

responsible officer. 

2. Name of full time individual or individuals assigned to Project and assuming role as 

Commission Authority. 

 REV. 1.
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3. Detailed description of two or more commissioning projects completed by individual(s) 

assigned to Project within past fifteen years. A total of three commissioning projects must 

be presented with at least one for each individual. Include names and telephone numbers 

of owner's project manager and Contractor's Site superintendent. 

1.5 COMMISSIONING SUBMITTALS 

A. Furnish one copy of Contract Documents including Addenda, Change Orders, requests for 

interpretation, and meeting minutes to Commissioning Authority. 

B. Furnish one copy of submittals directly to Commissioning Authority for review according to 

procedures specified in Section 013300 - Submittal Procedures. 

1. Make submittals for each piece of equipment or system indicated to be commissioned. 

2. Make submittals to Commissioning Authority concurrent with submittals to 

Architect/Engineer. 

3. Distribute one copy of approved submittals to Commissioning Authority. 

C. Furnish one copy of preliminary operation and maintenance data manuals to Commissioning 

Authority for each piece of equipment or system indicated to be commissioned. 

1. Submit required manuals within 7 days after submittals for each piece of equipment or 

system required under Section 013300 - Submittal Procedures are approved. 

D. Make additional submittals requested by Commissioning Authority for each piece of equipment 

or system indicated to be commissioned. Incorporate requested submittal information into 

related operation and maintenance manuals. Include the following: 

1. Manufacturer's printed, detailed installation and startup, operating, troubleshooting, and 

maintenance procedures. 

2. Equipment performance curves. 

3. Factory test reports. 

4. Full sequence of operation and control diagrams. 

5. Proposed testing, adjusting, and balancing procedures. 

6. Complete warranty information, identifying Owner responsibilities to keep warranty in 

force. 

7. Lists of installation and checkout materials shipped with equipment. 

8. Manufacturer's field checkout forms to be used by factory or field technicians. 

9. Other documentation necessary for commissioning process. 

E. Furnish one copy of verification check and startup plan to Commissioning Authority for review 

and approval. Include the following at minimum: 

1. Commissioning Authority's verification checklists with party responsible for each item 

indicated. 

2. Manufacturer's standard startup procedures copied from installation manuals. 

3. Manufacturer's standard field checkout sheets. 

4. Supplemental procedures and checklists prepared by equipment and system installers to 

accommodate Project conditions. 

5. Sensor and actuator calibration procedures. 

 REV. 1.



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES 9/11/2023  

KENT COUNTY MARYLAND 

COMMISSIONING 019100 - 4 

6. Include boxes or lines for recording and documenting checking and inspections of each 

procedure and summary statement with signature block at end of plan. 

F. Submit written training plan to Commissioning Authority for review and approval prior to 

conducting training including the following: 

1. Equipment included in training session. 

2. Intended audience. 

3. Location of training. 

4. Objectives. 

5. Subjects covered. 

6. Duration of training on each subject. 

7. Instructor for each subject. 

8. Instructional methods to be used. 

G. Commissioning Authority will review submittals for conformance to Contract Documents as 

related to commissioning process, for primary purpose of aiding development of functional 

testing procedures and secondary purpose of verifying compliance with equipment 

Specifications. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 017000 - Execution and Closeout Requirements contains requirements for closeout 

submittals. 

B. Operation and Maintenance Data: Submit operation and maintenance manuals as specified in 

individual equipment and system Specifications. 

1. Submittals made to Commissioning Authority do not constitute compliance with 

operation and maintenance manual documentation. 

C. Commissioning Record: Commissioning Authority will submit one copy of commissioning 

record for inclusion in operation and maintenance manuals. Furnish records in following format, 

arranged by system, with each part separated by tabbed flyleafs: 

1. Commissioning plan. 

2. Final commissioning report. 

3. Provide the following separated by tabbed flyleafs: 

a. Design narrative and criteria, sequences, and approvals. 

b. Startup plan and report, approvals, corrections, and blank verification checklists. 

Separate data for each equipment type with colored separators. 

c. Completed, functional tests, trending and analysis, approvals and corrections, 

training plan, record and approvals, blank functional test forms, and recommended 

re-commissioning schedule. 

D. Final Commissioning Report: Commissioning Authority will submit one copy of final 

commissioning report including the following: 
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1. Executive summary with list and roles of participants, brief Project description, overview 

of commissioning and testing scope, and general description of testing and verification 

methods. 

2. For Each Piece of Commissioned Equipment: Include statement regarding compliance 

with Contract Documents in the following areas: 

a. Equipment Specifications. 

b. Equipment installation. 

c. Functional performance and efficiency. 

d. Equipment documentation and design intent. 

e. Operator training. 

3. Include recommendations for improvement to equipment or operations, and future 

actions if any. 

4. List outstanding deficiencies referenced to specific functional test, inspection, trend log, 

or other record where deficiency is documented. 

5. Include brief description of verification method used as well as observations and 

conclusions from testing for each commissioned piece of equipment and system. 

1.7 QUALIFICATIONS 

A. Commissioning Authority Firm: Company specializing in performing design, construction, 

operation, maintenance, and/or commission of water treatment systems, wastewater treatment 

systems, or environmental remediation processes with minimum ten years documented 

experience. 

B. Commissioning Authority: Individual or individuals employed by Commissioning Authority 

firm experienced in commission of water treatment systems, wastewater treatment systems, or 

environmental remediation processes with minimum five years documented experience. 

1. Licensed as Professional Engineer with mechanical, chemical, electrical or environmental 

engineering specialty. 

2. Experienced in operation and troubleshooting mechanical and electrical systems. 

3. Knowledgeable in test and balance water systems. 

4. Experienced in monitoring and analyzing system operation control system trending or 

standalone data-logging equipment. 

5. Excellent verbal and written communication skills, highly organized, and able to work 

with both management and installers. 

1.8 COMMISSIONING SERVICES 

A. Employ and pay for services of an independent firm as Commissioning Authority acceptable to 

Owner to perform specified commissioning. 

1.9 COMMISSIONING RESPONSIBILITIES 

A. Responsibilities indicated for Owner, that for any of their designated representatives, and that 

for the Architect/Engineer are provided only to clarify commissioning process. 
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B. Architect/Engineer Responsibilities: 

1. Perform Site observation of each system immediately before system startup. 

2. Furnish design narratives and sequence documentation requested by Commissioning 

Authority. 

3. Clarify operation and control of commissioned equipment when Specifications, control 

drawings, or equipment documentation is not sufficient for writing detailed testing 

procedures. 

4. Coordinate resolution of design issues affecting system performance identified during 

commissioning. 

5. Coordinate resolution of system deficiencies identified during commissioning, according 

to Contract Documents. 

6. Prepare and submit final design intent documentation reflecting installed conditions for 

inclusion in operation and maintenance manuals. 

7. Review and approve operation and maintenance manuals. 

8. Approve verification checklists for major pieces of equipment. 

9. Approve functional test procedure forms for major pieces of equipment. 

10. Witness tests for the following equipment and systems: 

a. Controls system, 

b. Process chemical treatment components and system,  

c. Inclined plate or tube settler, and 

d. Sludge filters. 

C. Commissioning Authority Responsibilities: 

1. Basic Responsibilities: 

a. Coordinate, direct, and approve commissioning Work. 

b. Develop and coordinate execution of commissioning plan. Revise commissioning 

plan to suit Project conditions. 

c. Schedule commissioning Work with Contractor for inclusion in Progress Schedule. 

d. Plan and conduct commissioning meetings. 

e. Request and review commissioning submittals required to perform commissioning 

tasks. 

f. Write and distribute verification tests and checklists. 

g. Develop verification check and startup plan in cooperation with Contractor and 

equipment and system installers. 

h. Write functional performance test procedures in cooperation with Contractor and 

equipment and system installers. 

i. Review test and balance execution plan. 

j. Attend selected Project progress and pre-installation meetings. Review meeting 

minutes. Resolve potential conflicts with commissioning activities. 

k. Observe equipment and system installations. 

l. Document that equipment and systems are installed and perform according to 

design intent and Contract Documents. 

m. Notify Owner of deficiencies. 

n. Coordinate and supervise required seasonal or deferred testing and deficiency 

corrections. 

o. Oversee and approve content and adequacy of Owner's personnel training. 

p. Review and approve operation and maintenance manuals. 
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q. Compile commissioning record and testing data manual. 

r. Provide final commissioning report. 

2. Detailed Responsibilities: 

a. Approve verification tests and checklist completion by reviewing verification 

checklist reports, Site observation, and spot checking. 

b. Approve system startup by reviewing startup reports and Site observation. 

c. Oversee functional testing of control system. Approve control system for use for 

test and balance operations. 

d. Approve air and water system balancing by reviewing completed reports, Site 

observation, and spot testing. 

e. Analyze functional performance trend logs and monitor data to verify 

performance. 

f. Coordinate, witness, and approve manual functional performance tests performed 

by equipment and system installers. 

g. Maintain deficiency and resolution log and separate testing record. Submit 

progress reports and test results with recommended actions to Owner. 

h. Review documentation for factory and field performance tests that Commissioning 

Authority does not oversee. Determine what additional testing and documentation 

is required to comply with Contract Documents. 

i. Review equipment warranties to ensure Owner's responsibilities are defined. 

j. Prepare standard trend logging package of primary parameters, providing 

operations staff clear indications of system function to identify proper system 

operation and troubleshoot problems. Include information required to interpret 

trends. 

k. Assist in developing preventative maintenance plan, detailed operating plan, 

operations and maintenance manual, and record documents. 

3. Commissioning Authority may not: 

a. Release, revoke, alter, or enlarge on requirements of Contract Documents. 

b. Approve or accept any portion of the Work. 

c. Assume duties of Contractor or Architect/Engineer. 

d. Stop the Work. 

D. Owner Responsibilities: 

1. Arrange for Owner's personnel to attend commissioning activities and training sessions 

according to commissioning plan. 

2. Approve commissioning Work completion. 

3. Ensure seasonal or deferred testing and deficiency issues are addressed. 

E. Contractor Responsibilities: 

1. Include requirements for commissioning submittal data, operation and maintenance data, 

commissioning tasks and training in each purchase order and subcontract for equipment 

and systems indicated to be commissioned. 

2. Facilitate coordination of commissioning Work by Commissioning Authority. 

3. Attend commissioning meetings. 

4. Cooperate with Commissioning Authority, and provide access to the Work and to 

manufacturers' facilities. 
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5. Require equipment and system installers to execute test to review and provide comments 

on functional test procedures. 

6. Require manufacturers to review commissioning test procedures for equipment installed 

by manufacturer. 

7. Furnish proprietary test equipment required by manufacturers to complete equipment and 

system tests. 

8. Furnish qualified personnel to assist in completing commissioning. 

9. Furnish manufacturer's qualified field representatives as specified in Section 014000 - 

Quality Requirements and individual Specification Sections to assist in completing 

commissioning. 

10. Ensure equipment and system installers execute commissioning responsibilities according 

to Contract Documents and Progress Schedule. 

11. Coordinate Owner's personnel training. 

12. Prepare operation and maintenance manuals specified in Section 017000 - Execution and 

Closeout Requirements. Update original sequences of operation reflecting actual 

installation. 

13. Ensure equipment and system installers execute seasonal and deferred functional 

performance testing, witnessed by Commissioning Authority. 

14. Ensure equipment and system installers correct deficiencies and make necessary 

adjustments to operation and maintenance manuals and record documents for issues 

identified in seasonal testing. 

1.10 COMMISSIONING MEETINGS 

A. Section 013000 - Administrative Requirements contains requirements for progress meetings. 

B. Commissioning Authority will coordinate with Contractor in making arrangements for 

meetings, preparing agendas with copies for participants, and presiding at meetings as 

prescribed in the commissioning plan. 

1.11 COMMISSIONING REPORTS 

A. Commissioning Authority Reports: Submit reports regularly to Owner, Architect/Engineer, and 

Contractor. Include the following. 

1. Progress reports. 

2. Scheduling changes. 

3. Observation reports of specific commissioning activities. 

4. Testing progress and approvals. 

5. Deficiencies and deficiency resolution reports. 

B. Commissioning Authority Functional Performance Test Procedures: Develop test procedures 

including forms with following information. Include completed documentation in operation and 

maintenance manuals. 

1. System and equipment or component names. 

2. Equipment location and identification number. 

3. Unique test identification number and reference to unique verification checklist and 

startup documentation identification numbers for piece of equipment. 
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4. Date. 

5. Project name. 

6. Participating parties. 

7. Copy of specific sequence of operations or other specified parameters being verified. 

8. Formulas used in calculations. 

9. Required pre-test field measurements. 

10. Instructions for setting up test. 

11. Special cautions, alarm limits, and safety concerns. 

12. Specific step-by-step procedures to execute test, in clear, sequential, and repeatable 

format. 

13. Acceptance criteria of proper performance with "Yes/No" check box to allow for marking 

whether or not proper performance of each part of test was achieved. 

14. Section for comments. 

15. Signatures and date block for Commissioning Authority. 

1.12 SEQUENCING 

A. Section 011000 - Summary contains requirements for sequencing. 

B. Sequence Work to complete commissioning, except for functional testing and Owner's 

personnel training, before Substantial Completion. 

C. Sequence Work to achieve functional completion before final completion. Complete the 

following for each piece of equipment and system indicated to be commissioned to achieve 

functional completion: 

1. Complete and sign startup and verification checklist documentation. 

2. Submit trend log data. 

3. Submit final approved test and balance report. 

4. Complete functional testing. 

5. Complete training of Owner personnel. 

6. Submit approved operation and maintenance data manuals. 

7. Correct identified deficiencies or obtain approval by Owner to exclude deficiencies from 

functional completion. 

1.13 SCHEDULING 

A. Schedule Work to allow adequate time for commissioning activities. 

1.14 MAINTENANCE MATERIALS 

A. Section 017000 - Execution and Closeout Requirements contains requirements for maintenance 

materials. 

B. Furnish one set of manufacturer's proprietary test equipment, tools, and instruments required to 

complete commissioning. 
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1. Deliver test equipment to Owner after completion of functional performance test. Obtain 

signed receipt. 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT 

A. Testing Equipment shall be calibrated within last year or as prescribe by manufacturer, 

whichever is more frequent.  

B. Equipment shall be of sufficient quality and accuracy to test and measure system performance 

within the following tolerances unless otherwise specified for individual equipment or systems. 

1. Temperature Sensors and Digital Thermometers: 0.5 degrees F accuracy and plus or 

minus 0.1 degrees F resolution. 

2. Pressure Sensors: Accuracy of plus or minus 2.0 percent of measured value range. 

3. pH: Accuracy of plus or minus 0.05 pH at 77 degrees F. 

4. Field test kits: Resolution of 5 percent the expected target constituent concentration. 

5. Turbidity: Accuracy of plus or minus 2 percent of reading plus stray light. Instrument or 

test chamber shall permit no more stray light to enter than that which will permit the 

reading to stray by 0.02 NTU. 

C. Recalibrate test equipment according to manufacturer's recommended intervals and when 

dropped or damaged. 

1. Affix calibration tags to test equipment or furnish certificates upon request. 

D. Equipment Furnished by Contractor and Remaining Property of Contractor: 

1. Standard testing equipment required to perform verification check and startup and 

required functional performance testing. 

2. Two-way radios for personnel performing commissioning. 

E. Equipment furnished by Commissioning Authority and remaining property of Commissioning 

Authority: 

1. Data-logging equipment and software. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify equipment and systems are installed according to individual Specification Sections. 

B. Verify utility and power connections are complete and services operational. 
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3.2 VERIFICATION CHECK AND STARTUP PROCEDURES 

A. Notify Commissioning Authority and schedule verification check and startup activities with 

each party required to complete verification check and startup a minimum of four weeks in 

advance. 

B. Allow Commissioning Authority to witness verification check and startup. 

1. Commissioning Authority will witness procedures for each piece of equipment.  

C. Verification Check and Startup: 

1. Perform verification check and startup according to approved verification check and 

startup plan. 

2. Complete entire plan for each piece of equipment or system indicated to be 

commissioned. 

3. Complete each procedure in sequence performed by party assigned to each procedure. 

4. Record completion of each procedure. Indicate results of procedure where required. Sign 

and date plan by individual performing procedure. 

5. Identify items not completed successfully. 

6. Sign and date plan indicating completion of entire plan. 

7. Submit executed plan to Commissioning Authority within two days of completion. 

D. Deficiencies and Approvals: 

1. Commissioning Authority will review verification check and startup reports and issue 

deficiency report or approval. 

2. Correct deficiencies and resubmit updated verification check and startup report with 

statement indicating corrections made for Commissioning Authority approval. 

3. Repeat process until verification check and startup report are approved. 

4. Costs for incomplete verification check and startup items that later cause deficiencies or 

delays during functional tests may be charged to party responsible for incomplete item. 

3.3 FUNCTIONAL PERFORMANCE TEST PROCEDURES 

A. Complete the following before performing functional tests: 

1. Verification check and startup. 

2. Control system testing with approval by Commissioning Authority for use for test and 

balance operations. 

3. Service water system balancing. 

B. Notify Commissioning Authority of completion of verification check and startup activities. 

C. Commissioning Authority will direct, witness, and document results of functional performance 

tests. 

D. Demonstrate that each piece of equipment and system is operating according to documented 

design intent and Contract Documents. 
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1. Conduct testing proceeding from components, to subsystems, to systems. 

2. Bring equipment and systems to condition capable full dynamic operation. 

3. Verify performance of individual components and systems. 

4. Verify performance of interactions between systems. 

5. Identify and correct areas of deficient performance. 

E. Operate each piece of equipment and system through each mode of operation including design 

points in the associated specification, functional maximum, functional minimum and as 

prescribed in the startup plans. 

1. Verify each sequence in sequences of operation. 

2. Test for proper responses to power failure, freezing, overheating, low oil pressure, no 

flow, equipment failure, and other abnormal conditions. 

3.4 FUNCTIONAL PERFORMANCE TEST METHODS 

A. Perform testing and verification by using manual testing or by monitoring performance and 

analyzing results using control system trend log capabilities or by standalone data loggers as 

specified for each piece of equipment or system. 

1. Commissioning Authority may require alternate or additional method other than specified 

method. 

2. Commissioning Authority will determine test method when method is not specified. 

B. Simulated Conditions: Simulating conditions, not by overwritten values, is permitted. Timing 

tests to use real conditions is encouraged wherever practical. 

C. Overwritten Values: Overwriting sensor values to simulate conditions may be used with caution 

and avoided when possible. 

D. Simulated Signals: Using signal generator to create simulated signals to test and calibrate 

transducers automatic temperature controls is generally recommended over using sensors as 

signal generators with simulated conditions or overwritten values. 

E. Altering Setpoints: Rather than overwriting sensor values, and when simulating conditions is 

difficult, altering setpoints to test specific sequence is acceptable. Reset setpoint after 

completing test. 

F. Indirect Indicators: Using indirect indicators for responses or performance is permitted only 

after visually and directly verifying and documenting indirect readings through control system 

representing actual conditions and responses over tested parameter range. 

G. Perform each function and test under conditions simulating actual conditions as close as is 

practically possible. 

1. Provide materials, system modifications, and other items or steps necessary to produce 

flows, loading, pressures, temperatures, and other responses to execute test according to 

specified conditions. 

2. At completion of test, return modified equipment and systems to pretest condition. 
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3.5 DEFICIENCIES AND TEST APPROVALS 

A. Deficiencies: 

1. Commissioning Authority will record and report deficiencies to Owner. 

2. Minor deficiencies may be corrected during tests at Commissioning Authority's 

discretion. Deficiency and resolution will be documented on procedure form. 

3. Failure to attend scheduled verification check, startup, or functional performance test will 

be considered deficiency. 

4. When deficiency is identified, Commissioning Authority will discuss issue with party 

executing test. 

a. When party executing test accepts responsibility to correct deficiency: 

1) Commissioning Authority documents deficiency and executing party's 

response. 

2) Commissioning Authority submits deficiency report to Owner, Contractor, 

and party executing test. 

3) Party executing test corrects deficiency, signs statement of correction on 

deficiency form certifying equipment is ready for retesting, and submits 

form to Commissioning Authority. 

4) Commissioning Authority reschedules test, and test is repeated until 

satisfactory performance is achieved. 

b. When party executing test disputes deficiency or responsibility for deficiency: 

1) Commissioning Authority documents deficiency and executing party's 

response. 

2) Commissioning Authority submits deficiency report to Owner, Contractor, 

party executing test, and party believed to be responsible for deficiency. 

3) Commissioning Authority negotiates resolution with parties involved and 

refers continuing disputes to Architect/Engineer for resolution according to 

Contract Documents. 

4) Commissioning Authority documents resolution process. 

5) When resolution is decided, appropriate party corrects deficiency, signs 

statement of correction on deficiency form certifying equipment is ready for 

retesting, and submits form to Commissioning Authority. 

6) Commissioning Authority reschedules test, and test is repeated until 

satisfactory performance is achieved. 

B. Retesting Costs: 

1. When verification check and startup or functional performance test deficiency is 

discovered requiring rescheduling or retesting: 

a. Owner will compensate Commissioning Authority and Architect/Engineer for 

attending and directing additional testing. 

b. Owner will deduct additional testing compensation from final payment due to 

Contractor. 
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C. Provide written report to Commissioning Authority before each scheduled commissioning 

meeting concerning status of each deficiency. Include explanations of disagreements with 

resolution proposals for each discrepancy. 

1. Commissioning Authority will retain original deficiency forms until end of Project. 

D. Test Approval: Commissioning Authority notes each satisfactorily demonstrated function on 

functional performance test form. 

1. Commissioning Authority recommends acceptance of each test to Owner using standard 

form. 

2. Owner gives final approval for each test using same form, providing signed copy to 

Commissioning Authority and Contractor. 

3.6 DEMONSTRATION 

A. Section 017000 - Execution and Closeout Requirements contains requirements for 

demonstration and training. 

B. Demonstrate equipment and systems and train Owner's personnel as specified in individual 

equipment and system Specifications. 

1. Commissioning Authority will interview Owner's personnel to determine special needs 

and areas where training will be most valuable. 

2. Owner and Commissioning Authority will determine type and extent of training for each 

commissioned piece of equipment and system. 

3. Commissioning Authority will communicate training requirements to Contractor for 

benefit of equipment and system installers and manufacturers with training 

responsibilities. 

C. Commissioning Authority will develop criteria for determining training was satisfactorily 

completed, including attending some training sessions. 

1. Commissioning Authority will make recommendation to Owner regarding approval of 

training. 

END OF SECTION 019100 
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SECTION 024100 – DEMOLITION 

 

PART  1  GENERAL 

 

1.1    SUMMARY 

   A. Section Includes: 

1.  Selective demolition of built site elements. 

2.  Utility protection. 

1.2     RELATED REQUIREMENTS 

A.  Section 013000 – Administration Requirements for submittal requirements.  

B.  Section 015713 - Temporary Erosion and Sediment Control 

C.  Section 017000 – Execution and Closeout Requirements 

D.  Section 017419 - Construction Waste Management and Disposal 

1.3     SUBMITTALS 

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

B.  Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, 

adjoining construction, and site improvements that might be misconstrued as damage caused 

by construction. 

C.  Project Record Documents:  Accurately record actual locations of capped and active utilities 

and other subsurface construction. 

1.4    QUALITY ASSURANCE 

A.  Perform Work in accordance with Owner requirements. 

B.  Excavator Qualifications: Company specializing in performing work of this section with 

minimum two years of documented experience. 

C.  Utility Installer Qualifications: For any necessary temporary or permanent utility line 

relocation; a company specializing in performing utility line relocation and construction with 

minimum ten years of documented experience with that specific utility. 

1.5     PROJECT CONDITIONS 

A.  Comply with applicable codes and regulations for demolition operations and safety of adjacent 

structures and the public. 

 

1.  Obtain required permits. 

2.  Take precautions to prevent catastrophic or uncontrolled collapse of structures to be 
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removed; do not allow worker or public access within range of potential collapse of 

unstable structures. 

3.  Provide, erect, and maintain temporary barriers and security devices. 

4.  Use physical barriers to prevent access to areas that could be hazardous to workers or 

the public. 

5.  Conduct operations to minimize effects on and interference with adjacent structures and 

occupants. 

6.  Do not close or obstruct roadways or sidewalks without permit. 

7.  Conduct operations to minimize obstruction of public and private entrances and exits; 

do not obstruct required exits at any time; protect persons using entrances and exits 

from removal operations. 

8.  Obtain written permission from owners of adjacent properties when demolition 

equipment will traverse, infringe upon or limit access to their property. 

B.  Do not begin removal until receipt of notification to proceed from Owner. 

C.  Protect existing structures and other elements that are to remain. 

1.  Provide bracing and shoring. 

2.  Prevent movement or settlement of adjacent structures. 

3.  Stop work immediately if adjacent structures appear to be in danger. 

D.  Minimize production of dust due to demolition operations; do not use water if that will result 

in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution. 

E.  If hazardous materials are discovered during removal operations, stop work and notify 

Engineer and Owner; hazardous materials include regulated asbestos containing materials, 

lead, PCB's, and mercury. 

F.  Hazardous Materials:  Comply with 29 CFR 1926 and state and local regulations. 

G.  Perform demolition in a manner that maximizes salvage and recycling of materials. 

1.  Dismantle existing construction and separate materials. 

2.  Set aside reusable, recyclable, and salvageable materials; store and deliver to collection 

point or point of reuse. 

H. Removal of Paving and Curbs:  Neatly saw cut at right angle to surface. 

I.  Do not commence demolition operations until appropriate erosion and sedimentation control 

measures are in place. 

PART  2  PRODUCTS - Not Used 

PART  3  EXECUTION 

1. PREPARATION 

A.  Protect and maintain benchmarks and survey control points from disturbance during 

demolition. 

B.  Protect existing buildings, utilities, and site improvements to remain from damage during 

construction. 

1.  Locate and mark utilities to remain; mark using highly visible tags or flags, with 

identification of utility type; protect from damage due to subsequent construction, using 
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substantial barricades if necessary. 

2.  Restore damaged improvements to their original condition, as acceptable to Owner. 

2. UTILITIES 

A.  Notify the utility owners through Miss Utility prior to excavation or demolition work. 

Notification shall not be less than three nor more than ten business days in advance of 

beginning excavation or demolition work. 

B.  Locate, identify, disconnect, and seal or cap off utilities to be removed. 

1.  Arrange with utility companies to shut off indicated utilities. 

2.  Coordinate work with utility companies; notify before starting work and comply with 

their requirements; obtain required permits. 

3.  Remove exposed piping, valves, meters, equipment, supports, and foundations of 

disconnected and abandoned utilities. 

4.  Fill excavations and depressions caused by removal of utilities and utility structures 

with satisfactory soil material unless further excavation or earthwork is indicated.  

C.  Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others 

unless permitted under the following conditions and then only after arranging to provide 

temporary utility services according to requirements indicated: 

1.  Notify Owner not less than seven days in advance of proposed utility interruptions. 

2.  Do not proceed with utility interruptions without Owner’s written permission. 

3.  Do not disrupt public utilities without permit from authority having jurisdiction. 

D.  Should uncharted utilities be encountered during excavation, consult utility owner 

immediately for directions. Cooperate with public and private utility companies in keeping 

respective services and facilities in operation. Repair damaged utilities to the satisfaction of 

the utility owner at no cost to Owner. Uncharted or incorrectly charted utilities will be treated 

as a concealed condition. 

E.  Provide temporary utility support and protection system for existing utilities located within 

proposed excavation areas. Carefully excavate around existing underground utilities and use 

prudent construction practices when any pipe is exposed and provide proper support and 

backfill according to published specifications from the utility companies. 

3. SITE IMPROVEMENTS 

A.  Remove existing above-and below-grade improvements as indicated and as necessary to 

facilitate new construction. 

B.  Provide protection necessary to prevent damage to existing improvements indicated to remain 

in place. 

1.  Protect improvements on adjoining properties and on Owner’s property. 

2.  Restore damaged improvements to their original condition, as acceptable to property 

owners at no expense to the Owner. 

C.  Fill depressions caused by demolition operations with satisfactory soil material unless further 

excavation or earthwork is indicated. 

1.  Place fill material in horizontal layers not exceeding a loose depth of 8 inches and 

compact each layer to a density equal to adjacent original ground. 

4. DISPOSAL OF SURPLUS AND WASTE MATERIALS 
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A.  Comply with requirements of Section 017419 – Construction Waste Management and 

Disposal. 

B.  Leave site in clean and neat condition, ready for subsequent work. 

 

END OF SECTION 024100 
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SECTION 026113.03 - EXCAVATION AND HANDLING OF IMPACTED MATERIAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  

 

1. Excavation, handling, and temporary storage of impacted material in the event that they 

are discovered while executing Work.  

B. Related Requirements 

  

1.  Section 31 20 00 – EARTH MOVING 

1.2 REFERENCES 

A. Definitions  

 

1. Impacted Materials – soil in contact with groundwater, that has an indication of presence 

of coal or landfill contents, is discolored, has an odor, or that is indicated by onsite field 

screening or field analysis.  

B. Reference Standards: The publications listed below form a part of this specification to the extent 

referenced. The publications are referred to within the text by the basic designation only.  

 

1. ASTM International (ASTM) 

  

a. ASTM D5434 Field Logging of Subsurface Explorations of Soil and Rock  

 

2. U.S. National Archives and Records Administration (NARA) 

 

a. 29 CFR 1910.120 Hazardous Waste Operations and Emergency Response for 

General Industry 

b. 29 CFR 1926.65 Hazardous Waste Operations and Emergency Response for 

Construction.  

c. 29 CFR 1926 Safety and Health Regulations for Construction. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination  

 

1. If impacted materials are discovered while executing Work, contact the Owner or their 

representative immediately.  
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2. The Owner will be responsible for contacting regulatory agencies in accordance with the 

applicable reporting requirements. 

3. Coordinate Owner or their representative to schedule roll-off and liquid containers and 

transportation to move impacted materials temporary storage areas. 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Submittal procedures. 

B. Sampling Sketches: 

 

1. Sketch on an appropriate Drawing the location and approximate extent impacted 

materials excavated. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 017000 - Execution and Closeout Requirements: Closeout procedures. 

B. Closeout Submittals  

1. Record Documentation  

a. As-built drawings should showing location and extent impacted materials 

excavated. 

1.6 FIELD CONDITIONS 

A. Existing Conditions 

 

1. Existing conditions are detailed in the Environmental Report for the Nicholson Landfill 

Groundwater Remediation System appended to the contract documents.  

1.7 QUALITY ASSURANCE 

A. Section 014000.00 - Quality Requirements. 

1.8 QUALFICATIONS 

A. In the event that materials are encountered, the constructor utilize personnel having OSHA's 40-

hour Hazardous Waste Operations and Emergency Response (HAZWOPER) compliant training 

to conduct excavation, handling, and temporary storage of impacted material. 
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PART 2 - PRODUCTS - Not Used 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Evaluation and Assessment 

  

1. Prior to placement of backfill over subgrade, inspect the subgrade and obtain approval 

Owner or their representative. 

3.2 PREPARATION 

A. Protection of In-place Conditions: 

 

1. Protect in-place conditions in accordance with Section 31 20 00 – EARTH MOVING.  

2. Do not perform excavation until site utilities have been field located.  

3. Do not disturb utilities encountered that were not previously shown or otherwise located 

without approval from Owner or their representative.  

B. Clearing 

 

1. When clearing areas of impacted soil, vegetation that is cut off above 1 foot above grade 

is defined as clean and stumps and brush below this height are defined as impacted. 

3.3 SURVEYS 

A. Allow Owner or their representative to coordinate surveys immediately prior to and after 

excavation of impacted material to determine the volume of impacted material removed. 

B. Allow for the performance of surveys immediately after backfill of each excavation.  

C. Allow for surveyor to measure cross-sections on 25-foot intervals and at break points for each 

excavated area.  

D. Allow for surveyor to measure locations of confirmation samples. 

3.4 IMPACTED MATERIAL REMOVAL 

A. Excavation 

1. Excavate areas of impacted soil to the depth and extent shown on the drawings and not 

more than 0.2 feet beyond the depth and extent shown on the drawings unless directed by 

the Owner or their representative.  

2. Limit spills and the potential for contaminated material to be mixed with uncontaminated 

material.  

3. Maintain an excavation log describing visible signs of contamination encountered for 

each area of excavation. Prepare excavation logs in accordance with ASTM D5434.  
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B. Shoring: 

  

1. If workers must enter the excavation, evaluate, shore, slope, or brace as required by 29 

CFR 1926 Section 650. 

C. Dewatering  

 

1. Divert surface water to prevent entry into the excavation.  

2. Limit dewatering to that necessary to assure adequate access, a safe excavation, prevent 

the spread of contamination, and to ensure that compaction requirements can be met. 

3.5 IMPACTED MATERIAL STORAGE AND DISPOSAL 

A. Place material in temporary storage immediately after excavation. The following paragraphs 

describe acceptable methods of material storage. 

B. Ensure storage units are in good condition and constructed of materials that are compatible with 

the material or liquid to be stored.  

C. If multiple storage units are required, clearly label each unit with an identification number and 

keep a written log to track the source of material in each temporary storage unit.  

D. Roll-Off Units  

 

1. Ensure Owner provided roll-off units used to temporarily store contaminated material are 

watertight. 

2. Place a cover over the units to prevent precipitation from contacting the stored material.  

3. Coordinate with the DSR to arrange temporary storage location for the units. 

4. Remove liquid that collects inside the units and store in accordance with Liquid Storage 

subparagraph.  

E. Liquid Storage  

 

1. Temporarily store liquid collected from excavations in Owner provided 55-gallon barrels 

or 500 gallon tanks.  

2. Ensure liquid storage containers are water-tight.  

3. Coordinate with the DSR to arrange temporary storage location.  

F. Disposal  

 

1. Offsite disposal of impacted material will be managed and paid for by the Owner. 

3.6 SPILLS  

A. Notify the DSR immediately in the event of a spill or release of impacted material.  

B. Take immediate containment actions to minimize the effect of the spill or leak.  

C. Perform cleanup in accordance with applicable federal, state, and local regulations.  
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D. As directed by the DSR, perform additional sampling and testing to verify spills have been 

cleaned up.  

3.7 BACKFILLING AND COMPACTION  

A. Backfill to contours, elevations, and dimensions indicated.  

B. Place and compact backfill in accordance with Section 31 20 00 – EARTH MOVING.  

3.8 REPAIR  

A. Repair erosion rills and other damage that occurs and re-establish grades.  

B. Document repairs including location and volume of material affected, corrective action taken, 

and results of retests.  

3.9 CLOSEOUT ACTIVITIES  

A. Submit the following records:  

 

1. Excavation logs  

2. Field screening readings 

3. Quantity of materials removed from each area of contamination  

4. Quantity of water and product removed during dewatering  

B. As-built Survey  

 

1. Submit as-built surveys of excavations, and substructure and utility locations.  

3.10 PROTECTION  

 

1. A. Protect completed final grade surface from damages 

END OF SECTION 026113 
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Formwork for cast-in-place concrete. 

2. Shoring, bracing, and anchorage. 

3. Form accessories. 

4. Form stripping. 

B. Related Requirements: 

1. Section 032000 - Concrete Reinforcing: Reinforcing steel and required supports for cast-

in-place concrete. 

2. Section 033000 - Cast-in-Place Concrete: Cast-in-place or in-situ concrete for structural 

building frame, slabs-on-grade, and other concrete components associated with building. 

1.2 REFERENCE STANDARDS 

A. American Concrete Institute: 

1. ACI 117 - Specification for Tolerances for Concrete Construction and Materials. 

2. ACI 301 - Specifications for Structural Concrete. 

3. ACI 318 - Building Code Requirements for Structural Concrete. 

4. ACI 347 - Guide to Formwork for Concrete. 

B. American Forest & Paper Association: 

1. AF&PA - National Design Specification (NDS) for Wood Construction. 

C. American Society of Mechanical Engineers: 

1. ASME A17.1 - Safety Code for Elevators and Escalators. 

D. APA - The Engineered Wood Association: 

1. APA/EWA PS 1 - Voluntary Product Standard - Structural Plywood. 

E. ASTM International: 

1. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and Resilient Bituminous Types). 

2. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials. 

F. West Coast Lumber Inspection Bureau: 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES             9/2/2022 

KENT COUNTY MARYLAND 

CONCRETE FORMING AND ACCESSORIES 031000 - 2 

1. WCLIB - Standard No. 17 Grading Rules for West Coast Lumber. 

1.3 COORDINATION 

A. Section 013000 - Administrative Requirements: Requirements for coordination. 

B. Coordinate Work of this Section with other Sections of Work in forming and placing openings, 

slots, reglets, recesses, sleeves, bolts, anchors, other inserts, and components of other Work. 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit manufacturer information on void form materials. 

C. Shop Drawings: 

1. Indicate: 

a. Formwork, shoring, and reshoring. 

b. Pertinent dimensions, openings, methods of construction, types of connections, 

materials, joint arrangement and details, ties and shores, location of framing, 

studding and bracing, and temporary supports. 

c. Means of leakage prevention for concrete exposed to view in finished construction. 

d. Sequence and timing of erection and stripping, assumed compressive strength at 

time of stripping, height of lift, and height of drop during placement. 

e. Vertical, horizontal, and special loads according to ACI 347, and camber diagrams 

when applicable. 

f. Notes to formwork erector showing size and location of conduits and piping 

embedded in concrete according to ACI 318. 

g. Procedure and schedule for removal of shores and installation and removal of 

reshores. 

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

E. Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections. 

F. Qualifications Statement: 

1. Submit qualifications for licensed professional. 

1.5 QUALITY ASSURANCE 

A. Perform Work according to ACI 347, 301, and 318. 

B. For wood products furnished for Work of this Section, comply with AF&PA. 

C. Maintain copies of each standard affecting Work of this Section on Site. 
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1.6 QUALIFICATIONS 

A. Licensed Professional:  Professional engineer experienced in design of specified Work and 

licensed in State of Maryland. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE AND DESIGN CRITERIA 

A. Design, engineer, and construct formwork, shoring, and bracing according to ACI 318 to 

conform to design and applicable code requirements to achieve concrete shape, line, and 

dimension as indicated on Drawings. 

B. Vapor Retarder Permeance: Maximum 1 perm when tested according to ASTM E96, water 

method. 

2.2 WOOD FORM MATERIALS 

A. Form Materials: At discretion of Contractor. 

2.3 PREFABRICATED FORMS 

A. Manufacturers: 

1. EFCO - Economy Forms Corp. 

2. Molded Fiber Glass Construction Products. 

3. Sonoco Products Co. 

4. Symons by Dayton Superior. 

5. Wall-Ties & Forms, Inc. 

6. Western Forms. 

7. Substitutions:  As specified in Section 016000 - Product Requirements. 

B. Preformed Steel Forms: 

1. Description: Matched, tightly fitted, and stiffened to support weight of concrete without 

deflection detrimental to tolerances and appearance of finished surfaces. 

2. Minimum Thickness:  16 gage. 

C. FRP Forms: Matched, tightly fitted, and stiffened to support weight of concrete without 

deflection detrimental to tolerances and appearance of finished concrete surfaces. 

D. Steel Forms: 

1. Description: Sheet steel, suitably reinforced. 

2. Design: For particular use as indicated on Drawings. 

E. Form Liners: Smooth, durable, grainless, and non-staining hardboard unless otherwise indicated 

on Drawings. 

http://www.specagent.com/LookUp/?ulid=7653&mf=04&src=wd
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F. Framing, Studding, and Bracing:  Stud or No. 3 structural light-framing grade. 

2.4 FORMWORK ACCESSORIES 

A. Form Ties: 

1. Type:  Snap off. 

2. Material:  Galvanized. 

3. Length:  Fixed. 

4. Furnish waterproofing washer. 

5. Manufacturers: 

a. Heckmann Building Products, Inc. 

b. Symons by Dayton Superior. 

c. Wall-Ties & Forms, Inc. 

d. Substitutions:  As specified in Section 016000 - Product Requirements. 

B. Spreaders: 

1. Description: Standard, non-corrosive metal-form clamp assembly, of type acting as 

spreaders and leaving no metal within 1 inch of concrete face. 

2. Wire ties, wood spreaders, or through bolts are not permitted. 

C. Form Release Agent: 

1. Description: Colorless mineral oil that will not stain concrete or absorb moisture or 

impair natural bonding or color characteristics of coating intended for use on concrete. 

2. Manufacturers: 

a. Architectural Concrete Chemicals, LLC. 

b. Nox-Crete Products Group. 

c. Substitutions:  As specified in Section 016000 - Product Requirements. 

D. Corners: 

1. Type:  Chamfer, rigid plastic or wood strip. 

2. Size: as require to meet appearance required on Drawings. 

3. Lengths: Maximum possible. 

4. Manufacturers: 

a. BoMetals, Inc. 

b. Wall-Ties & Forms, Inc. 

c. Substitutions:  As specified in Section 016000 - Product Requirements. 

E. Vapor Retarder: 

1. Description: Polyethylene sheet. 

2. Thickness: 8 mils. 

F. Bituminous Joint Filler: Comply with ASTM D1751. 

http://www.specagent.com/LookUp/?ulid=7805&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=7654&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=7806&mf=04&src=wd
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G. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Size, strength, and character to maintain 

formwork in place while placing concrete. 

H. Waterstop: 

1. Material:  PVC. 

2. Tensile Strength: Minimum 1,750 psi. 

3. Working Temperature Range: Minus 50 to plus 175 degrees F. 

4. Width: 1 inches of as shown on Drawings. 

5. Lengths: Maximum possible. 

6. Profile: Ribbed. 

7. Corner Sections: Preformed. 

8. Jointing: Heat welded. 

9. Manufacturers: 

a. Adeka Ultra Seal/OCM, Inc. 

b. BoMetals, Inc. 

c. JP Specialties, Inc. 

d. Paul Murphy Plastics Company. 

e. Sika Greenstreak. 

f. Vinylex Waterstop & Accessories. 

g. WESTEC Barrier Technologies, Inc. 

h. Williams Products, Inc. 

i. Substitutions:  As specified in Section 016000 - Product Requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 017000 - Execution and Closeout Requirements: Requirements for installation 

examination. 

B. Verify lines, levels, and centers before proceeding with formwork. 

C. Verify that dimensions agree with Drawings and Shop Drawings. 

D. If formwork is placed after reinforcement resulting in insufficient concrete cover over 

reinforcement, request instructions from Engineer before proceeding. 

3.2 INSTALLATION 

A. Earth Forms: Not permitted. 

B. Formwork: 

1. Provide top form for sloped surfaces steeper than 1.5 horizontal to 1 vertical to hold 

shape of concrete during placement, unless it can be demonstrated that top forms can be 

omitted. 

http://www.specagent.com/LookUp/?ulid=7803&mf=04&src=wd
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2. Construct forms to correct shape and dimensions, mortar-tight, braced, and of sufficient 

strength to maintain shape and position under imposed loads from construction 

operations. 

3. Camber forms where necessary to produce level finished soffits unless indicated 

otherwise on Drawings. 

4. Positioning: 

a. Carefully verify horizontal and vertical positions of forms. 

b. Correct misaligned or misplaced forms before placing concrete. 

5. Complete wedging and bracing before placing concrete. 

6. Erect formwork, shoring, and bracing to achieve design requirements according to ACI 

301. 

7. Stripping: 

a. Arrange and assemble formwork to permit dismantling and stripping. 

b. Do not damage concrete during stripping. 

c. Permit removal of remaining principal shores. 

8. Obtain approval of Engineer before framing openings in structural members not indicated 

on Drawings. 

9. Install chamfer strips on external corners where indicated on Drawings. 

10. Install void forms according to manufacturer instructions. 

11. Do not reuse wood formwork more than 1 time for concrete surfaces to be exposed to 

view. 

12. Do not patch formwork. 

13. Leave forms in place for minimum number of days according to ACI 347. 

C. Form Removal: 

1. Do not remove forms or bracing until concrete has gained sufficient strength to carry its 

own weight and imposed loads, and removal has been approved by Engineer. 

2. Loosen forms carefully; do not wedge pry bars, hammers, or tools against finish concrete 

surfaces scheduled for exposure to view. 

3. Store removed forms in manner that surfaces to be in contact with fresh concrete will not 

be damaged. 

4. Discard damaged forms. 

5. Form Release Agent: 

a. Apply according to manufacturer instructions. 

b. Apply prior to placement of reinforcing steel, anchoring devices, and embedded 

items. 

c. Do not apply form release agent if concrete surfaces are indicated to receive 

special finishes or applied coverings that may be affected by agent. 

d. Soak inside surfaces of untreated forms with clean water, and keep surfaces coated 

prior to placement of concrete. 

6. Form Cleaning: 

a. Clean forms as erection proceeds to remove foreign matter within forms. 

b. Clean formed cavities of debris prior to placing concrete. 
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c. Flush with water or use compressed air to remove remaining foreign matter. 

d. Ensure that water and debris drain to exterior through cleanout ports. 

e. Cold Weather: 

1) During cold weather, remove ice and snow from within forms. 

2) Do not use de-icing salts. 

3) Do not use water to clean out forms, unless formwork and concrete 

construction proceed within heated enclosure; use compressed air or other 

dry method to remove foreign matter. 

7. Reuse and Coating of Forms: 

a. Thoroughly clean forms and reapply form coating before each reuse. 

b. For exposed Work, do not reuse forms with damaged faces or edges. 

c. Apply form coating to forms according to manufacturer instructions. 

d. Do not coat forms for concrete indicated to receive "scored finish." 

e. Apply form coatings before placing reinforcing steel. 

D. Forms for Smooth Finish Concrete: 

1. Use steel, plywood, or lined-board forms. 

2. Use clean and smooth plywood and form liners, uniform in size, and free from surface 

and edge damage capable of affecting resulting concrete finish. 

3. Install form lining with close-fitting square joints between separate sheets without 

springing into place. 

4. Use full-sized sheets of form liners and plywood wherever possible. 

5. Tape joints to prevent protrusions in concrete. 

6. Apply forming and strip wood forms in a manner to protect corners and edges. 

7. Level and continue horizontal joints. 

8. Keep wood forms wet until stripped. 

E. Architectural Form Liners: 

1. Erect architectural side of formwork first. 

2. Attach form liner to forms before installing form ties. 

3. Install form liners square, with joints and pattern aligned. 

4. Seal form liner joints to prevent grout leaks. 

5. Dress joints and edges to match form liner pattern and texture. 

F. Forms for Surfaces to Receive Membrane Waterproofing: 

1. Use plywood or steel forms. 

2. After erection of forms, tape form joints to prevent protrusions in concrete. 

G. Framing, Studding, and Bracing: 

1. Maximum Spacing of Studs: 

a. Boards: Maximum 16 inches o.c. 

b. Plywood: 12 inches o.c. 
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2. Size framing, bracing, centering, and supporting members for sufficient strength to 

maintain shape and position under imposed loads from construction operations. 

3. Construct beam soffits of material minimum 2 inches thick. 

4. Distribute bracing loads over base area on which bracing is erected. 

5. When placed on ground, protect against undermining, settlement, and accidental impact. 

H. Form Anchors and Hangers: 

1. Do not use anchors and hangers leaving exposed metal at concrete surface. 

2. Symmetrically arrange hangers supporting forms from structural-steel members to 

minimize twisting or rotation of member. 

3. Penetration of structural-steel members is not permitted. 

I. Inserts, Embedded Parts, and Openings: 

1. Install formed openings for items to be embedded in or passing through concrete Work. 

2. Locate and set in place items required to be cast directly into concrete. 

3. Install accessories straight, level, and plumb, and ensure that items are not disturbed 

during concrete placement. 

4. Joints: 

a. Install waterstops continuous without displacing reinforcement. 

5. Openings: 

a. Provide temporary ports or openings in formwork as required to facilitate cleaning 

and inspection. 

b. Locate openings at bottom of forms to allow flushing water to drain. 

6. Close temporary openings with tight-fitting panels, flush with inside face of forms, and 

neatly fitted such that joints will not be apparent in exposed concrete surfaces. 

J. Form Ties: 

1. Provide sufficient strength and quantity to prevent spreading of forms. 

2. Place ties at least 1 inch away from finished surface of concrete. 

3. Leave inner rods in concrete when forms are stripped. 

4. Space form ties equidistant, symmetrical, and aligned vertically and horizontally unless 

indicated otherwise on Drawings. 

K. Arrange formwork to allow proper erection sequence and to permit form removal without 

damage to concrete. 

L. Construction Joints: 

1. Install surfaced pouring strip where construction joints intersect on exposed surfaces to 

provide straight line at joints. 

2. Just prior to subsequent concrete placement, remove strip and tighten forms to conceal 

shrinkage. 

3. Appearance: 
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a. Show no overlapping of construction joints. 

b. Construct joints to present same appearance as butted plywood joints. 

4. Arrange joints in continuous line straight, true, and sharp. 

M. Embedded Items: 

1. Make provisions for pipes, sleeves, anchors, inserts, reglets, anchor slots, nailers, 

waterstops, and other features. 

2. Do not embed wood or uncoated aluminum in concrete. 

3. Obtain installation and setting information for embedded items furnished under other 

Sections. 

4. Securely anchor embedded items in correct location and alignment prior to placing 

concrete. 

5. Ensure that conduits and pipes, including those made of coated aluminum, meet 

requirements of ACI 318 regarding size and location limitations. 

N. Openings for Items Passing through Concrete: 

1. Frame openings in concrete where indicated on Drawings. 

2. Establish exact locations, sizes, and other conditions required for openings and 

attachment of Work specified under other Sections. 

3. Coordinate Work to avoid cutting and patching of concrete after placement. 

4. Perform cutting and repairing of concrete required as result of failure to provide required 

openings. 

O. Screeds: 

1. Set screeds and establish levels for tops of and finish on concrete slabs. 

2. Slope slabs to drain where required or as indicated on Drawings. 

3. Before depositing concrete, remove debris from space to be occupied by concrete and 

thoroughly wet forms; remove freestanding water. 

P. Screed Supports: 

1. For concrete over waterproof membranes and vapor retarder membranes, use cradle-, 

pad-, or base-type screed supports that will not puncture membrane. 

2. Staking through membrane is not permitted. 

Q. Cleanouts and Access Panels: 

1. Provide removable cleanout sections or access panels at bottoms of forms to permit 

inspection and effective cleaning of loose dirt, debris, and waste material. 

2. Clean forms and surfaces against which concrete is to be placed. 

3. Remove chips, sawdust, and other debris. 

4. Thoroughly blow out forms with compressed air just before concrete is placed. 

3.3 TOLERANCES 

A. Construct formwork to maintain tolerances according to ACI 301 if not specified on Drawings. 
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B. Camber: 

1. According to ACI 301 if not specified on Drawings. 

3.4 FIELD QUALITY CONTROL 

A. Section 014000 - Quality Requirements: Requirements for inspecting and testing. 

B. Inspection: 

1. Inspect erected formwork, shoring, and bracing to ensure that Work complies with 

formwork design and that supports, fastenings, wedges, ties, and items are secure. 

2. Notify Engineer after placement of reinforcing steel in forms but prior to placing 

concrete. 

3. Schedule concrete placement to permit formwork inspection before placing concrete. 

END OF SECTION 031000 
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SECTION 03200 – CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Reinforcing bars. 

2. Welded wire fabric. 

3. Reinforcement accessories. 

B. Related Requirements: 

1. Section 031000 - Concrete Forming and Accessories: Form materials, waterstops, and 

accessories required to form cast-in-place concrete. 

2. Section 033000 - Cast-in-Place Concrete: Cast-in-place or in-situ concrete for structural 

building frame, slabs on grade, and other concrete components associated with building. 

1.2 REFERENCE STANDARDS 

A. American Concrete Institute: 

1. ACI 301 - Specifications for Structural Concrete. 

2. ACI 318 - Building Code Requirements for Structural Concrete. 

3. ACI 530/530.1 - Building Code Requirements and Specification for Masonry Structures. 

4. ACI SP-66 - ACI Detailing Manual. 

B. American Welding Society: 

1. AWS D1.4 - Structural Welding Code - Reinforcing Steel. 

2. AWS D1.4M - Structural Welding Code - Reinforcing Steel. 

C. ASTM International: 

1. ASTM A184 - Standard Specification for Welded Deformed Steel Bar Mats for Concrete 

Reinforcement. 

2. ASTM A184M - Standard Specification for Welded Deformed Steel Bar Mats for 

Concrete Reinforcement. 

3. ASTM A615 - Standard Specification for Deformed and Plain Carbon-Steel Bars for 

Concrete Reinforcement. 

4. ASTM A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for 

Concrete Reinforcement. 

5. ASTM A704 - Standard Specification for Welded Steel Plain Bar or Rod Mats for 

Concrete Reinforcement. 

6. ASTM A704M - Standard Specification for Welded Steel Plain Bar or Rod Mats for 

Concrete Reinforcement. 
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7. ASTM A706 - Standard Specification for Deformed and Plain Low-Alloy Steel Bars for 

Concrete Reinforcement. 

8. ASTM A706M - Standard Specification for Deformed and Plain Low-Alloy Steel Bars 

for Concrete Reinforcement. 

9. ASTM A767 - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for 

Concrete Reinforcement. 

10. ASTM A767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for 

Concrete Reinforcement. 

11. ASTM A775 - Standard Specification for Epoxy-Coated Steel Reinforcing Bars. 

12. ASTM A775M - Standard Specification for Epoxy-Coated Steel Reinforcing Bars. 

13. ASTM A884 - Standard Specification for Epoxy-Coated Steel Wire and Welded Wire 

Reinforcement. 

14. ASTM A884M - Standard Specification for Epoxy-Coated Steel Wire and Welded Wire 

Reinforcement. 

15. ASTM A934 - Standard Specification for Epoxy-Coated Prefabricated Steel Reinforcing 

Bars. 

16. ASTM A934M - Standard Specification for Epoxy-Coated Prefabricated Steel 

Reinforcing Bars. 

17. ASTM A996 - Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for 

Concrete Reinforcement. 

18. ASTM A996M - Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for 

Concrete Reinforcement. 

19. ASTM A1064 - Standard Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete. 

20. ASTM A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete. 

D. Concrete Reinforcing Steel Institute: 

1. CRSI 10-MSP - Manual of Standard Practice. 

2. CRSI 10PLACE - Placing Reinforcing Bars. 

1.3 COORDINATION 

A. Section 013000 - Administrative Requirements: Requirements for coordination. 

B. Coordinate Work of this Section with placement of formwork, formed openings, and other 

Work. 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

1.5 QUALITY ASSURANCE 

A. Perform Work according to ACI 301. 
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B. Prepare Shop Drawings according to ACI SP-66. 

1.6 QUALIFICATIONS 

A. Welders: AWS qualified within previous 12 months for employed weld types. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 016000 - Product Requirements: Requirements for transporting, handling, storing, and 

protecting products. 

B. Inspection: Accept materials on Site in manufacturer's original packaging and inspect for 

damage. 

C. Store materials according to manufacturer instructions. 

D. Protection: 

1. Protect materials from moisture by storing in clean, dry location remote from 

construction operations areas. 

2. Provide additional protection according to manufacturer instructions. 

1.8 EXISTING CONDITIONS 

A. Field Measurements: 

1. Verify field measurements prior to fabrication. 

2. Indicate field measurements on Shop Drawings. 

PART 2 - PRODUCTS 

2.1 REINFORCEMENT 

A. Reinforcing Steel: 

1. Comply with ASTM A615. 

2. Yield Strength: 60 ksi unless otherwise indicated in the contract drawings. 

3. Billet Bars:  Deformed unless otherwise indicated in the contract drawings. 

4. Finish: Epoxy coated unless otherwise indicated in the contract drawings. 

B. Welded Wire Fabric: 

1. Comply with ASTM A1064. 

2. Welded deformed wire fabric unless otherwise indicated in the contract drawings. 

3. Configuration: Flat sheets. 

4. Finish: Epoxy coated unless otherwise indicated in the contract drawings. 
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2.2 FABRICATION 

A. Fabricate concrete reinforcement according to CRSI 10-MSP. 

B. Form standard hooks for 180-degree bends or as indicated on Drawings. 

C. Form reinforcement bends with minimum diameters according to applicable code. 

D. Fabricate column reinforcement with offset bends at reinforcement splices. 

E. Form spiral column reinforcement from minimum 3/8-inch-diameter continuous deformed bar 

or wire. 

F. Form ties and stirrups from following unless otherwise indicated in the contract drawings: 

1. Bars No. 10 and Smaller:  No. 3 deformed bars. 

2. Bars No. 11 and Larger:  No. 4 deformed bars. 

G. Weld reinforcement according to AWS D1.4. 

H. Epoxy-Coated Reinforcement: Clean surfaces, weld, and re-protect welded joint according to 

CRSI 10PLACE. 

I. Splicing: 

1. If not indicated on Drawings, locate reinforcement splices at point of minimum stress. 

2.3 SHOP FINISHING 

A. Epoxy-Coated Finish for Steel Bars: Comply with ASTM A775. 

B. Epoxy-Coated Finish for Steel Wire: Comply with ASTM A884, Class A. 

2.4 ACCESSORY MATERIALS 

A. Tie Wire:  

1. Minimum 16 gage, annealed type. 

B. Chairs, Bolsters, Bar Supports, and Spacers: 

1. Size and Shape: To strengthen and support reinforcement during concrete placement 

conditions. 

C. Special Chairs, Bolsters, Bar Supports, and Spacers Adjacent to Weather-Exposed Concrete 

Surfaces: 

1. Material:  Plastic-coated steel unless otherwise indicated in the contract drawings. 

2. Size and Shape: To meet Project conditions. 
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D. Reinforcing Splicing Devices: 

 

1. Type: Unless otherwise indicated in the contract drawings mechanical set screw; full 

tension and compression. 

2. Size: To fit joined reinforcing. 

3. Manufacturers: 

a. Dur-O-Wal; a Hohmann & Barnard company. 

b. ERICO; nVent. 

c. Symons by Dayton Superior. 

d. Or approved equal 

E. Epoxy Coating Patching Material: Type as recommended by coating manufacturer. 

2.5 SOURCE QUALITY CONTROL 

A. Certificate of Compliance: 

1. If fabricator is approved by authorities having jurisdiction, submit certificate of 

compliance indicating Work performed at fabricator's facility conforms to Contract 

Documents. 

2. Specified shop tests are not required for Work performed by approved fabricator. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Place, support, and secure reinforcement against displacement. 

B. Do not deviate from required position beyond specified tolerance. 

C. Do not displace or damage vapor retarder. 

D. Accommodate placement of formed openings. 

E. Spacing: 

1. Space reinforcement bars with minimum clear spacing equal to one bar diameter but not 

less than 1 inch unless otherwise indicated in the contract drawings. 

2. If bars are indicated in multiple layers, place upper bars directly above lower bars. 

F. Bond and ground reinforcement as specified in Section 260526 - Electrical Grounding. 

3.2 TOLERANCES 

A. Section 014000 - Quality Requirements: Requirements for tolerances. 

http://www.specagent.com/LookUp/?ulid=7808&mf=04&src=wd
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B. Install reinforcement within following tolerances for flexural members, walls, and compression 

members unless otherwise indicated in the contract drawings: 

 

1. Depth Tolerance: Plus or Minus 1/2 inch. 

2. Concrete Cover Tolerance: Minus 1/2 inch. 

C. Foundation Walls: Install reinforcement within tolerances according to ACI 530/530.1 unless 

otherwise indicated in the contract drawings. 

3.3 FIELD QUALITY CONTROL 

A. Section 014000 - Quality Requirements: Requirements for inspecting and testing. 

B. Reinforcement Inspection: 

1. Placement Acceptance: Inspect specified material requirements and specified placement 

tolerances. 

2. Welding: Inspect welds according to AWS D1.1. 

3. Periodic Placement Inspection: Inspect for correct materials, fabrication, sizes, locations, 

spacing, concrete cover, and splicing. 

4. Weldability Inspection: Inspect for reinforcement weldability if formed from steel other 

than ASTM A706. 

5. Continuous Weld Inspection: Inspect reinforcement according to applicable code. 

6. Periodic Weld Inspection: Inspect other welded connections. 

END OF SECTION 032000 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide all materials and labor necessary to complete all concrete, plain and reinforced, as 

indicated on Drawings or as specified in these specifications and as required to complete the 

Project. Work, without limiting the generality thereof, includes: 

1. Installation of concrete to provide grade beams, footings, foundations, building walls, 

retaining walls, slabs on grade, and other incidental concrete Work. 

2. Concrete pads for mechanical equipment. 

3. Work of other trades required to be built into concrete, such as inserts for connections to 

steel members, waterstops, flashing reglets, anchors, embedded plates, and reinforcing 

dowels. 

4. Finishing of concrete as specified herein or as indicated on Drawings. 

B. Related Requirements: 

1. Section 031000 - Concrete Forming and Accessories:  Formwork and accessories. 

2. Section 032000 - Concrete Reinforcing: Requirements for reinforcing steel and supports. 

3. Section 033523 - Exposed Aggregate Concrete Finishing. 

4. Section 033900 - Concrete Curing: Curing of concrete floor surfaces. 

5. Section 312316 - Excavation. 

6. Section 312323 - Fill. 

7. Section 321623 - Sidewalks: Concrete paving for sidewalks. 

1.2 DEFINITIONS 

A. Cementitious Materials: The materials that are subject to compliance with requirements, such as 

Portland cement alone or in combination with one or more of the following: blended hydraulic 

cement, fly ash, slag cement, other pozzolans, and silica fume. 

B. Conventional Concrete: A type of concrete that has a specified compressive strength of less than 

8,000 psi. 

C. High-Strength Concrete (HSC): A type of concrete that has a specified compressive strength of 

8,000 psi or greater. 

D. Self-Consolidating Concrete (SCC): A type of highly flowable, nonsegregating concrete that 

can spread into place, fill formwork, and encapsulate reinforcement without any mechanical 

consolidation. 

E. Strain Hardening: The ability to carry increasing tensile load beyond the point of first crack. 

F. Strain Softening: The ability to carry a reduced (but nonzero) tensile load beyond the point of 

first crack. 
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G. Ultra-High-Performance Concrete: A type of concrete that has a minimum specified 

compressive strength of 22,000 psi with specified durability, tensile ductility, and toughness 

requirements; fibers are generally included to achieve specified requirements. 

H. Water-Cementitious Materials Ratio (w/cm): The ratio by weight of water to cementitious 

materials. 

1.3 REFERENCE STANDARDS 

A. American Association of State Highway and Transportation Officials (AASHTO): 

1. AASHTO M182 - Standard Specification for Burlap Cloth Made from Jute or Kenaf and 

Cotton Mats. 

B. American Concrete Institute: 

1. ACI 117 (117M) - Specification for Tolerances for Concrete Construction and Materials. 

2. ACI 232.3R - Report on High-Volume Fly Ash Concrete for Structural Applications. 

3. ACI 228.1R - Report on Methods for Estimating In-Place Concrete Strength. 

4. ACI 239R - Ultra-High-Performance Concrete: An Emerging Technology Report. 

5. ACI 301 (301M) - Specifications for Structural Concrete. 

6. ACI 302.1R - Guide for Concrete Floor and Slab Construction. 

7. ACI 305R - Guide to Hot Weather Concreting. 

8. ACI 305.1 (305.1M) - Specification for Hot Weather Concreting. 

9. ACI 306.1 - Standard Specification for Cold Weather Concreting. 

10. ACI 306R - Guide to Cold Weather Concreting. 

11. ACI 308.1 (308.1M) - Specification for Curing Concrete. 

12. ACI 318 (318M) - Building Code Requirements for Structural Concrete. 

13. ACI 350.5 (350.5M) - Specifications for Environmental Concrete Structures. 

14. ACI 350.2 – Concrete Structures for Containment of Hazardous Materials 

15. ACI 363.2R - Guide to Quality Control and Assurance of High-Strength Concrete. 

16. ACI 440R -  

C. ASTM International: 

1. ASTM A820/A820M - Standard Specification for Steel Fibers for Fiber-Reinforced 

Concrete 

2. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens 

in the Field. 

3. ASTM C33/C33M - Standard Specification for Concrete Aggregates. 

4. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens. 

5. ASTM C42/C42M - Standard Test Method for Obtaining and Testing Drilled Cores and 

Sawed Beams of Concrete. 

6. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete. 

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

8. ASTM C150/C150M - Standard Specification for Portland Cement. 

9. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete. 

10. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete. 
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11. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Volumetric Method. 

12. ASTM C231/C231M - Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Pressure Method. 

13. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for 

Concrete. 

14. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for 

Curing Concrete. 

15. ASTM C330/C330M - Standard Specification for Lightweight Aggregates for Structural 

Concrete. 

16. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete. 

17. ASTM C567/C567M - Standard Test Method for Determining Density of Structural 

Lightweight Concrete. 

18. ASTM C595/C595M - Standard Specification for Blended Hydraulic Cements. 

19. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use in Concrete. 

20. ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric 

Batching and Continuous Mixing. 

21. ASTM C845/C845M - Standard Specification for Expansive Hydraulic Cement. 

22. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems 

for Concrete. 

23. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored 

Concrete. 

24. ASTM C989/C989M - Standard Specification for Slag Cement for Use in Concrete and 

Mortars. 

25. ASTM C1017/C1017M - Standard Specification for Chemical Admixtures for Use in 

Producing Flowing Concrete. 

26. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to 

Hardened Concrete. 

27. ASTM C1064/C1064M - Standard Test Method for Temperature of Freshly Mixed 

Hydraulic-Cement Concrete. 

28. ASTM C1074 - Standard Practice for Estimating Concrete Strength by the Maturity 

Method. 

29. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete 

Aggregates for Use in Construction and Criteria for Testing Agency Evaluation. 

30. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement 

Grout (Nonshrink). 

31. ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete. 

32. ASTM C1157/C1157M - Standard Performance Specification for Hydraulic Cement. 

33. ASTM C1218/C1218M - Standard Test Method for Water-Soluble Chloride in Mortar 

and Concrete. 

34. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures. 

35. ASTM C1260 - Standard Test Method for Potential Alkali Reactivity of Aggregates 

(Mortar-Bar Method). 

36. ASTM C1293 - Standard Test Method for Determination of Length Change of Concrete 

Due to Alkali-Silica Reaction. 

37. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds 

Having Special Properties for Curing and Sealing Concrete. 

38. ASTM C1567 - Standard Test Method for Determining the Potential Alkali-Silica 

Reactivity of Combinations of Cementitious Materials and Aggregate (Accelerated 

Mortar-Bar Method). 
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39. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the 

Production of Hydraulic Cement Concrete. 

40. ASTM C1611/C1611M - Standard Test Method for Slump Flow of Self-Consolidating 

Concrete. 

41. ASTM C1778 - Standard Guide for Reducing the Risk of Deleterious Alkali-Aggregate 

Reaction in Concrete. 

42. ASTM D994/D994M - Standard Specification for Preformed Expansion Joint Filler for 

Concrete (Bituminous Type). 

43. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and Resilient Bituminous Types). 

44. ASTM D1752 - Standard Specification for Preformed Sponge Rubber, Cork and 

Recycled PVC Expansion Joint Fillers for Concrete Paving and Structural Construction. 

45. ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for 

Concrete and Asphalt Pavements. 

46. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in 

Contact with Earth Under Concrete Slabs, on Walls, or as Ground Cover. 

47. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, 

Testing, or Special Inspection. 

48. ASTM E1155 (E1155M) - Standard Test Method for Determining FF Floor Flatness and 

FL Floor Levelness Numbers. 

49. ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of 

Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete 

Slabs. 

50. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in 

Contact with Soil or Granular Fill under Concrete Slabs. 

51. ASTM E1993/E1993M - Standard Specification for Bituminous Water Vapor Retarders 

Used in Contact with Soil or Granular Fill Under Concrete Slabs. 

1.4 COORDINATION 

A. Coordinate placement of control and expansion joint devices with erection of concrete 

formwork and placement of form accessories. 

1.5 SUBMITTALS 

A. Product Data: Submit data on the following: 

1. Portland cement. 

2. Aggregates. 

3. Admixtures: 

a. Include limitations of use, such as restrictions on cementitious materials, 

supplementary cementitious materials, air entrainment, aggregates, temperature at 

time of concrete placement, relative humidity at time of concrete placement, curing 

conditions, and use of other admixtures. 

4. Vapor retarders. 

5. Curing materials. 
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6. Joint fillers. 

7. Repair materials. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 

2. Minimum 28-day compressive strength. 

3. Durability exposure class. 

4. Maximum water-cementitious materials ratio. 

5. Calculated equilibrium unit weight for lightweight concrete. 

6. Slump limit. 

7. Air content. 

8. Nominal maximum aggregate size. 

9. Steel-fiber reinforcement content. 

10. Synthetic micro-fiber content. 

11. Indicate amounts of mixing water to be withheld for later addition at Project Site, if 

permitted. 

12. Submit intended placement method. 

13. Submit alternate design mixtures when characteristics of materials, Project conditions, 

weather, test results, or other circumstances warrant adjustments. 

14. Submit separate mix designs if hot and/or cold weather concrete work admixtures are 

required. 

C. Qualification Data: Submit data for the following: 

1. Installer: Include copies of applicable ACI certificates. 

2. Ready-mixed concrete manufacturer. 

3. Testing agency: Include copies of applicable ACI certificates. 

D. Shop Drawings: 

1. Construction Joint Layout: 

a. Indicate proposed construction joints required to construct structure. 

b. Location of construction joints is subject to approval of Engineer. 

E. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

F. Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 017000 - Execution and Closeout Requirements: Requirements for submittals. 

B. Project Record Documents: Record actual locations of embedded utilities and components 

concealed from view in finished construction. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified Installer employing Project personnel qualified as ACI-

certified Flatwork Technician and Finisher and a supervisor certified as ACI Flatwork Concrete 

Finisher/Technician, or an ACI Concrete Flatwork Technician. 

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer. 

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced manufacturing ready-

mixed concrete products that complies with ASTM C94/C94M requirements for production 

facilities and equipment. 

C. Concrete Testing Service: Employ and pay an independent testing laboratory, acceptable to the 

Owner or owner representative to perform material evaluation tests and to review concrete mix 

designs proposed by Contractor to conform to this Specification. 

D. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with 

ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete 

Quality Control Technical Manager. 

1. Personnel performing laboratory tests are required to be ACI-certified Concrete Strength 

Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 

laboratory supervisors are required to be ACI-certified Concrete Laboratory Testing 

Technician, Grade II. 

1.8 AMBIENT CONDITIONS 

A. Section 015000 - Temporary Facilities and Controls: Requirements for ambient condition 

control facilities for product storage and installation. 

B. Cold-Weather Placement: Comply with ACI 301, ACI 306.1, and as follows: 

1. Protect concrete Work from physical damage or reduced strength caused by frost, 

freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40 deg. F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 

range required by ACI 301. 

3. Do not use frozen materials or materials containing ice or snow. 

4. Do not place concrete in contact with surfaces less than 35 deg. F, other than reinforcing 

steel. 

5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

C. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1 and as follows: 

1. Maintain concrete temperature at time of discharge not to exceed 95 deg. F. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 
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PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract 

Documents. 

2.2 CONCRETE MATERIALS 

A. Concrete Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire 

Project. 

2. Obtain each type or class of cementitious material of the same brand from the same 

manufacturer's plant. 

3. Obtain aggregate from single source. 

4. Obtain each type of admixture from single source from single manufacturer. 

B. Concrete Components: 

1. Cement: 

a. Comply with ASTM C150/C150M, Type I - Normal or Type IA - Air Entraining. 

b. Type: Portland. 

2. Normal Weight Aggregates: 

a. Comply with ASTM C33/C33M Class 3S coarse aggregate or better, graded. 

Provide aggregates from a single source. 

2.3 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 10 mils thick. Include 

manufacturer's recommended adhesive or pressure-sensitive tape. 

1. Manufacturers: 

a. Carlisle Coatings & Waterproofing Inc. 

b. Fortifiber Building Systems Group. 

c. GCP Applied Technologies Inc. 

d. ISI Building Products. 

e. Raven Industries, Inc. 

f. Reef Industries, Inc. 

g. Stego Industries, LLC. 

h. W.R. Meadows, Inc. 

2. Substitutions:  As specified in Section 016000 - Product Requirements. 

http://www.specagent.com/LookUp/?ulid=7811&mf=04&src=wd
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2.4 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 

to fresh concrete. 

1. Manufacturers: 

a. Bon Tool Co. 

b. Brickform; a division of Solomon Colors. 

c. Dayton Superior. 

d. Euclid Chemical Company (The); an RPM company. 

e. Kaufman Products, Inc. 

f. Lambert Corporation. 

g. Laticrete International, Inc. 

h. Master Builders Solutions. 

i. Nox Crete products group. 

j. Sika Corporation. 

k. SpecChem, LLC. 

l. TK Products. 

m. Vexcon Chemicals Inc. 

n. W.R. Meadows, Inc. 

2. Substitutions:  As specified in Section 016000 - Product Requirements. 

B. Concrete Curing Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or 

kenaf, weighing approximately 9 oz./sq. yd. when dry. 

C. Concrete Curing Reusable Moisture-Retaining Covers, ASTM C171: 

1. Burlap-polyethylene sheet. 

a. 10 oz. burlap laminated onto 5 mil white coated polyethylene. 

b. Reusable, natural burlap provides moisture absorption. 

c. Coated white poly reflects sunlight and intense heat rays. 

d. Quality lamination between the two fabrics. 

e. Size: 10-by-100-foot roll. 

2. Provide wet cure blankets comprised of a non-woven polypropylene fabric coated with a 

white-pigmented polyethylene, complying with ASTM C171; total thickness varies per 

manufacturer. Acceptable products are as follows 

a. HydraCure reusable, reflective wet cure blankets as manufactured by PNA 

Construction Technologies, thickness 40 mils. 

b. Transguard 4000 as manufactured by Reef Industries, Inc., thickness 42 mils. 

c. Conkure 80 as manufactured by Raven Industries, thickness 17 mils. 

D. Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 

Type 1, Class A. 

1. Manufacturers: 

http://www.specagent.com/LookUp/?ulid=14444&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=14448&mf=04&src=wd
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a. ChemMasters, Inc. 

b. Concrete Sealers USA. 

c. Dayton Superior Specialty Chemicals. 

d. Euclid Chemical Company (The); an RPM company. 

e. Kaufman Products, Inc. 

f. Lambert Corporation. 

g. Laticrete International, Inc. 

h. Master Builders Solutions. 

i. Metalcrete Industries. 

j. Nox Crete products group. 

k. Right Pointe. 

l. SpecChem, LLC. 

m. TK Products. 

n. Vexcon Chemicals Inc. 

o. W.R. Meadows, Inc. 

2. Substitutions:  As specified in Section 016000 - Product Requirements. 

2.5 AUTOMATIC CONCRETE CURING SYSTEM 

A. Basis-of-Design Product: The Cure Tender USA Automatic Curing System automatically time 

releases water required for concrete curing onto the concrete and under the cure blankets, 

allowing the concrete to be unattended. This system is self-contained and solar powered, and 

can be used on both vertical and flat concrete. It consists of the following components: 

1. 1,200-gallon water storage tank to provide 50-60 hours of constant supply. 

2. Specially designed perforated watering hoses. 

3. Solar-powered time release pump capable of running five days without recharging. 

4. 2-inch gas-powered water pump for priming of soaking blankets. 

5. Anti-theft devices (optional). 

2.6 RELATED MATERIALS 

A. Joint Devices and Filler: 

1. Joint Filler, Type B: 

a. Description: Recycled PVC. 

b. Comply with ASTM D1752. 

c. Thickness: as show on drawings. 

2. Joint Filler, Type C: 

a. Description: Premolded sponge rubber. 

b. Comply with ASTM D1752. 

c. Thickness: as show on drawings. 

3. Expansion Joint Devices:  
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a. Comply with ASTM B221. 

b. Material: Extruded aluminum. 

c. Filler Strip: Resilient vinyl or neoprene with Shore A hardness of 35 to permit plus 

or minus 25 percent joint movement with full recovery. 

d. Cover Plate:  Vinyl, of longest manufactured length at each location, and flush 

mounted. 

4. Sealant and Primer: used sealant and primers recommended coating manufacturer in 

areas where concrete will receive a chemical resistant coating. 

B. Nonshrink Grout: 

1. Manufacturers: 

a. CGM, Incorporated. 

b. Euclid Chemical Company (The); an RPM company. 

c. Laticrete International, Inc. 

d. QUIKRETE. 

e. Sika Corporation. 

2. Substitutions:  As specified in Section 016000 - Product Requirements. 

C. Bonding Agent: 

1. Manufacturers: 

a. Euclid Chemical Company (The); an RPM company. 

b. Metalcrete Industries. 

c. QUIKRETE. 

d. Sika Corporation. 

e. W.R. Meadows, Inc. 

2. Substitutions:  As specified in Section 016000 - Product Requirements. 

2.7 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, in accordance with ACI 301. 

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 

based on laboratory trial mixtures. 

2.8 CONCRETE MIXTURES 

A. Select proportions for normal weight concrete according to ACI 301, Method 1 or 2. 

B. Select proportions for concrete according to ACI 318 without trial mixtures or field test data if 

approved by Engineer. 

C. Performance and Design Criteria - For Walls: 

http://www.specagent.com/LookUp/?ulid=14449&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=7813&mf=04&src=wd
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1. Compressive Strength: 2500 psi at 7 days. 

2. Compressive Strength: 4000 psi at 28 days. 

3. Cement Type: ASTM C150/C150M Type 1A. 

4. Minimum Cement Content: 600 lb./cu. yd. 

5. Aggregate Type: Normal weight 

6. Maximum Water-Cementitious Materials Ratio: 0.45 by weight. 

7. Maximum Aggregate Size: 3/4 inch. 

8. Air Content: 6 percent, plus or minus 1.5 percent. 

9. Maximum Fly Ash Content: 25 percent of cementitious materials by weight. 

10. Slump: 4 inches, plus or minus 1 inch. 

D. Performance and Design Criteria - For Floors: 

1. Compressive Strength: 2500 psi at 7 days. 

2. Compressive Strength: 4000 psi at 28 days. 

3. Cement Type: ASTM C150/C150M Type 1. 

4. Minimum Cement Content: 600 lb./cu. yd. 

5. Aggregate Type: Normal weight. 

6. Maximum Water-Cementitious Materials Ratio: 0.45 by weight. 

7. Maximum Aggregate Size: 3/4 inch. 

8. Air Content: 0 to 1.5 percent. 

9. Maximum Fly Ash Content: 25 percent of cementitious materials by weight. 

10. Slump: 4 inches, plus or minus 1 inch. 

E. Average Compressive Strength Reduction:  Permitted according to ACI 318. 

F. Ready-Mixed Concrete: Mix and deliver concrete according to ASTM C94/C94M. 

G. Site-Mixed Concrete: Mix concrete according to ACI 318. 

H. Mass Concrete: Comply with requirements of ACI 301 (301M) Section 8 - Mass Concrete. 

I. High Early Concrete Mix Proportions: Provide high early concrete as a preblended, 

prepackaged material requiring only the addition of water and stone aggregate. 

2.9 CONCRETE MIXING 

A. Ready-Mix Concrete: Comply with requirements of ASTM C94/C94M, and as herein specified. 

Delete references for allowing additional water to be added to batch for material with 

insufficient slump. Addition of water to the batch will not be permitted. 

1. During hot weather, or under conditions contributing to rapid setting of concrete, a 

shorter mixing time than specified in ASTM C94/C94M may be required. When air 

temperature is between 85 deg. F and 90 deg. F, reduce mixing and delivery time from 90 

minutes to 75 minutes, and when air temperature is above 90 deg. F, reduce mixing and 

delivery time to 60 minutes. 

2. During cold weather, concrete shall not be mixed while the temperature is below 40 

degrees without the permission of the Construction Manager. If permission is granted for 

mixing under such conditions, aggregates or water, or both, shall be heated and the 

concrete shall be placed at a temperature between 50 deg. F and 80 deg. F. 
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3. Retempering of concrete by adding water or any other material is not permitted. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, and 

reinforcement, and embedded items is complete and that required inspections have been 

performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

B. Verify requirements for concrete cover over reinforcement. 

C. Verify that anchors, seats, plates, reinforcement, and other items to be cast into concrete are 

accurately placed, positioned securely, and will not interfere with placing concrete. 

3.2 PREPARATION 

A. Previously Placed Concrete: 

1. Prepare previously placed concrete by cleaning with steel brush and applying bonding 

agent. 

2. Remove laitance, coatings, and unsound materials. 

B. In locations where new concrete is doweled to existing work, drill holes in existing concrete, 

insert steel dowels, and pack solid with nonshrink grout. 

C. Remove debris and ice from formwork, reinforcement, and concrete substrates. 

D. Remove water from areas receiving concrete before concrete is placed. 

E. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable 

to testing agency, including the following: 

1. Daily access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Secure space for storage, initial curing, and field curing of test samples, including source 

of water and continuous electrical power at Project Site during Site curing period for test 

samples. 

4. Security and protection for test samples and for testing and inspection equipment at 

Project Site. 

3.3 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with 

ASTM E1643 and manufacturer's written instructions. 
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1. Install vapor retarder with longest dimension parallel with direction of concrete pour. 

2. Face laps away from exposed direction of concrete pour. 

3. Lap vapor retarder over footings and grade beams not less than 6 inches (150 mm), 

sealing vapor retarder to concrete. 

4. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing 

entire perimeter to floor slabs, grade beams, foundation walls, or pile caps. 

6. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 

7. Protect vapor retarder during placement of reinforcement and concrete. 

a. Repair damaged areas by patching with vapor retarder material, overlapping 

damages area by 6 inches on all sides, and sealing to vapor retarder. 

3.4 INSTALLATION 

A. Placing Concrete: 

1. Place concrete according to ACI 301 if not otherwise specified on Drawings. 

2. Notify testing laboratory and Engineer, minimum 48 hours prior to commencement of 

operations. 

3. Ensure that reinforcement, inserts, embedded parts, formed expansion and contraction 

joints, are not disturbed during concrete placement. 

4. Joint Filler: 

a. Separate slabs on grade from vertical surfaces with joint filler of thickness shown 

on drawings. 

b. Place joint filler in floor slab pattern placement sequence; set top to required 

elevations; secure to resist movement by wet concrete. 

c. Extend joint filler from bottom of slab to within 1/2 inch of finished slab surface if 

not otherwise specified on drawings. 

5. If slab saw-cutting technique is not specifically allowed by Drawings, Joint Devices shall 

be used as follows for slabs on grade: 

a. Coordination: Install construction joint devices in coordination with floor slab 

pattern placement sequence; set top to required elevations; secure to resist 

movement by wet concrete. 

b. Install joint device anchors, maintaining correct position to allow joint cover to be 

flush with floor finish. 

c. Install joint covers in one-piece length when adjacent construction activity is 

complete. 

6. Deposit concrete at final position, preventing segregation of mix. 

7. Place concrete in continuous operation for each panel or section as determined by 

predetermined joints. 

8. Consolidate concrete. 

9. Maintain records of concrete placement, including date, location, quantity, air 

temperature, and test samples taken. 

10. Place concrete continuously between predetermined expansion, control, and construction 

joints. 
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11. Saw-Cut Joints: 

a. Saw-cut joints within 12 hours after placing. 

b. Use 3/16 inch thick blade. 

c. Cut into 1/4 depth of slab thickness if not otherwise specified on Drawings. 

12. Screeding: 

a. Screed floors and slabs on grade level if not indicated sloped for drainage on 

Drawings. 

b. Surface Flatness:  

1) FF 20. 

2) Maximum 1/4 inch in 10 feet. 

B. Concrete Finishing: 

1. Provide formed concrete walls, columns, and beams to be left exposed with smooth-

rubbed finish. 

2. Apply a broom finish to concrete floor surfaces if not otherwise specified on Drawings. 

3. Apply a broom finish to exterior concrete platforms, steps, ramps, and locations indicated 

on Drawings 

4. Broom Finish: 

a. Immediately after float finishing, slightly roughen trafficked surface by brooming 

with fiber-bristle broom perpendicular to main traffic route. 

b. Coordinate required final finish with Engineer before application. 

5. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish to 

concrete stair treads, platforms, ramps as indicated on Drawings 

a. Apply in accordance with manufacturer's written instructions and as follows: 

1) Uniformly spread 25 lb/100 sq. ft. of dampened slip-resistive aggregate over 

surface in one or two applications. 

2) Tamp aggregate flush with surface, but do not force below surface. 

3) After broadcasting and tamping, apply float finish. 

4) After curing, lightly work surface with a steel wire brush or an abrasive 

stone and water to expose slip-resistive aggregate. 

C. Curing and Protection: 

1. Immediately after placement, protect concrete from premature drying, excessively hot or 

cold temperatures, and mechanical injury. 

2. Protect concrete footings from freezing for minimum of five days. 

3. Maintain concrete with minimal moisture loss at relatively constant temperature for 

period as necessary for hydration of cement and hardening of concrete. 

4. Cure floor surfaces according to ACI 301 if not otherwise specified on Drawings. 

5. Ponding: Maintain 100 percent coverage of water over floor slab areas continuously for 

seven days. 

6. Spray water over floor slab areas and maintain wetness for seven days. 
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7. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by 

power spray or roller in accordance with manufacturer's written instructions. 

a. Recoat areas subject to heavy rainfall within three hours after initial application. 

b. Maintain continuity of coating and repair damage during curing period. 

3.5 FIELD QUALITY CONTROL 

A. Section 014000 - Quality Requirements: Requirements for inspecting and testing. 

B. Perform testing according to ACI 318. 

C. Provide unrestricted access to Work and cooperate with appointed testing firm. 

D. Submit proposed mix design of each class of concrete to testing firm for review prior to 

commencement of Work. 

E. Concrete Inspections: 

1. Continuous Placement Inspection: Inspect for proper installation procedures. 

2. Periodic Curing Inspection: Inspect for specified curing temperature and procedures. 

F. Strength Test Samples: 

1. Sampling Procedures: Comply with ASTM C172. 

2. Cylinder Molding and Curing Procedures: 

a. Comply with ASTM C31/C31M). 

b. Cylinder Specimens:  Field cured. 

3. Sample concrete and make one set of three cylinders for every 75 cu. yd. or less of each 

class of concrete placed each day, and for every 5,000 sq. ft. of surface area for slabs and 

walls. 

4. If volume of concrete for a class of concrete would provide less than five sets of 

cylinders, take samples from five randomly selected batches, or from every batch if less 

than five batches are used. 

G. Field Testing: 

1. Slump Test Method: Comply with ASTM C143/C143M. 

2. Air Content Test Method: Comply with ASTM C173/C173M. 

3. Temperature Test Method: Comply with ASTM C1064. 

4. Compressive Strength Concrete: 

a. Measure slump and temperature for each sample. 

b. Measure air content in air-entrained concrete for each sample. 

H. Cylinder Compressive Strength Testing: 

1. Test Method: Comply with ASTM C39/C39M. 

2. Test Acceptance: According to ACI 318. 
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3. Test one cylinder at seven days. 

4. Test one cylinder at 28 days. 

5. Retain one cylinder for 90 days for testing when requested by Engineer. 

6. Dispose of remaining cylinders if testing is not required. 

I. Core Compressive Strength Testing: 

1. Sampling and Testing Procedures: Comply with ASTM C42/C42M. 

2. Test Acceptance: According to ACI 318. 

3. Drill three cores for each failed strength test from failed concrete. 

J. Patching: 

1. Allow Engineer to inspect concrete surfaces immediately upon removal of forms. 

2. Honeycombing or Embedded Debris in Concrete: 

a. Not acceptable. 

b. Notify Engineer upon discovery. 

3. Patch imperfections according to ACI 301. 

K. Defective Concrete: 

1. Description: Concrete not conforming to required lines, details, dimensions, tolerances, 

or specified requirements. 

2. Repair or replacement of defective concrete will be determined by Engineer. 

3. Do not patch, fill, touch up, repair, or replace exposed concrete except upon express 

direction of Engineer for each individual area. 

END OF SECTION 033000 
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SECTION 068210 - FIBERGLASS REINFORCED PLASTIC GRATING 

 

 

PART 1 GENERAL 

 

1.1 SUMMARY 

 

 A. Section Includes: 

 

  1. Fiberglass grating and treads. 

  2. Fiberglass support members and accessories. 

 

1.2 SYSTEM DESCRIPTION 

 

 A. Design Requirements: 

 

  1. Design grating and support system to sustain dead loads and superimposed live loads. 

  2. Design Loads: 

 

   a. 100 psf uniform live load or 1,000 lbs moving concentrated live load, whichever 

produces maximum stress. 

 

(Note:  1,000 lbs concentrated load is limited to maximum tread span of 42 in.) 

 

  3. Stair Treads: 

 

   a. 100 psf uniform live load or 1,000 lbs moving concentrated live load, whichever 

produces maximum stress. 

 

  4. Deflection: 

 

   a. 3/8 in. maximum under uniform live load of 100 psf for grating and stair treads. 

 

   b. Span:  L/240 L/180 maximum for support members. 

 

1.3 SUBMITTALS 

 

 A. Shop Drawings: 

 

  1. Grating and support system layout and details, part dimensions, section identification, design 

load and fastening method. 

 

  2. Stamped by Professional Engineer registered in State of Maryland. 

 

 B. Product Data: 

 

  1. Manufacturer’s literature. 
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1.4 DELIVERY, STORAGE AND HANDLING 

 

 A. Store to avoid damage from weather and other construction. 

 

 B. Replace damaged or deteriorated materials and remove from site. 

 

 C. Tag each piece with manufacturer’s drawing and part number for installation. 

 

PART 2 PRODUCTS 

 

2.1 GRATING AND TREADS 

 

 A. Manufacturers: 

 

  1. Fibergrate Composite Structures, Inc., 

  2. IKG/Borden  

  3. Strongwell Corp. 

  4. Or approved equal. 

 

 B. Materials: 

 

  1. 1-1/2 in. deep x 1-1/2 in. square mesh, 2 in. deep x 2 in. square mesh or 1 in. deep, 1 in. x 

4 in. rectangular mesh molded grating. 

  2. Premium vinyl ester resin, continuous glass filament reinforcement, approximately 30% 

glass to resin ratio. 

  3. Resin rich exterior surfaces free of air bubbles and dry glass. 

  4. Meet self-extinguishing requirements of ASTM D635 and have Class 1 flame-spread rating 

(tunnel test) of 25 or less in accordance with ASTM E84. 

 

 C. Provide minimum 50% to maximum 70% open surface area. 

 

 D. Provide walkway surface with skid-resistant finish. 

 

2.2 FIBERGLASS SUPPORTS 

 

 A. Manufacturers: 

 

  1. Pultex Series by Creative Pultrusions, Inc., 

  2. Extren Series by Strongwell, 

  3. IMCO Reinforced Plastics, Inc., 

  4. Dynaform by Fibergrate Composite Structures, Inc., 

  5. Or approved equal. 

 

 B. Materials: 

 

  1. Angles, channels and other structural shapes of fiberglass reinforced polyester and/or vinyl 

ester resins. 
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  2. Reinforcements shall consist of combination fiberglass roving, continuous strand mats and 

veil material. 

  3. UV inhibited with surfacing veil on all faces. 

 

 C. Fiberglass angle support and support frames shall be similar to details shown for metal grating. 

 

2.3 ACCESSORIES 

 

 A. Fiberglass or stainless steel hold-down clips, bolts and anchors standard with manufacturer. 

 

 B. Fiberglass accessories shall have corrosion-resistant properties equal to or greater than materials 

they connect. 

 

 C. Metal accessories shall be Type 316 stainless steel.  Concrete anchors shall comply with Drawing 

G2.3. 

 

2.4 FABRICATION 

 

 A. Seal cut edges with compatible resin system. 

 

 B. Provide banded edges or additional supports at openings in grating panels. 

 

 

PART 3 EXECUTION 

 

3.1 EXAMINATION 

 

 A. Examine supports for size, layout and alignment.  Surfaces shall be free of debris. 

 

 B. Correct defects considered detrimental to proper application. 

 

3.2 INSTALLATION 

 

 A. Install in accordance with approved submittals and manufacturer’s written instructions. 

 

 B. Position grating sections flat and square with ends bearing minimum 1-1/4 in. on supporting 

structure. 

 

 C. Maximum Grating Clearances: 

 

  1. 1/4 in. from vertical steel sections 

  2. 1/2 in. from concrete and masonry walls 

  3. 1/4 in. between sections and at ends 

 

 D. Attach grating to supports with hold-down clips spaced as recommended by manufacturer, but not 

greater than 4 ft 0 in. oc; minimum one on each side. 

 

 E. Seal edges cut in field with compatible resin system. 
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END OF SECTION 068210 
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SECTION 068215 - FIBERGLASS REINFORCED PLASTIC (FRP) STRUCTURAL SHAPES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 

1. Fiberglass reinforced plastic structural shapes. 

1.2 REFERENCE STANDARDS 

A. American Society For Testing And Materials (ASTM) Test Methods: 

 

1. ASTM D-635 - Rate of Burning and/or Extent and Time of Burning of Plastics in a 

Horizontal Position 

2. ASTM E-84 - Surface Burning Characteristics of Building Materials 

1.3 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. The Contractor shall furnish shop drawings Layout and details, part dimensions, section 

identification and fastening method, stamped by Professional Engineer registered in State of 

Maryland. 

1.4 QUALITY ASSURANCE 

A. Manufacturer shall be certified to the ISO 9001-2008 standard.   

B. Manufacturer shall provide proof of certification from at least two other quality assurance 

programs for its facilities or products. 

1.5 QUALIFICATIONS 

A. Fabricator: 

 

1. All items to be provided under this Section shall be furnished only by manufacturers 

having a minimum of ten (10) years experience in the design and manufacture of similar 

products and systems. Additionally, if requested, a record of at least five (5) previous, 

separate, similar successful installations in the last five (5) years shall be provided. 

2. Manufacturer shall offer a 3-year limited warranty on all FRP products against defects in 

materials and workmanship. 

 REV. 1.
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B. Erector: Company specializing in performing Work of this Section with minimum three years' 

documented experience. 

1.6 EXISTING CONDITIONS 

A. Field Measurements: Verify field measurements prior to fabrication. Indicate field 

measurements on Shop Drawings. 

1.7 PRODUCT DELIVERY AND STORAGE 

A. Exercise precautions necessary to protect fiberglass structural shapes from damage due to 

breakage, nicks, gouges, during fabrication, handling and installation. 

B. Store to avoid damage from weather and other construction. 

C. Replace damaged or deteriorated materials with new materials and remove damaged materials 

from site. 

D. Tag each piece with manufacturer’s drawing and part number for installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE AND DESIGN CRITERIA 

 

1. Design structural framing to sustain dead loads and superimposed live loads. 

a. Design Loads: 100 psf uniform live load or 1,000 lbs concentrated live load at 

center of span, whichever produces maximum stress. 

b. Deflection: Span:  L/180 maximum. 

2.2 HANDRAILS AND RAILINGS 

A. Manufacturers: 

1. Fibergrate Composite Structures Inc., 

2. IMCO Reinforced Plastics, Inc. 

3. IKG/Borden, 

4. Strongwell Corp., 

5. Or approved equal. 

B. Materials: 

 

1. Vinyl ester resin, continuous glass filament reinforcement, glass to resin ratio of greater 

than 50%. 

2. Resin rich exterior surfaces free of air bubbles and dry glass. 

3. Meet self extinguishing requirements of ASTM D635 and have Class 1 flame spread 

rating (tunnel test) of 25 or less in accordance with ASTM E84. 

4. UV inhibited with surfacing veil on all faces. 

 REV. 1.
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5. Resins shall be of a chemical formulation necessary to provide the corrosion resistance to 

the following: 

 

a. 25 percent solution sodium hydroxide, 

b. 50 percent solution sodium hydroxide, 

c. 25 percent solution potassium hydroxide, 

d. 50 percent solution potassium hydroxide, 

e. Mineral oil and polymer emulsions, and 

f. 40 percent solution polyaluminum chloride. 

2.3 FABRICATION 

A. Fabricate and assemble structural shapes as indicated on Drawings and in accordance with 

manufacturer’s recommendations. 

B. Seal cut edges and drilled holes with compatible resin system. 

C. Connections may use mechanical, adhesive, or combination utilizing both.  Accessories shall 

have corrosion resistant properties equal to or greater than materials they connect. 

D. Metal accessories shall be Type 316 stainless steel.  Concrete anchors shall be as specified on 

shop drawing. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive Work. 

3.2 PREPARATION 

A. Supply items required to be cast into concrete with setting templates to appropriate Sections. 

3.3 INSTALLATION 

A. Erect and make connections in accordance with approved submittals and manufacturer’s written 

instructions. 

B. Seal drilled holes and edges cut in field with compatible resin system. 

END OF SECTION 068215 

 REV. 1.
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SECTION 068220 - FIBERGLASS REINFORCED PLASTIC (FRP) FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 

1. Stairs and Platforms 

2. Ladders and Cages. 

B. Related Requirements: 

 

1. Section 068210 - Fiberglass Reinforced Plastic Grating 

2. Section 068215 - Fiberglass Reinforced Plastic Structural Shapes 

1.2 REFERENCE STANDARDS 

A. American Society For Testing And Materials (ASTM) Test Methods: 

1. ASTM E-84 - Surface Burning Characteristics of Building Materials 

1.3 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: 

 

1. Design tables showing limits for span length and deflection under various uniform and 

concentrated loads. 

2. Materials of construction. 

C. Shop Drawings: 

  

1. The Contractor shall furnish shop drawings Layout and details, part dimensions, section 

identification and fastening method, stamped by Professional Engineer registered in State 

of Maryland. 

1.4 QUALITY ASSURANCE 

A. Manufacturer shall be certified to the ISO 9001-2008 standard.   

B. Manufacturer shall provide proof of certification from at least two other quality assurance 

programs for its facilities or products. 
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1.5 QUALIFICATIONS 

A. Fabricator: 

  

1. All items to be provided under this Section shall be furnished only by manufacturers 

having a minimum of ten (10) years experience in the design and manufacture of similar 

products and systems. Additionally, if requested, a record of at least five (5) previous, 

separate, similar successful installations in the last five (5) years shall be provided. 

2. Manufacturer shall offer a 3-year limited warranty on all FRP products against defects in 

materials and workmanship. 

B. Erector: Company specializing in performing Work of this Section with minimum three years' 

documented experience. 

1.6 EXISTING CONDITIONS 

A. Field Measurements: Verify field measurements prior to fabrication. Indicate field 

measurements on Shop Drawings. 

1.7 PRODUCT DELIVERY AND STORAGE 

A. Exercise precautions necessary to protect fiberglass structural shapes from damage due to 

breakage, nicks, gouges, during fabrication, handling and installation. 

B. Store to avoid damage from weather and other construction. 

C. Replace damaged or deteriorated materials with new materials and remove damaged materials 

from site. 

D. Tag each piece with manufacturer’s drawing and part number for installation.. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE AND DESIGN CRITERIA 

A. Design of FRP products including connections shall be in accordance with OSHA, governing 

building codes and standards as applicable, minimum factor of safety of 2.0. 

B. Stairs: 100 psf uniform live load or 1,000 lbs concentrated load, whichever produces maximum 

stress. 

C. Platforms: 100 psf uniform live load or 1,000 lbs moving concentrated load, whichever 

produces maximum stress. 

D. Ladders:  Concentrated vertical load of 300 lbs applied at mid span of rung. 
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2.2 HANDRAILS AND RAILINGS 

A. Comply with Section 068610 - Fiberglass Reinforced Plastic Railings 

2.3 MANUFACTURERS 

A. Fibergrate Composite Structures Inc., 

B. IMCO Reinforced Plastics, Inc. 

C. IKG/Borden, 

D. Strongwell Corp., 

E. Or approved equal. 

2.4 GENERAL 

A. Materials shall be new stock and free from defects and imperfections that might affect 

performance of the finished product. 

B. The materials shall be of the kind and quality specified, and where quality is not specified, it 

shall be suitable for purpose intended. 

C. Resins shall be of a chemical formulation necessary to provide the corrosion resistance to the 

following: 

 

1. 25 percent solution sodium hydroxide, 

2. 50 percent solution sodium hydroxide, 

3. 25 percent solution potassium hydroxide, 

4. 50 percent solution potassium hydroxide, 

5. Mineral oil and polymer emulsions, and 

6. 40 percent solution polyaluminum chloride. 

D. FRP products shall be manufactured using pultruded or pultrusion process resin with flame 

retardant and UV inhibitor additives.  Synthetic surface veil shall be outermost layer covering 

the exterior surface.  FRP shapes shall achieve flame spread of 25 or less in accordance with 

ASTM test method E84. 

E. After fabrication, seal cut ends, holes and abrasions of FRP shapes with compatible resin 

coating to prevent intrusion of corrosives and moisture. 

F. FRP products exposed to weather shall contain ultra violet inhibitor and shall additionally 

receive one mil thick UV coating to shield from ultra violet light. 

G. Exposed surfaces shall be smooth and true to form. 

H. Metal accessories shall be 316 stainless steel. 
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I. Provide fittings by FRP manufacturer.  Components used to join fabricated sections together 

may be shipped loose.  Connections may use mechanical, adhesive or combination utilizing 

both.  Accessories shall have corrosion-resistant properties equal to or greater than materials 

they connect.  

2.5 LADDERS AND CAGES 

A. Side Rails and Cage Straps:  Fiberglass reinforced pultruded members. 

B. Side Rails:  1-3/4 in. minimum sq tube with wall thickness of 0.156 in. or greater. 

C. Rungs:  1 in. dia thermal cure rod with yellow pigmented epoxy, nonskid grit surface. 

D. Cage Hoops:  Manufactured by open mold hand lay up process with width of 3 in. and thickness 

of 1/4 in. minimum at top and bottom and 2 in. x 1/4 in. at intermediate hoops.  Interconnect 

cage with 2 in. x 3/16 in. pultruded straps spaced 9 in. on center around hoop. 

E. Joints and rungs shall be epoxied and riveted.  Attach hoops to rails in manner which provides 

hand clearance throughout length of ladder. 

F. Shop assembled ladder pre drilled and prepared for field attachments of standoff clips.  Color 

shall be OSHA safety yellow. 

2.6 FASTENERS 

A. Provide anchorage devices and fasteners necessary for securing miscellaneous FRP fabrications 

to in place construction; include threaded fasteners for concrete and masonry through bolts and 

other connectors as required. 

2.7 FABRICATION 

A. Fabricate and assemble structural shapes as indicated on Drawings and in accordance with 

manufacturer’s recommendations. 

B. Seal cut edges and drilled holes with compatible resin system. 

C. Connections may use mechanical, adhesive, or combination utilizing both.  Accessories shall 

have corrosion resistant properties equal to or greater than materials they connect. 

D. Metal accessories shall be Type 316 stainless steel.  Concrete anchors shall be as specified on 

shop drawing. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive Work. 

3.2 GENERAL 

A. Cut, drill and fit for installation of miscellaneous FRP fabrications.  Set FRP fabrication 

accurately in location, alignment and elevation; with edges and surfaces level, plumb, true and 

free of rack and measured from established lines and levels. 

B. Provide temporary bracing or anchors in formwork for items that are to be built into concrete 

masonry or similar construction. 

C. Install in accordance with manufacturer’s instructions. 

3.3 PREPARATION 

A. Coordinate and furnish anchorages, including concrete inserts, sleeves, anchor bolts and 

miscellaneous items having integral anchors that are to be embedded in concrete or masonry 

construction. 

B. Set sleeves in concrete with tops flush with finish surface elevations; protect sleeves from water 

and concrete entry. 

3.4 INSTALLATION OF STAIRS AND PLATFORMS 

A. Install FRP stairs and platforms as shown on approved Shop Drawings. 

3.5 INSTALLATION OF LADDERS 

A. FRP ladders shall be installed as shown on approved Submittals. 

END OF SECTION 068220 
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SECTION 068610 - FIBERGLASS REINFORCED PLASTIC (FRP)  RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 

1. This specification is for a pultruded fiberglass railing system in compliance with 2012 

IBC, and OSHA 1910.23. 

1.2 REFERENCE STANDARDS 

A. American Society For Testing And Materials (ASTM) Test Methods: 

 

1. ASTM D-638 - Tensile Properties of Plastics 

2. ASTM D-790 - Flexural Properties of Unreinforced and Reinforced Plastics 

3. ASTM D-2344 - Apparent Interlaminar Shear Strength of Parallel Fiber Composites by 

Short Beam Method 

4. ASTM D-495 - High Voltage, Low-Current, Dry Arc Resistance of Solid Electrical 

Insulation 

5. ASTM D-696 - Coefficient of Linear Thermal Expansion for Plastics 

6. ASTM E-84 - Surface Burning Characteristics of Building Materials 

1.3 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. The Contractor shall furnish shop drawings of all fabricated railings and accessories in 

accordance with the provisions of this Section. 

C. The Contractor shall furnish manufacturer's shop drawings clearly showing material sizes, 

types, styles, part or catalog numbers, complete details for the fabrication of and erection of 

components including, but not limited to, location, lengths, type and sizes of fasteners, clip 

angles, member sizes, and connection details. 

D. The Contractor shall submit the manufacturer’s published literature including structural design 

data, structural properties data, corrosion resistance tables, certificates of compliance, test 

reports as applicable, and design calculations for systems not sized or designed in the contract 

documents, sealed by a Professional Engineer. 

1.4 QUALITY ASSURANCE 

A. Manufacturer shall be certified to the ISO 9001-2008 standard.   
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B. Manufacturer shall provide proof of certification from at least two other quality assurance 

programs for its facilities or products. 

1.5 QUALIFICATIONS 

A. Fabricator:  

 

1. All items to be provided under this Section shall be furnished only by manufacturers 

having a minimum of ten (10) years experience in the design and manufacture of similar 

products and systems. Additionally, if requested, a record of at least five (5) previous, 

separate, similar successful installations in the last five (5) years shall be provided. 

2. Manufacturer shall offer a 3-year limited warranty on all FRP products against defects in 

materials and workmanship. 

B. Erector: Company specializing in performing Work of this Section with minimum three years' 

documented experience. 

1.6 EXISTING CONDITIONS 

A. Field Measurements: Verify field measurements prior to fabrication. Indicate field 

measurements on Shop Drawings. 

1.7 PRODUCT DELIVERY AND STORAGE 

A. Delivery of Materials: Manufactured materials shall be delivered in original, unbroken pallets, 

packages, containers, or bundles bearing the label of the manufacturer.  Adhesives, resins and 

their catalysts and hardeners shall be crated or boxed separately and noted as such to facilitate 

their movement to a dry indoor storage facility. 

B. Storage of Products: All materials shall be carefully handled to prevent them from abrasion, 

cracking, chipping, twisting, other deformations, and other types of damage.  Adhesives, resins 

and their catalysts are to be stored in dry indoor storage facilities between 70 and 85 degrees 

Fahrenheit until they are required. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE AND DESIGN CRITERIA 

A. Design handrail, guardrail, and attachments to resist forces as required by applicable code.  

B. The completed railing installation shall meet the following non-concurrently load requirements 

with a minimum factor of safety of 2.0: 

1. Concentrated Load: 200 lb.  applied at any point in any direction. 

2. Guard Top Rail Uniform Load: 50 plf  applied in any direction. 
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2.2 HANDRAILS AND RAILINGS 

A. Manufacturers: 

1. Fibergrate Composite Structures Inc., 

2. IKG/Borden, 

3. Strongwell Corp., 

4. Or approved equal. 

B. Materials: 

 

1. The structural shapes shall be composed of fiberglass reinforcement and resin in 

qualities, quantities, properties, arrangements and dimensions as necessary to meet the 

design requirements and dimensions specified in the Contract Documents. 

2. Fiberglass reinforcement shall be a combination of continuous roving, continuous strand 

mat, and surfacing veil in sufficient quantities as needed by the application and/or 

physical properties required. 

3. Resins shall be of a chemical formulation necessary to provide the corrosion resistance to 

the following: 

a. 25 percent solution sodium hydroxide, 

b. 50 percent solution sodium hydroxide, 

c. 25 percent solution potassium hydroxide, 

d. 50 percent solution potassium hydroxide, 

e. Mineral oil and polymer emulsions, and 

f. 40 percent solution polyaluminum chloride. 

4. All finished surfaces of FRP items and fabrications shall be smooth, resin rich, free of 

voids and without dry spots, cracks, crazes or unreinforced areas.  All glass fibers shall be 

well covered with resin to protect against their exposure due to wear or weathering. 

5. All pultruded structural shapes shall be further protected from ultraviolet (UV) attack 

with: 

a. Integral UV inhibitors in the resin,  

b. a synthetic surfacing veil to help produce a resin rich surface, and  

c. an appropriate UV resistant coating for outdoor exposures. 

6. All FRP products shall have a tested flame spread rating of 25 or less per ASTM E 84 

Tunnel Test. 

7. Top and bottom rails for guards are to be 1.75" x 0.125" (44.4 mm x 3.2 mm) wall square 

tube, the posts are to be 2.125" x 0.1875" (53.9 mm x 4.8 mm) wall square tube and kick 

plate is to be ½" deep x 4" wide with two reinforcing ribs. Offset rail used as handrail to 

be 1.5” x 0.25” (38.1 mm x 6.4 mm) wall round tube. 

8. All rails, posts, and kick plates are to be integrally pigmented yellow. 

9. Pultruded structural shapes used in the railing systems shall have the following minimum 

longitudinal mechanical properties: 

a. Tensile Strength: 30,000 psi by ASTM D-638 

b. Tensile Modulus: 2.5 x 106 psi by ASTM D-638 

c. Flexural Strength: 30,000 psi by ASTM D-790 

d. Flexural Modulus : 1.8 x 106 psi by ASTM D-790 

e. Flexural  Modulus (Full Section): 2.8 x 106 psi 

f. Short Beam Shear (Transverse): 4,500 psi by ASTM D-2344 

g. Shear Modulus (Transverse): 4.5 x 105 psi 

h. Coefficient of Thermal Expansion: 8.0 x 10-6 in/in/°F by ASTM D-696 

i. Flame Spread : 25 or less by ASTM E-84 
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10. All fasteners used in the railing system are to be 316 SS.  Rivets to be 18-8 SS 

2.3 FABRICATION 

A. Fit and shop-assemble components in largest practical sizes for delivery to Site. 

B. The post/rail connection for guards is to be fabricated such that the rails are unbroken and 

continuous through the post without the use of packs or splices.  The bottom rail is to be 

installed through the post at a prepared hole made to fit the outside dimensions of the rail.  The 

top rail is to fit into a machined, u-shaped pocket formed into top of the post such that the rail is 

located at the center of the post.  The rails are to be joined to the post through a combination of 

bonding and riveting.  The offset handrail is to be fabricated such that the rail is continuous with 

the use of connectors and splices.  

C. All exposed post corners are to be radiused to eliminate sharp edges. No sharp, protruding edges 

are to remain after assembly of the railing system.   

D. Spacing of the posts and offset handrail supports shall not exceed 6'-0". The bases of the posts 

are to be reinforced to a height of 8.5".  The offset handrails are to be attached to guards or 

walls with brackets.  

E. When required, rails for guards are to be spliced using a 10" length of 1.5" by 1/8" FRP square 

tube bonded and riveted into place using epoxy adhesive.  Rail for offset handrail to be spliced 

using a 5” length of 1” FRP round rod.  

F. To avoid embrittlement at cold temperatures and loss of strength at high temperatures, PVC or 

CPVC connectors should not be used as a load carrying component of the railing system. 

G. All shop fabricated cuts are to be sealed to provide maximum corrosion resistance. 

H. Supply components required for anchorage of fabrications. Fabricate anchors and related 

components of same material and finish as fabrication, except where specifically noted 

otherwise. 

I. Fabricate components to suit stairs and landings, to each other and to building structure. 

J. Fabricate components to accommodate expansion and contraction of members and building 

movement without damage to connections or members. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive Work. 

B. Verify that concealed blocking and reinforcement are installed and correctly located to receive 

wall-mounted handrails. 
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3.2 PREPARATION 

A. Supply items required to be cast into concrete with setting templates to appropriate Sections. 

3.3 INSTALLATION 

A. Install components plumb and level, accurately fitted, free from distortion or defects. 

B. All field cuts to be sealed to provide maximum corrosion resistance coated by the contractor in 

accordance with the manufacturer’s instructions. 

C. Anchors and related components of same material and finish as fabrication, except where 

specifically noted otherwise. 

D. Accurately form components to suit stairs and landings, to each other and to building structure. 

E. Accommodate expansion and contraction of members and building movement without damage 

to connections or members. 

F. Anchor railings to structure with anchors as indicated by fabricator. 

3.4 TOLERANCES 

A. Section 014000 - Quality Requirements: Requirements for tolerances. 

B. Maximum Variation from Plumb:  1/4 inch per story, noncumulative. 

C. Maximum Offset from Alignment: 1/4 inch. 

D. Maximum Out-of-Position: 1/4 inch. 

END OF SECTION 068610 

 REV. 1.



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES        9/2/2022 

KENT COUNTY MARYLAND 

THERMAL PROTECTION 07200 - 1 

SECTION 072000 - THERMAL PROTECTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  

 

1. Foamed-in-place insultation.  

1.2 REFERENCES 

A. Reference Standards: The publications listed below form a part of this specification to the extent 

referenced. The publications are referred to within the text by the basic designation only.  

 

1. ASTM International (ASTM) ASTM C165 Standard Test Method for Measuring 

Compressive Properties of Thermal Insulations 

a. ASTM C518 Standard Test Method for Steady-State Thermal Transmission 

Properties by Means of the Heat Flow Meter Apparatus. 

b. ASTM C930 Potential Health and Safety Concerns Associated with Thermal 

Insulation Materials and Accessories 

c. ASTM D1621 Compressive Properties of Rigid Cellular Plastics  

d. ASTM D2842 Standard Test Method for Water Absorption of Rigid Cellular 

Plastics 

e. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building 

Materials 

f. ASTM E96/E96M Standard Test Methods for Water Vapor Transmission of 

Materials  

2. U.S. National Archives and Records Administration (NARA)  

a. 9 CFR 1910.134 Respiratory Protection. 

1.3 SUBMITTALS 

A. Engineer review is required for submittals designated as “Action Submittals”. Submittals not 

designated as "Action Submittals" are for Contractor Quality Control approval and are to be 

submitted to Engineer for information only. Submit the following in accordance with Section 

013300 - Submittal Procedures: Submittal procedures. 

B. Action Submittals  

1. Product Data  

2. Foamed-in-place insulation  

3. Accessories  

C. Informational Submittals  

1. Manufacturer Instructions  

a. Foamed-in-place Insulation 
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1.4 QUALITY ASSURANCE  

A. Installer Qualifications  

 

1. Foamed-in-place Applicator Qualifications: Utilize a qualified applicator with 

demonstrated experience in performing work comparable to the work of this section, and 

who is trained and authorized by the manufacturer to install the product. 

1.5 DELIVERY, STORAGE, AND HANDLING  

A. Deliver, store, and handle products in accordance with Section 016000 – PRODUCT 

REQUIREMENTS and the amendments and additions presented in this Article. 

B. Delivery and Acceptance Requirements  

 

1. Deliver materials to site in original sealed wrapping bearing manufacturer's name and 

product data.  

2. Unload with minimum handling.  

C. Storage and Handling Requirements  

 

1. Store and handle to protect from damage, in dry locations, not subject to open flames or 

sparks, and easily accessible for inspection and handling.  

2. Comply with manufacturer's recommendations for handling, storing, and protecting of 

materials before and during installation.  

3. Store foamed-in-place materials in paper sacks and protect from water source until 

blending by installer.  

D. Packaging Waste Management  

 

1. Ship materials in containers that are readily recyclable.  

2. Waste insulation materials must be biodegradable, suitable for public landfill disposal.  

E. Safety Precautions 

 

1.  Provide installers with dust and mist respirators, training in their use, and protective 

clothing, approved by National Institute for Occupational Safety and Health (NIOSH) 

and Mine Safety and Health Administration (MSHA) in accordance with 29 CFR 

1910.134. 

2. Consider other safety concerns and measures as outlined in ASTM C930. 

1.6 FIELD CONDITIONS  

A. Ambient Conditions  

 

1. Do not install foam insulation when product temperature is below 50 degrees F  
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PART 2 - PRODUCTS 

2.1 FOAMED IN-PLACE BUILDING INSULATION 

A. Manufacturers 

 

1. Manufacturers List 

a. BASF Corporation 

b. Carlisle Companies. Inc. - Carlisle Spray Foam Insulation  

c. ICP Adhesives and Sealants. Inc.  

d. Poly Master, Inc. 

2. Substitutions:  As specified in Section 016000 - Product Requirements 

B. Performance  

 

1. Formulation: 3-part polymer foamed-in-place plastic insulation consisting of a 

proprietary dry powder resin, mixed by the applicator with a catalyst and foamed with 

compressed air.  

2. Thermal Properties: R-value on 8 inch CMU at 105 pcf (ASTM C1363): 11.05 ft² × h × 

degrees F/Btu. 

3. Thermal Properties: K-value and R-value per inch thickness at 25 degrees F (ASTM 

C518): K-value 0.216 Btu/(ft² × h × degrees F). R-value 4.63 ft² × h × degrees F/Btu. 

4. Thermal Properties: K-value and R-value per inch thickness at 75 degrees F (ASTM 

C518): K-value 0.244 Btu/(ft² × h × degrees F). R-value 4.09 ft² × h × degrees F/Btu.  

5. Water Vapor Transmission (ASTM E96): 4.655 grains/hr × ft². 

6. Permeance (ASTM E96): 6.631 perms/inch.  

7. Average Permeability (ASTM E96): 15.749  

8. Water Vapor Absorption (ASTM D2842): 10 percent by volume at 24 hours, at 25 

degrees F, at 100 percent relative humidity.  

9. Surface Burning Characteristics (ASTM E84): Flamespread 25, smoke developed 40, 

thickness 1 inch. 

10. Building Code Surface Burning Classification: Class I or Class A. 

11. Shrinkage: 2 percent maximum. 

12. Corrosivity: Noncorrosive. 

13. Asbestos or Glass Fiber Content: None. 

14. Off-Gassing or Odors: None. 

15. Formaldehyde or CFC Content: None. 

16. Biodegradability: Biodegradable. 

C. Foamed in-place insulation shall be suitable for the following 

. 

1. Application to concrete. 

2. Application to ceilings and roofs with joint or beam spacing as broad as 3 feet.  

2.2 ACCESSORY PRODUCTS  

A. Adhesive  

1. As recommended by the insulation manufacturer.  
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions  

 

1. When moisture and other conditions are found that do not allow installation of the 

insulation, do not proceed with installation and notify the Engineer immediately of 

conditions.  

2. Ensure cores and spaces are free of mortar and other restrictions to the free flow of foam 

insulation.  

3. Verify that work within the wall voids is complete prior to installation.  

4. Verify that masonry cells do not contain water. 

3.2 PREPARATION 

A. Foamed-in-place Insulation 

 

1. Concrete Masonsry Units (CMU) 

a. Allow masonry mortar to set prior to installing insulation.  

b. For pressure fill installation, drill fill holes into CMU cores. 

1) Drill Hole Size: Minimum diameter 5/8 inch, maximum diameter 2 inches.  

c. For 8-inch CMU, drill every other core. For 12 inch CMU, drill every core. 

2. Concrete Surfaces 

a. Clean and prepare surface in accordance with manufacturer’s instructions 

3.3 INSTALLATION  

A. Foamed-in-place Insulation  

 

1. Concrete Masonsry Units (CMU) 

a. Install foam insulation in CMU cores using pressure fill method to a uniform 

density.  Completely fill each space, crevice and void. 

b. Fill and point drill holes in exposed and concealed masonry units with mortar after 

installation, shaping and texturing to match existing materials. Install splash block 

at each downspout locations. 

2. Concrete Surfaces 

a. Install in accordance with manufacturer’s instructions. 

3.4 FIELD QUALITY CONTROL 

A. Field Tests  

 

1. Verify insulation density of each foam batch by random sampling of foam before 

installation. 

a. Fill a 1 gal non-sealing plastic bag with foam. 

b. Ensure bag weight is between 285 and 325 grams. 
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B. Field Inspections 

 

1. Verify complete filling of voids by drilling or removing block face upon request. 

2. Fill and point drill holes in masonry with mortar after inspection. 

C. Non-Conforming Work  

 

1. Correct foam installation found not to be in compliance with manufacturer’s 

requirements. 

3.5 CLEANING  

A. After foam insulation sets, remove excess insulation outside of cavity.  

B. Properly and legally dispose of waste with other construction waste material.  

3.6 PROTECTION  

A. Do not permit subsequent construction to damage or disturb installed foam insulation.  

B. Do not paint masonry walls until no less than 72 hours after installation of foam insulation. 

END OF SECTION 07200 
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SECTION 077123 - MANUFACTURED GUTTERS AND DOWNSPOUTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  

1. Providing and installing pre-coated seamless aluminum gutters and downspouts for all 

roof edges of building as indicated on Drawings and pre-cast concrete splash pads.  

1.2 REFERENCES 

A. Reference Standards: The publications listed below form a part of this specification to the extent 

referenced. The publications are referred to within the text by the basic designation only.  

1. ASTM International (ASTM)  

a. ASTM B209 Aluminum and Aluminum Alloy Sheet and Plate.  

2. Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA)   

a. Architectural Sheet Metal Manual. 

1.3 SUBMITTALS 

A. Engineer review is required for submittals designated as “Action Submittals”. Submittals not 

designated as "Action Submittals" are for Contractor Quality Control approval and are to be 

submitted to Engineer for information only. Submit the following in accordance with Section 

013300 - Submittal Procedures: Submittal procedures. 

B. Action Submittals  

1. Product Data: Provide data on prefabricated components.  

2. Shop Drawings: Indicate locations, configurations, jointing methods, fastening methods, 

locations, and installation details. 

1.4 QUALITY ASSURANCE  

A. Regulatory Requirements  

1. Conform to applicable code for size and method of rain water discharge.  

B. Conform to SMACNA Manual for sizing components for rainfall intensity determined by a 

storm occurrence of 1 in 25 years. 

1.5 DELIVERY, STORAGE, AND HANDLING  

A. Stack preformed and prefinished material to prevent twisting, bending, or abrasion, and to 

provide ventilation.  Slope to drain. 

B. Prevent contact with materials during storage that may cause discoloration, staining, or damage.  
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Sheet:  ASTM B209, alloy, temper; 0.032 inch thick; plain finish, shop pre-coated 

with primer and two coats of exterior enamel paint.  

2.2 COMPONENTS  

A. Gutters:  SMACNA Rectangular style profile.  

B. Downspouts:  SMACNA Rectangular profile.  

C. Accessories:  Profiled to suit gutters and downspouts.  

2.3 2.03 ACCESSORIES 

A. Anchorage Devices:  SMACNA requirements.  Type recommended by fabricator. 

B. Gutter Supports:  Concealed Brackets. 

C. Downspout Supports:  Brackets.  

D. Fasteners:  Aluminum finish exposed fasteners same as flashing metal.  

2.4 2.04 FABRICATION  

A. Form gutters and downspouts of profiles and sizes to SMACNA requirements.  

B. Construct new gutter system of no less than 5-inch, 27-gauge seamless aluminum gutters, 

downspouts, leaders, drops and accessories including a splash block at each downspout.  

C. Form sections square, true, and accurate in size, in maximum possible lengths, free of distortion 

or defects detrimental to appearance or performance.  Allow for expansion at joints.  

D. Hem exposed edges of metal.  

E. Fabricate gutter and downspout accessories; seal watertight.. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that surfaces are ready to receive work. 
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3.2 INSTALLATION  

A. Install gutters, downspouts, and accessories in accordance with manufacturer's instructions.  

B. Flash and seal gutters to downspouts and accessories.  

C. Slope gutters 1/16 inch per foot minimum.  

D. Seal metal joints watertight.  

E. Install splash block at each downspout locations  

END OF SECTION 077123 
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SECTION 083300 – ROLLING SERVICE DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Insulated rolling service doors. 

B. Related Sections 

1. Section 072000 - Thermal Protection. 

2. Section 133400 - Fabricated Engineered Structures 

1.2 REFERENCES 

A. American National Standards Institute Standard Method For Testing (ANSI): 

 

1. ANSI/DASMA 108 - Sectional Garage Doors And Rolling Doors: Determination Of 

Structural Performance Under Uniform Static Air Pressure Difference. 

B. American Society For Testing And Materials (ASTM): 

 

1. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound 

Transmission Loss of Building Partitions and Element. 

2. ASTM E 330 - Standard Test Method for Structural Performance of Exterior Windows, 

Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference. 

3. ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

4. ASTM A 666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, Plate, 

and Flat Bar. 

5. ASTM A 924 - Standard Specification for General Requirements for Steel Sheet, 

Metallic-Coated by the Hot-Dip Process. 

6. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded 

Bars, Rods, Wire, Profiles, and Tubes. 

C. National Electrical Manufacturers Association (NEMA): 

 

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

2. NEMA MG 1 - Motors and Generators. 

D. National Fenestration Rating Council (NFRC): 

 

1. NFRC 102 - Test Procedure for Measuring the Steady-State Thermal Transmittance of 

Fenestration Systems. 
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1.3 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals 

B. Product Data: Manufacturer's data sheets on each product to be used, including: 

 

1. Preparation instructions and recommendations. 

2. Storage and handling requirements and recommendations. 

3. Details of construction and fabrication. 

4. Installation instructions. 

C. Shop Drawings: Include detailed plans, elevations, details of framing members, anchoring 

methods, required clearances, hardware, and accessories. Include relationship with adjacent 

construction. 

D. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

E. Operation and Maintenance Data: Submit lubrication requirements and frequency, and periodic 

adjustments required. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in performing Work of this section with a 

minimum of five years experience in the fabrication and installation of security closures. 

B. Installer Qualifications: Installer Qualifications: Company specializing in performing Work of 

this section with minimum three years and approved by manufacturer. 

1.5 DELIVERY, STORAGE, AND HANDLING  

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Protect materials from exposure to moisture. Do not deliver until after wet work is complete and 

dry. 

C. Store materials in a dry, warm, ventilated weathertight location. 

1.6 WARRANTY 

A. Warranty: Manufacturer’s limited door system warranty for 2 years for all parts and 

components. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturer:  

1. Overhead Door Corporation 

2. Cornell Cookson, LLC. 

3. Or Approval Equal 

2.2 DESIGN / PERFORMANCE REQUIREMENTS 

A. Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one 

manufacturer for each type of door. Provide secondary components from source acceptable to 

manufacturer of primary components. 

B. Wind Load: wind load shall be 20 PSF. 

C. Operation: Design door assembly, including operator, to operate for not less than 20,000 cycles. 

2.3 INSULATED ROLLING SERVICE DOORS 

A. The following are acceptable products: 

 

1. Stormtite Advanced Performance Insulated Rolling Service Doors: Overhead Door 

Corporation Stormtite AP Model 627, flat, insulated FIT-265 profile. 

2. Approved Equal 

B. Curtain: 

  

1. Interlocking roll-formed slats as specified following. Endlocks shall be attached to each 

end of alternate slats to prevent lateral movement. 

2. Flat profile type for doors up to 40 feet wide.  

3. Front and back slats fabricated of 24 gauge galvanized steel. 

4. Slat cavity filled with CFC-free foamed-in-place, polyurethane insulation. 

a. R-Value: 10.9, U-Value: 0.09. 

C. Performance: 

 

1. Through Curtain Sound Rating: Sound Rating: STC-28 (STC-30+ with HZ noise 

generator) as per ASTM E 90. 

2. Installed System Sound Rating: STC-21 as per ASTM E 90. 

3. U-factor: 0.84 NFRC test report, maximum U-factor of no higher than 1.00. 

4. Air Infiltration: Meets ASHRAE 90.1 and IECC 2012/2015 C402.4.3 Air leakage <1.00 

cfm/ft2. 

D. Slats and Hood Finish: 
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1. Galvanized Steel: Slats and hood galvanized in accordance with ASTM A 653 and 

receive rust-inhibitive, roll coating process, including 0.2 mils 08330-6thick baked-on 

prime paint, and 0.6 mils thick baked-on gray polyester top coat. 

E. Weatherseals: 

  

1. Vinyl bottom seal and internal hood seals. 

2. Interior and exterior EPDM triple-seal finned guide weatherseal. 

3. Lintel weatherseal. 

4. Air Infiltration Package: IECC 2012/2015 listed; product to meet C402.4.3 2012 Air 

leakage <1.00 cfm/ft2. 

a. Air infiltration perimeter seal package includes: guide cover, guide cap, PVC 

weatherseal on exterior of guide, EPDM triple finned weatherseal on interior of 

guide, lintel weatherseal and vinyl bottom seal. 

F. Bottom Bar: 

 

1. Two stainless steel angles minimum thickness 1/8 inch bolted back to back to reinforce 

curtain in the guides. 

G. Guides: Three structural steel angles. 

H. Brackets: Stainless steel to support counterbalance, curtain and hood. 

I. Operation: Chain hoist manual operator. 

J. Locking: Chain keeper locks for chain hoist operation. 

K. Wall Mounting Condition: Face-of-wall mounting. 

L. Insulated Vision Lites: Provide four (4) rows of dual-wall polycarbonate vision ports in 10 

inches by 1 inch uniformly spaced openings. 

2.4 ACCESSORY PRODUCTS  

A. Adhesive and sealants 

1. As recommended by the insulation manufacturer.  

PART 3 - EXECUTION 

3.1 SITE CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 

recommended by manufacturer for optimum results. Do not install products under 

environmental conditions outside manufacturer's absolute limits. 
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3.2 EXAMINATION 

A. Verify opening sizes, tolerances and conditions are acceptable. 

B. Examine conditions of substrates, supports, and other conditions under which this work is to be 

performed. 

C. If substrate preparation is the responsibility of another installer, notify Architect of 

unsatisfactory preparation before proceeding. 

3.3 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 

result for the substrate under the project conditions. 

3.4 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Use anchorage devices to securely fasten assembly to wall construction and building framing 

without distortion or stress. 

C. Securely and rigidly brace components suspended from structure. Secure guides to structural 

members only. 

D. Fit and align assembly including hardware; level and plumb, to provide smooth operation. 

3.5 ADJUSTING 

A. Test for proper operation and adjust as necessary to provide proper operation without binding or 

distortion. 

B. Adjust hardware and operating assemblies for smooth and noiseless operation. 

3.6 CLEANING 

A. Clean curtain and components using non-abrasive materials and methods recommended by 

manufacturer. 

B. Remove labels and visible markings. 

C. Touch-up, repair or replace damaged products before Substantial Completion. 
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3.7 PROTECTION 

A. Protect installed products until completion of project. 

END OF SECTION 083300 
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SECTION 099100 - PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Preparation of surfaces that are to receive finish and finishing surfaces as indicated in 

schedule at end of this section. 

1.2 REFERENCES 

A. Abbreviations and Acronyms 

1. DFT or dft – dry film thickness 

B. Definitions: 

 

1. Coating – a film or thin layer applied to a base material called a substrate. A coating may 

be a metal, alloy, paint, or solid or liquid suspensions on various substrates (e.g., metals, 

plastics, wood, paper, leather, cloth). They may be applied by electrolysis, vapor 

deposition, vacuum, or mechanical means such as brushing, spraying, calendaring, and 

roller coating. A coating may be applied for aesthetic or protective purposes or both. The 

term "coating" as used herein includes emulsions, enamels, stains, varnishes, sealers, 

epoxies, and other coatings, whether used as primer, intermediate, or finish coat. The 

terms paint and coating are used interchangeably. 

2. Dry Film Thickness – the film thickness of the fully cured, dry paint or coating. 

3. Micron/Microns – metric measurement for 0.001 mm or one one-thousandth of a 

millimeter. 

4. Mil/Mils – English measurement for 0.001 in or one-one-thousandth of an inch, equal to 

25.4 microns or 0.0254 mm. 

5. Paint – see Coating definition. 

C. Reference Standards: The publications listed below form a part of this specification to the extent 

referenced. The publications are referred to within the text by the basic designation only. 

 

1. American Conference of Governmental Industrial Hygienists (ACGIH) 

a. ACGIH 0100 Documentation of the Threshold Limit Values and Biological 

Exposure Indices 

2. ASME International (ASME) 

a. ASME A13.1 Scheme for the Identification of Piping Systems 

3. ASTM International (ASTM) 

a. ASTM D235 Mineral Spirits (Petroleum Spirits) (Hydrocarbon Dry Cleaning 

Solvent) 

b. ASTM D4214 Standard Test Method for Evaluating the Degree of Chalking of 

Exterior Paint Films 

c. ASTM D4263 Indicating Moisture in Concrete by the Plastic Sheet Method 

d. ASTM D4444 Use and Calibration of Hand-Held Moisture Meters 
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e. ASTM D6386 Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) 

Coated Iron and Steel Product and Hardware Surfaces for Painting 

f. ASTM F1869 Measuring Moisture Vapor Emission Rate of Concrete Subfloor 

Using Anhydrous Calcium Chloride 

4. Great Lakes – Upper Mississippi River Board of State and Provincial Public Health and 

Environmental Managers (GLUMRB) 

a. Recommended Standards for Water Works. 

5. Master Painters Institute (MPI) 

a. MPI 101 Epoxy Anti-Corrosive Metal Primer 

b. MPI 107 Rust Inhibitive Primer (Water-Based) 

6. Society for Protective Coatings (SSPC) 

a. SSPC 7/NACE No.4 Brush-Off Blast Cleaning 

b. SSPC PA 1 Shop, Field, and Maintenance Painting of Steel 

c. SSPC PA Guide 3 A Guide to Safety in Paint Application 

d. SSPC SP 1 Solvent Cleaning 

e. SSPC SP 10/NACE No. 2 Near-White Blast Cleaning 

f. SSPC SP 12/NACE No.5 Surface Preparation and Cleaning of Metals by 

Waterjetting Prior to Recoating 

g. SSPC SP 2 Hand Tool Cleaning 

h. SSPC SP 3 Power Tool Cleaning 

i. SSPC SP 6/NACE No.3 Commercial Blast Cleaning 

j. SSPC VIS 1 Guide and Reference Photographs for Steel Surfaces Prepared by Dry 

Abrasive Blast Cleaning 

k. SSPC VIS 3 Guide and Reference Photographs for Steel Surfaces Prepared by 

Hand and Power Tool Cleaning 

l. SSPC VIS 4/NACE VIS 7 Guide and Reference Photographs for Steel Surfaces 

Prepared by Waterjetting 

7. U.S. National Archives and Records Administration (NARA) 

a. 29 CFR 1910.1000 Air Contaminants 

1.3 SUBMITTALS 

A. Action Submittals: 

 

1. Engineer review is required for submittals designated as “Action Submittals”. Submittals 

not designated as "Action Submittals" are for Contractor Quality Control approval and 

are to be submitted to Engineer for information only. Submit the following in accordance 

with Section 012500.00 - Substitution Procedures 

2. Product Data 

a. List of manufacturers and products. 

3. Samples 

a. Two sets of color chips for each product. 

B. Maintenance Material Submittals: 

 

1. Extra Stock Materials 

a. Leave on premises, acceptably stored, not less than one gallon of each color used. 

b. Containers to be tightly sealed and clearly labeled for identification. 
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1.4 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with all applicable Federal and State regulatory 

requirements 

B. Qualifications: 

 

1. Applicator 

 

a. Submit the name, address, telephone number, and e-mail address of the 

subcontractor that will be performing surface preparation and coating application. 

b. Submit evidence that key personnel have successfully performed surface 

preparation and application of coatings on no less than 3 similar projects within the 

past three years. 

c. List information by individual and include the following: 

1) Name of individual and proposed position for this work. 

2) Contact information and dates for referenced projects. 

3) Description of work performed and position or responsibility of individual 

on the referenced projects. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver paint materials in sealed original labeled containers, bearing manufacturer's name, type 

of paint, brand name, color designation, and manufacturer's directions including warnings and 

special precautions. 

B. Furnish pigmented paints in containers not larger than 5 gallons. 

C. Store paints and thinners in accordance with the manufacturer's written directions, and store off 

the ground, under cover, with sufficient ventilation to prevent the buildup of flammable vapors, 

and at temperatures between 40 to 95 degrees F. 

D. Do not store paint, polyurethane, varnish, and wood stain products with materials that have a 

high capacity to adsorb VOC emissions. 

E. Do not store paint, polyurethane, varnish, and wood stain products in occupied spaces. 

1.6 FIELD CONDITIONS 

A. Ambient Conditions: 

 

1. Do not apply coating when air or substrate conditions are less than 5 degrees F above 

dew point or below 50 degrees F or over 95 degrees F, unless specifically pre-approved 

by the Owner or their representative and the product manufacturer. 

2. Do not exceed manufacturer recommendations for application conditions. 

3. Comply with manufacturer recommendations for space ventilation during and after 

installation. 

4. Isolate area of application from rest of building when applying high emission paints and 

coatings. 
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B. Post-Application: 

 

1. Vacate space for as long as possible after application. 

2. Wait no less than 48 hours before occupying freshly painted rooms. 

3. Maintain one of the following ventilation conditions during the curing period, or for 72 

hours after application: 

a. Supply 100 percent outside air 24 hours a day. 

b. Supply airflow at a rate of 6 air changes per hour, when outside temperatures are 

between 55 degrees F and 85 degrees F and humidity is between 30 percent and 60 

percent. 

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air conditions are 

not within the range stipulated above. 

C. Provide no less than 15 foot candles of lighting on surfaces to be finished. 

PART 2 - PRODUCTS 

2.1 PRODUCTS 

A. Manufacturers 

1. Benjamin Moore, 

2. Pennsbury, 

3. Sherwin Williams, 

4. Or approved equal. 

B. Potable systems: 

 

1. For materials that come in contact with water intended for use in public water supply, 

meet the applicable American National Standards Institute/National Sanitation 

Foundation International (ANSI/NSF) standards for direct or indirect drinking water 

additives. The products can also be certified by an organization having a third party 

certification program accredited by the ANSI. 

C. Materials: 

 

1. Select products from description of systems. 

2. Select primary products of a coating system from the products of a single manufacturer. 

3. For secondary products not specified by name and required for the job provide "best 

grade" or “first line" products of a reputable manufacturer. 

4. Field and Shop Coat Compatibility 

a. Apply shop coats to fabrications and equipment that are compatible with field 

coats specified. 

b. Above requirement does not apply to full factory-finished items having both 

primer and final finish coatings. 

D. Colors: 

 

1. All shop coatings shall be manufacturers standard color. 

2. Field coatings shall be gray, tan, white or clear. 
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E.  Mixing and Tinting: 

 

1. Deliver paints and enamels ready-mixed to jobsite. 

2. Accomplish job mixing and job tinting only when acceptable to Engineer. 

3. Mix only in mixing pails placed in suitable sized non-ferrous or oxide resistant metal 

pans. 

4. Use tinting colors recommended by manufacturer for the specific type of finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces scheduled to receive paint and finishes for conditions that will adversely 

affect execution, permanence or quality of work and that cannot be put into an acceptable 

condition through preparatory work as included in Paragraph SURFACE PREPARATION. 

B. Do not proceed with surface preparation and coating application until conditions are suitable. 

3.2 PREPARATION 

A. Protection of In-place Conditions: 

 

1. Adequately protect other surfaces from paint and damage. Repair damage as a result of 

inadequate or unsuitable protection. 

2. Furnish sufficient drop cloths, shields and protective equipment to prevent spray and 

droppings from fouling surfaces not being painted and surfaces within storage and 

preparation area. 

3. Place cotton waste, cloths and material that might constitute a fire hazard in closed metal 

containers and remove daily from site. 

4. Remove electrical plates, surface hardware, fittings and fastenings, prior to painting 

operations. These items are to be carefully stored, cleaned and replaced on completion of 

work in each area. Do not use solvent to clean hardware that might remove permanent 

lacquer finish. 

B. Surface Preparation: 

 

1. Remove dirt, splinters, loose particles, grease, oil, disintegrated coatings, and other 

foreign matter and substances deleterious to coating performance as specified for each 

substrate before application of paint and surface treatments. 

2. Remove oil and grease prior to mechanical cleaning. 

3. Sequence cleaning so that dust and other contaminants will not fall on wet, newly painted 

surfaces. 

4. For exposed ferrous metals on and in contact with surfaces to be painted with water-

thinned paints, spot-prime with a suitable corrosion-inhibitive primer that will prevent 

flash rusting and that is compatible with the coating specified for the adjacent areas. 

5. Sand, spackle, and treat minor defects to render them smooth. Minor defects are defined 

as scratches, nicks, cracks, gouges, spalls, alligatoring, chalking, and irregularities due to 
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partial peeling of previous coatings. Remove chalking by sanding or blasting so that 

when tested in accordance with ASTM D4214, the chalk rating is not less than 8. 

6. Remove existing coatings from the following surfaces: 

a. Surfaces containing large areas of minor defects. 

b. Surfaces containing more than 20 percent peeling area. 

c. Surfaces designated by the Owner or their representative, such as surfaces where 

rust shows through existing coatings. 

7. Substrate Repair: 

a. Repair substrate surface damaged during coating removal. 

b. Sand edges of adjacent soundly-adhered existing coatings so they are tapered as 

smooth as practical to areas involved with coating removal. 

c. Clean and prime the substrate as specified. 

8. Existing and New Ferrous Surfaces: 

a. Ferrous Surfaces including Shop-coated Surfaces and Small Areas that Contain 

Rust, Mill Scale and Other Foreign Substances 

1) Solvent clean or detergent wash in accordance with SSPC SP 1 to remove 

oil and grease. 

2) Where shop coat is missing or damaged, clean according to SSPC SP 2, 

SSPC SP 3, SSPC SP 6/NACE No.3, or SSPC SP 10/NACE No. 2. 

3) Brush-off blast remaining surface in accordance with SSPC 7/NACE No.4. 

4) Water jetting to SSPC SP 12/NACE No.5 WJ-4 may be used to remove 

loose coating and other loose materials. Use inhibitor as recommended by 

coating manufacturer to prevent premature rusting. 

5) Protect shop-coated ferrous surfaces from corrosion by treating and touching 

up corroded areas immediately upon detection. 

b. Surfaces With More than 20 Percent Rust, Mill Scale, and Other Foreign 

Substances: 

1) Clean entire surface in accordance with SSPC SP 10/NACE No. 2/SSPC SP 

12/NACE No.5 WJ-2. 

9. Final Ferrous Surface Condition: 

a. For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and SSPC SP 

3. As a visual reference, ensure cleaned surfaces are similar to photographs in 

SSPC VIS 3. 

b. For abrasive blast cleaned surfaces, the requirements are stated in SSPC 7/NACE 

No.4, SSPC SP 6/NACE No.3, and SSPC SP 10/NACE No. 2. As a visual 

reference, ensure cleaned surfaces are similar to photographs in SSPC VIS 1. 

c. For waterjet cleaned surfaces, the requirements are stated in SSPC SP 12/NACE 

No.5. As a visual reference, ensure cleaned surfaces are similar to photographs in 

SSPC VIS 4/NACE VIS 7. 

10. Galvanized Surfaces: 

a. Galvanized Surfaces With Only Dirt and Zinc Oxidation Products: 

1) Clean with solvent, steam, or non-alkaline detergent solution in accordance 

with SSPC SP 1. 

2) If the galvanized metal has been passivated or stabilized, completely remove 

the coating by brush-off abrasive blast. 

3) Ensure new galvanized steel to be coated is not "passivated" or "stabilized". 

4) If the absence of hexavalent stain inhibitors is not documented, test as 

described in ASTM D6386, Appendix X2, and remove by one of the 

methods described therein. 

b. Galvanized with Slight Coating Deterioration or with Little or No Rusting 
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1) Water jetting to SSPC SP 12/NACE No.5 WJ3 to remove loose coating 

from surfaces with less than 20 percent coating deterioration and no 

blistering, peeling, or cracking. 

2) Use inhibitor as recommended by the coating manufacturer to prevent 

rusting. 

c. Galvanized With Severe Deteriorated Coating or Severe Rusting 

1) Water jet to SSPC SP 12/NACE No.5 WJ3 degree of cleanliness. 

11. Non-Ferrous Metallic Surfaces: 

a. For surface cleaning of aluminum and aluminum-alloy, lead, copper, and other 

nonferrous metal surfaces, solvent clean in accordance with SSPC SP 1 and wash 

with mild non-alkaline detergent to remove dirt and water soluble contaminants. 

12. Terne-Coated Metal Surfaces: 

a. Solvent clean surfaces with mineral spirits, ASTM D235. 

b. Wipe dry with clean, dry cloths. 

13. Surfaces with a Bituminous or Mastic-Type Coating: 

a. Remove chalk, mildew, and other loose material by washing with a solution of 1/2 

cup trisodium phosphate, 1/4 cup household detergent, 1 quart 5 percent sodium 

hypochlorite solution and 3 quarts of warm water 

3.3 SAFETY AND HEALTH 

A. Apply coating materials using safety methods and equipment in accordance with the following: 

 

1. Comply with applicable Federal, State, and local laws and regulations. 

2. Complete an analysis of the potential impact of painting operations on painting personnel 

and on others involved in and adjacent to the work zone. 

B. Safety Methods Used During Coating Application: 

 

1. Comply with the requirements of SSPC PA Guide 3. 

C. Toxic Materials: 

 

1. To protect personnel from overexposure to toxic materials, conform to the most stringent 

guidance of:  

a. The applicable manufacturer's Safety Data Sheets (SDS) or local regulation. 

b. 29 CFR 1910.1000. 

c. ACGIH 0100, threshold limit values. 

3.4 LOCATION AND SURFACE TYPE TO BE PAINTED 

A. Painting Included: 

 

1. Applied chemical resistant coatings to concrete of chemical tanks secondary containment 

areas and building sumps in accordance with Section 099635 – Chemical Resistance 

Coatings.  

2. New factory finished surfaces that require identification and color coding and factory 

finished surfaces that are damaged during performance of the work. 

3. Existing coated surfaces that are damaged during performance of the work. 
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4. All metal surfaces other than stainless steel which have not received more than a factory 

applied primer coating. 

B. Painting Excluded: 

 

1. Do not paint the following unless indicated otherwise. 

a. Concrete floors and walls other than those of tanks, containment areas, and sumps. 

b. Surfaces concealed and made inaccessible by panelboards, fixed ductwork, 

machinery, and equipment fixed in place. 

c. Surfaces in concealed spaces. Concealed spaces are defined as enclosed spaces 

above suspended ceilings, furred spaces, attic spaces, crawl spaces, and chases. 

d. Steel to be embedded in concrete. 

e. Copper, stainless steel, aluminum, brass, glass, pressure treated wood, and lead 

except existing coated surfaces. 

f. Hardware, fittings, and other factory finished items. 

g. Prefinished wall, ceiling and floor coverings. 

h. Prefinished cabinet work. 

i. Prefinished siding. 

C. Mechanical and Electrical Painting: 

 

1. Other than factory applied coatings do not paint mechanical and electrical components 

unless required by manufacture or elsewhere in the Contract Documents. 

3.5 APPLICATION 

A. Coating Application: 

 

1. Apply coating materials in accordance with SSPC PA 1. 

2. SSPC PA 1 methods are applicable to each substrates, except as modified herein. 

3. At the time of application, ensure paint does not show signs of deterioration. 

4. Maintain uniform suspension of pigments during application. 

5. Unless otherwise specified or recommended by the paint manufacturer, paint may be 

applied by brush, roller, or spray. 

6. Use trigger operated spray nozzles for water hoses. 

7. Use rollers for applying paints and enamels that are designed for the coating to be applied 

and the surface to be coated. 

8. Wear protective clothing and respirators when applying oil-based paints and when using 

spray equipment with each type of paint. 

9. Apply paints, except water-thinned types, only to surfaces that are completely free of 

moisture as determined by sight or touch. 

10. Thoroughly work coating materials into joints, crevices, and open spaces. 

11. Ensure that each edge, corner, crevice, weld, and rivet receives a film thickness equal to 

that of adjacent painted surfaces. 

12. Apply each coat of paint so dry film is of uniform thickness and free from runs, drops, 

ridges, waves, pinholes and other voids, laps, brush marks, and variations in color, 

texture, and finish. 

13. Ensure hiding is complete. 

14. Touch up damaged coatings before applying subsequent coats. 
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15. Ensure interior areas are broom clean and dust free before and during the application of 

coating material. 

16. Drying Time: 

a. Follow the coating manufacturer’s recommendations for allowing time between 

coats for thorough drying that will not create topcoat adhesion problems. 

b. Provide each coat in specified condition to receive next coat. 

17. Primers, and Intermediate Coats: 

a. Do not allow primers or intermediate coats to dry more than 30 days, or longer 

than recommended by manufacturer, before applying subsequent coats. 

b. Follow manufacturer's recommendations for surface preparation if primers or 

intermediate coats are allowed to dry longer than recommended by manufacturers 

of subsequent coatings. 

c. Ensure each coat completely covers the surface of preceding coat or surface and 

that there is a visually perceptible difference in shades of successive coats. 

18. Finished Surfaces: provide finished surfaces free from runs, drops, ridges, waves, laps, 

brush marks, and variations in colors. 

19. Thermosetting Paints: apply topcoats over thermosetting paints (i.e., epoxies and 

urethanes) within the overcoating window recommended by the manufacturer. 

B. Mixing and Thinning of Paints: 

 

1. Reduce paints to proper consistency by adding fresh paint, except when thinning is 

mandatory to suit surface, temperature, weather conditions, application methods, or for 

the type of paint being used. 

2. Obtain written permission from the Owner or their representative to use thinners. Include 

in the written permission quantities and types of thinners to use. 

3. When thinning is allowed, thin paints immediately prior to application with not more than 

1 pint of suitable thinner per gallon. 

4. The use of thinner does not relieve the Contractor from obtaining complete hiding, full 

film thickness, and required gloss. 

5. Ensure thinning does not cause the paint to exceed limits on volatile organic compounds. 

6. Do not mix paints of different manufacturers. 

C. Two-Component Systems: 

 

1. Mix two-component systems in accordance with manufacturer's instructions. 

2. Thin the first coat to ensure proper penetration and sealing as recommended by the 

manufacturer for each type of substrate. 

D. Coating Systems: 

 

1. Minimum Dry Film Thickness (DFT) 

a. Apply paints, primers, varnishes, enamels, undercoats, and other coatings to a 

minimum dry film thickness of 1.5 mil each coat unless otherwise specified. 

b. Coating thickness where specified, refers to the minimum dry film thickness. 

2. Coat surfaces that have not been specified the same as surfaces having similar conditions 

of exposure. 

3. Coat existing surfaces damaged during performance of the Work and new patches in 

existing surfaces with the following: 

a. One coat of primer. 

b. One coat of undercoat or intermediate coat. 
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c. One topcoat to match adjacent surfaces. 

4. Coating Systems for Metal 

a. Apply specified ferrous metal primer on the same day that surface is cleaned, to 

surfaces that meet specified surface preparation requirements at time of 

application. 

b. Prior to erection, apply one coat of specified primer on metal surfaces that will be 

inaccessible after erection. 

c. Shop-primed Surfaces: touch up exposed substrates and damaged coatings to 

protect from rusting prior to applying field primer. 

d. Surface Previously Coated with Epoxy or Urethane: apply MPI 101, 1.5 mils DFT 

immediately prior to application of epoxy or urethane coatings. 

e. Pipes and Tubing: The semitransparent film applied to some pipes and tubing at 

the mill is not to be considered a shop coat, but shall be overcoated with the 

specified ferrous-metal primer prior to application of finish coats. 

f. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces: on 

surfaces to be coated with water thinned coatings, spot prime exposed nails and 

other ferrous metal with latex primer MPI 107. 

g. Stainless steel fasteners need not be painted.  

5. Coating Systems for Wood and Plywood 

a. Prior to erection, apply two coats of specified primer to treat and prime wood and 

plywood surfaces that will be inaccessible after erection. 

E. Piping Identification: 

 

1. Provide piping identification, including surfaces in concealed spaces in accordance with 

ASME A13.1. 

2. Place stenciling in clearly visible locations. 

3. On piping not covered by ASME A13.1, stencil approved names or code letters, in letters 

a minimum of 1/2 inch high for piping and a minimum of 2 inches high elsewhere. 

4. Stencil arrow-shaped markings on piping to indicate direction of flow using black stencil 

paint. 

5. Refer to mechanical and electrical sections with respect to factory made identification 

banding and labeling of equipment, ducting, piping and conduit. 

3.6 FIELD QUALITY CONTROL 

A. Field Inspections: 

 

1. Demonstrate in the presence of the Owner or their representative mobility of moving 

components, including swinging and sliding doors, cabinets, and windows with operable 

sash. 

2. Perform this demonstration after appropriate curing and drying times of coatings have 

elapsed and prior to invoicing for final payment. 

3.7 CLEANING 

A. As work proceeds and upon completion, promptly remove paint where spilled, splashed or 

spattered. 
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B. During progress of work keep premises free from unnecessary accumulation of tools, 

equipment, surplus materials and debris. 

C. Upon completion of work leave premises neat and clean. 

D. Waste Management: 

 

1. Do not use kerosene or organic solvents to clean up water based paints. 

2. Properly dispose of paints and solvents in designated containers. 

3. Close and seal partially used containers of paint to maintain quality as necessary for 

reuse. Store in protected, well-ventilated, fire-safe area at moderate temperature. 

4. Place materials defined as hazardous or toxic waste in designated containers. 

5. Coordinate with manufacturer for take-back program. Set aside scrap to be returned to 

manufacturer for recycling into new product. When such a service is not available and 

local options exist for leftover paint recycling, collect waste paint by type and provide for 

delivery to recycling or collection facility for reuse by local organizations. 

 

END OF SECTION 099100 
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SECTION 099635 - CHEMICAL RESISTANT COATINGS 

 

PART 1 – GENERAL 

 

1.1  SUMMARY 

 

A. Section Includes:  Chemical resistant coating systems and application schedule. 

 

B. Related Sections:  

1. Product Substitution Procedures: Section 01 63 00. 

2. Cast-In-Place Concrete:  Section 03 30 00. 

 

1.2  REFERENCES 

 

A. The Society for Protective Coatings (SSPC):  

1. Surface Preparation Specifications:  

a. SSPC-SP 13, Surface Preparation of Concrete 

  

B. International Concrete Repair Institute (ICRI):  

1. Technical Guideline No. 310.2, Guideline for Selecting and Specifying Concrete Surface 

Preparation for Sealers, Coatings and Polymer Overlays 

a. CSP 4-6 

 

1.3  SUBMITTALS 

 

A. Product Data:  Submit manufacturer's descriptive product data, current specifications, and appli-

cation instructions. 

 

B. Applicator Data:  Product manufacturer's letter stating that the applicator has prior satisfactory 

experience using the product as outlined under Quality Assurance article. 

 

1.4       QUALITY ASSURANCE 

 

A.     Applicator:  

1. Work to be completed by a competent applicator, in a manner conducive to good work-

manship and overall completion of the requirements of these specifications.  Applicator is 

to be approved by the product manufacturer.  Submit a letter stating such with the shop 

drawing submittals. 

 

2. Applicator to provide a crew supervisor and a majority of the work crew, during all phas-

es of the work, with experience on at least three prior projects in applying the liquid 

membrane system.  Applicator to provide the names of the supervisor and crew members 

with the shop drawings for the product data.  Applicator to provide signed and dated let-

ters of reference from three liquid membrane system projects that supervisor completed 

successfully.  Project references must substantiate that supervisor provided quality 

workmanship and satisfactorily completed work on the referenced project. 

3. Materials to be mixed, thinned, modified, and applied only as directed by the manufac-

turer and as outlined in the latest written application instructions. 

 

4. Applicator to protect his work and work areas as well as adjacent work and materials by 

suitable coverings, barricades, signs, or other protective methods. 
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B.      Product Manufacturer's Representative:  

1. Prior to the application of the membrane, arrange a meeting between a representative of 

the manufacturer, the Engineer and the Contractor's personnel involved in the application.  

The purpose of the meeting is to have the representative:  

a. Inspect surfaces to receive the membrane and advise of surface prepara- tion re-

quirements.  

b. Review product applicability and installation procedures. 

c. Answer questions. 

 

2. Product manufacturer to provide a technical representative on the site for the first day of 

application. 

 

C. It is the Contractor's responsibility to ensure that all surfaces are properly prepared, and that the 

membrane is applied in strict accordance with the manufacturer's written instructions and to the 

correct mil thickness. 

 

1.5 DELIVERY, STORAGE AND HANDLING 

 

A. Store all materials in their original tightly sealed containers or unopened packages; clearly la-

beled with the manufacturer's name, brand name and number and batch number of the material 

where appropriate. 

 

B. Store materials in a neat and safe manner so as not to exceed the allowable live load of the stor-

age area. 

 

C. Materials are to be protected from weather and contamination from dirt, debris, moisture, etc.  

Store all materials in accordance with manufacturer's recommendations including temperature 

restrictions. 

 

D. Store liquid materials, such as adhesives, thinners, and primers in areas away from sparks, open 

flames, and excessive heat. 

 

1.6 PROJECT CONDITIONS 

 

A. No application of liquid applied membrane is to commence or proceed during inclement weath-

er, or the threat of imminent precipitation, unless the work area is enclosed or otherwise protect-

ed from the weather. 

B. All surfaces to receive the system are to be thoroughly dry and free of dew or frost and have 

been cured for a minimum of 28 days.  Use a moisture meter showing moisture content in con-

crete is 5 percent or less. 

 

C. Application temperatures are limited and are to be in conformance with manufacturers recom-

mendations. 

 

D. Prior to application, remove all dirt and dust from surfaces either by vacuuming, sweeping, 

blowing with compressed air or similar methods. 

 

E. Surfaces not designed to receive the system are to be properly masked or otherwise protected 

against accidental spillage or application of the materials to those areas. 
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F. The minimum dry film thickness is to be the minimum recommended by the manufacturer for 

this application. 

 

PART 2 - PRODUCTS  

 

2.1 MANUFACTURERS  

 

A.   Tnemec Co., Inc.  

 

B.   PPG.  

 

C. Carboline Company  

 

D.  Sherwin Williams.  

 

E.     Or Approval Equal 

 

2.2 LIQUID APPLIED, POLYAMINE FIBER-REINFORCED NOVOLAC EPOXY MEMBRANE 

LINING SYSTEM  

 

A. Filler/Surfacer:  High performance, aggregate reinforced epoxy, modified cement, for surfacing, 

patching voids, and bug-holes in concrete surfaces.  

 

1. Filler/Surfacer:  Tnemec Series 218-1000.  

 

B.   Primer:  Used as a prime coat on dry, porous surfaces (e.g., concrete, wood) and to ensure a con-

tinuous and uniform bond between surfaces and supplied by the liquid membrane manufacturer 

and applied according to their specifications.  

 

1. Prime Coat:  Tnemec Series 201.  

 

C.  Liquid Membrane:  Two-component Polyamine, Fiber-Glass Reinforced, Novolac Epoxy.  The 

coating may be spray applied or trowel applied to form a seamless, monolithic, coating system.  

 

1. Intermediate:  Tnemec Series 270.  

 

2. Finish Coat:  Tnemec Series 282. 

 

 

  

PART 3 EXECUTION  

 

3.1 APPLICATION TOOLS AND EQUIPMENT  

 

A.  Application equipment is not required to be new but is to be adequate for the intended job and 

have been successfully used on prior applications of the material on similar surfaces, surface ori-

entations and surface dimensions. 

 

3.2 EXAMINATION  

 

A. Site Verification of Conditions:  
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1. No phase of this construction is to take place if any one or more of the following conditions 

exist:  

a. Material temperature at the time of application is below 70 degrees F. (15 degrees C.).  

b. Surface temperature is below 55 degrees F. (10 degrees C.).  

c. Surface moisture is present, or rain is imminent.  

d. Surface temperature is within 5 degrees of the dew point.  

e. Surface temperature of concrete is in a temperature-rising mode (including direct sun 

on surface).  

f.  Other conditions as identified by the Engineer or manufacturer's representative which 

are obviously unsuitable.  

 

3.3 SURFACE PREPARATION  

 

A.  Surfaces to be free of contaminants such as, but not limited to, asphalt, oil, paint, grease, scale, 

cement laitance, curing compounds and similar materials.  Abrasive blast or mechanically 

abrade surface and create profile as recommended by the coating manufacturer.  

 

1. Concrete:  Clean all surfaces to receive the liquid membrane system of contaminants includ-

ing, among others, oil, grease, mud, and dirt in accordance with SSPC-SP 13.  Abrasive blast 

using acceptable blast media, to remove laitance, curing compounds, release agents, to obtain 

ICRI CSP 4-6.  Remove all loose material and sharp edges by blasting.  Surface is to be free 

of holes.  If repair of defects in the concrete surface, such as bug holes, air pockets and/or 

honeycomb cannot be repaired with filler/surfacer, follow the methods stated in Specification 

Section 033000.  

 

2. Steel:  Surfaces to be free of oil or grease spots, loose rust or rust residue, and dirt.   

3. Do not apply liquid membrane over steel surfaces that are not prepared as specified and in ac-

cordance with manufacturer’s recommendation.  For primed steel, scarify surface by blast 

cleaning before coating.  

a. For Immersion or Non-Immersion Service:  Near-White Metal Blast, SSPC-    SP10 

and create profile as recommended by the coating manufacturer.  

 

B.  At floor to wall and wall to wall corners, provide a cant cove like transition as recommended by 

the coating manufacturer.  

 

3.4 MIXING OF LIQUID APPLIED LINING SYSTEM (TWO COMPONENT MATERIAL) 

  

A.  Coatings to be blended and intimately mixed, using a power mixer, with all components imme-

diately before application.  

 

B. Use a plaster mixer, Jiffy Mixer or mixing wand, using a 1/2-inch power drill to thoroughly 

blend the two components for 3 full minutes.  

 

C.  Hand mixing of the 2 components is not allowed. 

 

3.5 SAFE PRACTICES  

 

A.  Use equipment procedures designed to minimize danger to personnel and materials. Special at-

tention should be made to provide adequate ventilation and respirators for personnel applying 
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liquid membrane systems in enclosed areas meeting all state and federal guidelines for worker 

safety.  Adequate protection and ventilation is the sole responsibility of the applicator. 

  

3.6 APPLICATION OF LIQUID APPLIED, POLYAMINE FIBER-REINFORCED NOVOLAC  

EPOXY MEMBRANE LINING SYSTEM  

 

A.  Concrete/Steel:  

 

1. Filler/Surfacer (concrete only):  Tnemec series 218-1000 @ 1/16 inch - 1/4-inch trowel ap-

plied.  

2. Prime Coat:  Tnemec series 201 (concrete or steel) @ 6.0-12.0 mils.  

3. Intermediate:  Tnemec series 270 @ 25-40 mils DFT.  

4. Finish Coat:  Tnemec series 282 @ 6.0-12.0 mils DFT. 

  

3.7 CLEANUP  

 

A.  Upon completion of the system, remove all masking, protection, equipment, material and debris 

from the work and storage area and leave those areas in an undamaged and acceptable condition.  

 

3.8 PROTECTION  

 

A.  Upon completion of application and cleanup, keep membrane free of all traffic and other trades.  

If such traffic becomes absolutely necessary due to unforeseen circumstances, lay a protection 

board on the membrane before any traffic is permitted. The type of protection board is subject to 

approval by the Engineer.  

 

3.9 CHEMICAL RESISTANT COATING SCHEDULE 

  

A.  Liquid Applied, Polyamine Fiber-Reinforced Novolac Epoxy Membrane Lining System: 

1. Concrete floors and containment walls around and under the bulk sodium hydroxide tank. 

2. Concrete floors and containment berm around and under the polyaluminum chloride and pol-

ymer pump. 

 

3.10 WASTE MANAGEMENT 

  

A.  Do not dispose of paints or solvents by pouring on the ground.  Place in designated containers 

for proper disposal. 

  

B.  Where paint recycling is available, collect all waste paint by type and provide for delivery to re-

cycling or collection facility.  

 

END OF SECTION 099635 
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SECTION 104000 - SAFETY SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Drum spill containment platforms 

2. Drum ramps 

3. Drum trucks 

4. Fire extinguisher safety equipment. 

1.2 REFERENCES 

A. Reference Standards: The publications listed below form a part of this specification to the extent 

referenced. The publications are referred to within the text by the basic designation only. 

1. Code of Federal Regulations (CFR) 

a. 40 CFR part 264.175 

2. National Fire Protection Association (NFPA) 

a. NFPA 1 Uniform Fire Code 

b. NFPA 101 Life Safety Code 

3. Underwriters Laboratories (UL) 

a. UL 299 Standards for Dry Chemical Fire Extinguishers 

b. UL 626 Standards for Water Fire Extinguishers 

1.3 SUBMITTALS 

A. Engineer review is required for submittals designated as “Action Submittals”. Submittals not 

designated as "Action Submittals" are for quality control approval and are to be submitted to 

Engineer for information only. Submit the following in accordance with Section 013300 – 

SUBMITTAL PROCEDURES 

B. Action Submittals: 

 

1. Product Data 

a. Submit manufacturer's catalog data for safety specialties and accessories. 

C. Informational Submittals: 

 

1. Certificates: 

a. Certification that fire extinguishers comply with local codes and regulations. 

b. Certification that fire extinguishers comply with OSHA, NFPA, and UL 

requirements. 

 

2. Manufacturer Instructions: 

a. Manufacturer’s recommended installation instructions. 
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D. Closeout Submittals: 

1. Operation and Maintenance Data 

a. Provide Operation and Maintenance Manual in accordance with Section 017800 – 

CLOSEOUT SUBMITTALS. 

 

2. Warranty Documentation: 

a. Submit manufacturer's warranty with inspection tag on each extinguisher. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect materials from weather, soil, and damage during delivery, storage, and construction. 

B. Deliver materials in their original packages, containers, or bundles bearing the brand name and 

the name and type of the material. 

1.5 WARRANTY 

A. Manufacturer Warranty: 

1. Guarantee that safety specialties are free of defects in materials, fabrication, finish, and 

installation and that they will remain so for a period of not less than 1 year. 

PART 2 - PRODUCTS 

2.1 DRUM SPILL CONTAINMENT PLATFORMS 

A. Provide drum spill containment platforms design for the storage of up to four (4) 55-gallon 

drums in compliance with 40 CFR part 264.175. 

B. Drum spill containment platforms shall have a height no greater than eight (8) inches for ease of 

loading and unloading. Provide platforms with a removable grating for fast and easy cleanup. 

C. Drum spill containment platforms shall have load capacity of 10,000 lb. 

D. Material: 

1. Constructed entirely of high-density polyethylene 

E. Accessories: 

1. Provide compatible spill containment ramp with width between 31.9 and 36.1 inches and 

load capacity of 1500 lb. The height of the ramp shall be the same as the platform and 

have a slope no greater than two (2) inches of rise for each foot of length. Ramp shall 

have one (1) inch high side rails as wheels guides. 

F. Dimensions: 

1. Not to exceed 56 inches wide by 56 inches long. 
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2.2 PORTABLE CURB RAMP  

A. Provide portable curb ramp design for moving drum trucks over steps or curbs up to eight (8) 

inches high.   

B. Portable curb ramp shall have a width between 26.9 and 36.1 inches and a one (1) inch high side 

rails as wheels guides. 

C. Portable curb ramps shall have load capacity of 1,100 lb.  

D. Material: 

1. Constructed entirely of high-density polyethylene  

2.3 DRUM TRUCK 

A. Provide four (4) wheel drum truck that accepts 30 to 55 gallon drums featuring an adjustable 

hook that securely engages rim of drum and a kickstand that allows upright storage.  

B. Drum trucks shall be designed to allowing one person to move drums. 

C. Drum trucks shall have a load capacity of 1,100 lb and a width no greater than 24 inches. 

D. Material: 

1. Shall be constructed of materials that be compatible with polyaluminum chloride (up to 

40 percent solution).  

2.4 FIRE EXTINGUISHERS 

A. Provide fire extinguishers conforming to NFPA 10. Provide in compliance with the applicable 

sections of IFC 1414, IFC 906, NFPA 1, NFPA 101, and 29 CFR 1910.157. 

B. Provide dry chemical fire extinguishers with a minimum rating of 2-A:5-B:C within the 

building. Provide no less than one (1) fire extinguishers per room and as many as required by 

NFPA, whichever is greater. 

C. Types: 

1. Provide dry chemical type fire extinguishers compliant with UL 299. 

2. Provide water mist type fire extinguishers compliant with UL 626. 

D. Material: 

1. Provide enameled steel extinguisher shell 

E. Accessories: 

1.  Provide extinguisher with indicating pressure guage. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install safety specialties where indicated on the Drawings and as required by code. Verify exact 

locations prior to installation. 

B. Comply with the manufacturer's recommendations for each installation. 

C. Provide extinguishers that are fully charged and ready for operation upon installation. 

 

END OF SECTION 104000 
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SECTION 133400 - PRE-ENGINEERED PRECAST CONCRETE BUILDING 

 

 

SECTION 1 – GENERAL 

 

 

1.1 SUMMARY  

 

A. Section Includes:  

1. Precast concrete building field assembled by manufacturer. 

 

2. Precast building concrete, reinforcing steel, and post-tensioning strands. 

 

3. Building man doors, hardware and appurtenances. 

 

4. Precast concrete building hardware and sealants. 

 

1.2 REFERENCES 

 

A. ACI-318-14: Building Code Requirements for Structural Concrete and Commentary  

 

B. ASCE/SEI 7-16: Minimum Design Loads for Buildings and Other Structures 

 

C. IBC 2018: International Building Code 

 

D. PCI Design Handbook, 7th Edition 

 

E. Concrete Reinforcing Institute, Manual of Standard Practice 

 

1.3 DESIGN REQUIREMENTS 

 

A. Building Dimensions (Refer to foundation plan): 

 

1. Exterior wall panels: 30’ x 50’ x 19’-6” tall x 8” thick panels with 2” of rigid 

foam (R10 minimum) in-between concrete panels.  If required, manufacturer 

can increase exterior dimensions by up to 2” in both directions. 

 

2. Mezzanine precast hollow-core floor panels: Approximate dimensions: 12’-1” x 

28’-8” x 8” thick with 2” topping. 

 

B. Design Loads: 

 

1. Seismic Design Category ‘B, Risk Design Category II 

 

2. Roof Live Load (Snow) – 25 PSF 
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3. Floor Live Load – 125 PSF (if precast floor is provided) 

 

4. Wind Loading* – 112 MPH (Design loads relate to precast components only, 

not accessories including bu not limited to doors, windows, vents, etc.)  

 

C. Roof:   Roof panel shall have a minimum of 6” slope from peak to edge. The roof shall 

extend 4” beyond the wall panel and have a turndown design which extends ½” 

minimum below the top edge of the wall panels to prevent water migration into the 

building along top of wall panels. Roof shall also have an integral architectural ribbed 

edge. 

 

D. Roof Insulation:  Minimum R-10, closed-cell spray foam insulation to be provided on 

the interior of the roof panels (including around beams).  Provide thermal or ignition 

barrier coating on interior side as required by building code. 

 

E. Roof Joint Keyway:  Grout in keyways shall be a magnesium phosphate material or 

equal, prepared and placed per the manufacturer’s recommendations. Apply a 

polysulfide, elastomeric joint sealant to the top of the grouted keyway, installed per 

manufacture’s recommendations. 

 

F. Floor panel or contractor supplied cast-in-place slab must have a ½” step-down around 

the entire perimeter to prevent water migration into the building along the bottom of 

wall panels. 

 

1.4 SUBMITTALS 

 

A. Engineering calculations that are designed and sealed by a professional engineer, 

licensed to practice in the state where the project is located, shall be submitted for 

approval. 

 

B. Manufacturers’ product literature shall be provided for any plumbing, electrical, and 

miscellaneous installed fixtures demonstrating compliance with these specifications. 

 

1.5 QUALITY ASSURANCE 

 

A. The precast concrete building producer shall be a plant-certified member of either the 

National Precast Concrete Association (NPCA), The Precast/Prestressed Concrete 

Institute (PCI), or equal. 

 

B. The precast concrete building producer shall demonstrate product knowledge and must 

have a minimum of 5-years’ experience manufacturing and setting precast concrete. 

 

 

SECTION 2 – PRODUCTS 

 

2.1 GENERAL 

 

A. Description:  
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1. Furnish a precast concrete building to be field assembled by manufacturer on 

cast-in-place foundation as indicated on contract Drawings and in accordance 

with manufacturer’s recommendations.  

2. Building shall be provided by manufacturer with all necessary openings as 

specified on contract Drawings in conformance with manufacturer’s structural 

requirements. 

3. An opening for a roll up steel insulated door as shown in the contract Drawings 

and theses specifications shall be provided. 

 

2.2 MATERIALS 

 

A. Concrete: Steel-reinforced, 5000 PSI minimum 28-day compressive strength, air-

entrained (ASTM C260). 

 

B. Reinforcing Steel: ASTM A615, grade 60 unless otherwise specified 

 

C. Welded Wire Fabric: ASTM 185, Grade 65. 

 

D. Post-tensioning Strand: 

 

1. Roof and mezanine sections shall be post-tensioned in the field after grout 

keyway is filled and has cured to the required PSI strength. Post-tensioning 

strand shall be 41K Polystrand CP50, ½” 270 KSI Seven-Wire strand, enclosed 

within a greased plastic sheath (ASTM A416). There will be a minimum of 

three transverse post-tensioning cables connecting roof and floor (if provided) 

sections together to provide a watertight joint. To ensure a watertight design, no 

alternate methods shall be substituted for the post-tensioning 

 

2. Mezanine shall be post-tensioned by a proprietary, second generation design 

using a single, continuous tendon. Said tendon is placed in the concrete slab to 

form a perimeter loop starting from one corner of the slab to a point where the 

cable entered the slab. The tendon then turns 90 degrees and follows the cable 

member(s) in the periphery to a point midway along the “X” axis of the concrete 

building panel and then turns 90 degrees along the “Y” axis of the concrete 

building panel. This bisects the concrete building panel and crosses the opposite 

parallel portion of the cable member and exits from an adjacent side of the 

concrete building panel. This creates a cable pattern with no less than 2.5 

parallel cables in any direction. To ensure a watertight design, no alternate 

methods shall be substituted for the post-tensioning.. 

 

E. Caulking:  All joints between panels shall be caulked on the exterior and interior surface 

of the joints. Caulking shall be DOW CORNING 790 silicone sealant or equal. Exterior 

caulk reveal to be 3/8” x 3/4” deep so that sides of joint are parallel for proper caulk 

adhesion. Back of the joint to be taped with bond breaking tape to ensure adhesion of 

caulk to parallel sides of joint and not the back. 
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F. Panel Connections:  All panels shall be securely fastened together with 3/8” thick steel 

brackets. Steel is to be of structural quality, hot-rolled carbon complying with ASTM 

A36 and hot dipped galvanized after fabrication. All fasteners to be ½” diameter bolts 

complying with ASTM A325 for carbon steel bolts. Cast-in anchors used for panel 

connections to be Dayton-Superior F-63 coil inserts, or equal. All inserts for corner 

connections must be secured directly to form before casting panels. No floating-in of 

connection inserts shall be allowed. Wall panels shall be connected to cast-in-place floor 

slab using expansion anchors providing adequate embedment by manufacturer.  

 

2.3 ACCESSORIES 

 

A. Doors and Frames:  

 

1. Shall comply with Steel Door Institute “Recommended Specifications for 

Standard Steel Doors and Frames” (SDI-100) and as herein specified. All door 

and frame galvanizing shall be in accordance with ASTM A924 and A653, 

A60 minimum coating thickness.  

 

2. Man-door sizes per those shown on the foundation plan:  The buildings shall be 

equipped with insulated, 18-gauge, metal doors with 16-gauge frames (to meet 

wall thickness). Doors to have flush top cap. 12-gauge flat astragals shall be 

applied to the active leaf to protect against the elements or forced opening. 

Doors and frames shall be factory bonderized and painted with one coat of rust 

inhibitive primer and one finish coat of enamel paint; color to be BOLT 

BROWN unless specified otherwise. 

 

3. Doors and frames shall meet SDI standard Level 2, 1¾” heavy duty 

manufacturered by: Republic, Steelcraft, Ceco, Black Mountain, Pioneer, 

Curries, Mesker, MPI, Door components or equal.  

 

B. Door Hardware:   

 

1. Pull Handle:  Shall meet requirements of ANSI A156.2. Shall be thru bolt 

attached and constructed of a minimum ¾” diameter stainless pull handle sized 

8” center to center with a stainless backer plate, minimum 0.053” on both 

sides, manufacturer by: Design Hardware, Don-Jo, or equal. 

 

2. Hinges:  Shall comply with ANSI A156.1 and be of the ball bearing, non-

removable pin type (3 per door minimum). Hinges shall be 4 ½” x 4 ½” 

US26D (652) brushed chrome finish. Manufacturer shall provide a lifetime 

limited warranty. Approved manufacturers: Design Hardware, or equal. 

 

3. 3Deadbolt:  Commercial Grade Deadbolt conforming to ANSI 156.5 furnished 

with a 2 ¼” face plate and a 1” projecting deadbolt with hardened steel pins. 

Dead bolts shall be UL and ADA approved. Finish shall be US26D (626) 

brushed chrome finish. Manufacturer shall provide a lifetime limited warranty. 

Approved manufacturers: Design Hardware, Dorma, or equal.  
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4. Surface Bolt:  Provide two (2) UL listed 8” Surface bolt per inactive leaf. 

Finish shall be US26D (626) brushed chrome finish. (Approved manufacturers: 

Don-Jo, Design Hardware, or equal. 

 

5. Threshold:  Bumper Seal type threshold with a maximum 1” rise to prevent 

water intrusion. Thresholds shall be approved for UL 10B suitable for use with 

fire doors rated up to three hours. Approved manufacturers: National Guard 

Products or equal. 

 

6. Overhead Door Holder:  Heavy duty surface mounted hold open device with 

hold open/stop angle of 85 to 110 degrees. Construction shall be stainless steel. 

Finish shall be US32D (630) satin stainless steel finish.Approved 

manufacturers: ABH, Rockwood, or equal. 

 

7. Drip Cap:  Aluminum drip cap with minimum projection of 2 ½” shall be 

furnished. Approved Manufacturers: Design Hardware, National Guard 

Products, or equal. 

 

8. Door Stop:  ANSI 156.16 approved wall mounted door stop with keeper 

constructed of a corrosion resistant cast brass material. Finish shall be US26D 

(626) brushed chrome finish. Approved manufacturers: Don-Jo, Rockwood, or 

equal. 

 

2.4 FINISHES 

 

A. Interior of Building: Smooth form finish on all interior panel surfaces unless exterior 

finish is produced using a form liner, then smooth hand-troweled. 

 

B. Exterior of Building: 

  

1. Exterior shall have architectural precast split-faced masonry finish. Finish must 

be imprinted in top face of panel while in form using an open grid impression 

tool. Finished block size shall be 7 5/8”x15 5/8” with textured finish similar to 

actual split-faced masonry blocks. Joints between each block must be 3/8” 

wide x 3/8” deep. Back of joint shall be concave to simulate a hand-tooled 

joint.  

 

2. Each simulated brick face shall be coated with the following water-based 

acrylic, water repellent penetrating concrete stain. Stain shall be applied per 

manufacturer’s recommendation.  

 

3. Concrete stain shall be by United Coatings, Sherwin Williams (H&C concrete 

stain) or equal. Stain color shall match existing buildings on site or, with owner 

approval, Canyon Tone stain by United Coatings or other available standard 

building manufacturer’s color. 

 

4. Joints shall be kept substantially free of stain to maintain a gray concrete color.  
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SECTION 3 – EXECUTION 

 

3.1 PREPARATION  

 

A. Complete all site Work needed for field assembled and installation of the building on the 

cast-in-place foundation. 

 

B. Cast and prepare in accordance with manufacturer provided all connection and sealing 

details for wall, roof and floor panels and foundation Drawings.  

 

 

  

3.2 SITE ACCESS 

  

A. Provide a level, unobstructed area large enough for a crane and a tractor-trailer to park 

adjacent to the pad. Crane must be able to place outriggers within 5’-0” of edge of pad; 

truck and crane must be able to get side by side under their own power.  

 

B. No overhead lines may be within 75’ radius of center of pad.  

 

C. Firm roadbed with turns that allow 65’ lowbed tractor-trailer must be provided directly 

to site.  

 

D. No building shall be placed closer than 2’-0” to an existing structure unless specifically 

permitted. 

 

3.3 INSTALLATION 

 

A. Cooperate with manufacturer to allow for building filed assembly. 

 

 

END OF SECTION 133400 
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SECTION 220719 - PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes pipe insultation.  

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  

 Include plans, elevations, sections, details, and attachments to other work.  

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger. 

1.3 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 

identical products according to ASTM E 84 by a testing agency acceptable to authorities having 

jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 

cement material containers, with appropriate markings of applicable testing agency.  

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.  

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less.  

B.  Comply with the following applicable standards and other requirements specified for 

miscellaneous components:  

1. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.4 DELIVERY, STORAGE, AND HANDLING  

A. Deliver, store, and handle products in accordance with Section 016000 – PRODUCT 

REQUIREMENTS and the amendments and additions presented in this Article. 

B. Storage and Handling Requirements:  

1. Store and handle to protect from damage, in dry locations, not subject to open flames or 

sparks, and easily accessible for inspection and handling.  

2. Comply with manufacturer's recommendations for handling, storing, and protecting of 

materials before and during installation.  



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES 10/3/2022  

KENT COUNTY MARYLAND 

 

PIPE INSULATION 220719 - 2 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871.  

B. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795. 

C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

D. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply 

with ASTM C 534, Type I for tubular materials.  

 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Aeroflex USA, Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex.  

c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.  

E. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

  

1. Products:  Subject to compliance with requirements, provide the following.   

a. Aeroflex USA, Inc.; Aeroseal.  

b. Armacell LLC; Armaflex 520 Adhesive.  

c. K-Flex USA; R-373 Contact Adhesive.  

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Use adhesive that complies with the testing and product requirements of the of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental Chambers," 

including 2004 Addenda.  

2.2 ELECTRIC HEAT TRACED PIPING INSULATION 

A. General: Rigid closed-cell polyisocyanurate thermal insulation bunstock, fabricated into shapes 

required to insulate pipe, valves, fittings, vessels, and/or special shapes. Density and physical 

properties are as specified in the Equipment Sections below. Polyisocyanurate material shall not 

be produced with, or contain, any of the United States EPA regulated CFC compounds listed in 

the Montreal Protocol of the United Nations Environmental Program. 

  

1. Density: 2lb/cu. ft. 

2. Compressive Strength: minimum 25psi parallel to rise (thickness).  

3. Water Absorption: < 1% by volume.  

4. Flame Spread: 0-25 for thickness up to 4 inches.  

5. Smoke Development: 0-50 for thickness up to 2 inches.  

6. Service Temperature: -297°F to 300°F.  

7. Thickness: 
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a. 1 inch thick - Piping up to 4 inches 

b. 1-1/2 inch thick - Piping larger than 4 inches.  

B. Tape: Polyisocyanurate insulation is secured to the pipe with filament-reinforced tape, such as 

the synthetic filament-reinforced polyester film backing tape with non-thermosetting rubber 

adhesive, wrapped on a 3-inch paper core manufactured by 3M or approval equal.

C. Jacket: Smooth aluminum rolled jacketing, to ASTM B2089, 0.016 inch thick. Specify 2.5-mil 

polysurlyn backing with plain, white acrylic or tevlar coated as manufactured by Childers,  

Pabco, or approved equal.  

D. Stainless Steel Bands: Type 430, 304 acceptable. ½ or ¾ inch widths x 0.020 inch thickness.   

2.3 ACCESSORY PRODUCTS  

A. Adhesive  

1. As recommended by the insulation manufacturer.  

B. Mechanical Fasteners  

1. Corrosion resistant fasteners as recommended by the insulation manufacturer.  

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 

adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with 

requirements for heat tracing that applies to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless-steel surfaces, use demineralized water. 

3.2 GENERAL INSTALLATION REQUIREMENTS  

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping including fittings, valves, and specialties.  

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 

for each item of pipe system as specified. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state.  

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
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E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.  

G. Keep insulation materials dry during application and finishing.  

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer.  

I. Install insulation with least number of joints practical.  

J. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness.  

K. Finish installation with systems at operating conditions.  Repair joint separations and cracking 

due to thermal movement.  

L. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar 

to butt joints.  

M. For above-ambient services, do not install insulation to the following:  

 

1. Vibration-control devices.  

2. Testing agency labels and stamps.  

3. Nameplates and data plates.  

4. Cleanouts. 

3.3 PENETRATIONS  

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 

penetrations.  

 

1. Seal penetrations with flashing sealant.  

2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 

roof flashing.  

4. Seal jacket to roof flashing with flashing sealant.  

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush 

with sleeve seal.  Seal terminations with flashing sealant.  

C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 

continuously through wall penetrations. 

 

1. Seal penetrations with flashing sealant.  
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2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 

joint with joint sealant.  

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 

least 2 inches.  Seal jacket to wall flashing with flashing sealant.  

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions.  

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 

continuously through penetrations of fire-rated walls and partitions.  

 

1. Comply with requirements in 400500 - Hangers, Anchors, Supports, And Seals for 

firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations:  

 

1. Pipe:  Install insulation continuously through floor penetrations.  

2. Seal penetrations through fire-rated assemblies.  Comply with requirements 400500 - 

Hangers, Anchors, Supports, And Seals. 

3.4 GENERAL PIPE INSULATION INSTALLATION  

A. Requirements in this article generally apply to all insulation materials except where more 

specific requirements are specified in various pipe insulation material installation articles.  

 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 

same material and density as adjacent pipe insulation.  Each piece shall be butted tightly 

against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 

surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 

uniform with adjoining pipe insulation.  

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 

material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 

each section closely to the next and hold in place with tie wire.  Bond pieces with 

adhesive.  

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 

valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 

insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 

cement.  Insulate strainers so strainer basket flange or plug can be easily removed and 
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replaced without damaging the insulation and jacket.  Provide a removable reusable 

insulation cover.  For below-ambient services, provide a design that maintains vapor 

barrier.  

6. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 

mastic to a smooth and well-shaped contour.  

7. For services not specified to receive a field-applied jacket except for flexible elastomeric 

and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 

unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 

facing using PVC tape. 

8. Stencil or label the outside insulation jacket of each union with the word "union."  Match 

size and color of pipe labels. 

B. Insulation Installation on Pipe Fittings and Elbows:  

 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available.  Secure according to manufacturer's written instructions.  

2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation.  Secure insulation materials with wire or bands.  

C. Insulation Installation on Valves and Pipe Specialties: 

 

1. Install preformed sections of cellular-glass insulation to valve body.  

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION  

A. Seal longitudinal seams and end joints with manufacturers recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated.  

B. Insulation Installation on Pipe Flanges: 

  

1. Install pipe insulation to outer diameter of pipe flange.  

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.  

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 

pipe insulation.  

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated.  

C. Insulation Installation on Pipe Fittings and Elbows:  

 

1. Install mitered sections of pipe insulation.  

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated.  
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D. Insulation Installation on Valves and Pipe Specialties: 

  

1. Install preformed valve covers manufactured of same material as pipe insulation when 

available.  

2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body.  Arrange insulation to permit access to packing and to allow 

valve operation without disturbing insulation.  

3. Install insulation to flanges as specified for flange insulation application.  

4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated.  

5. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

6. When preformed insulation elbows and fittings are not available, install mitered sections 

of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 

materials with wire or bands. 

E. Insulation Installation on Valves and Pipe Specialties:  

 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 

valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application.  

F. Steel bands 12 inches o.c. and at end joints.. 

3.6 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic cold, domestic hot, domestic recirculated hot water, cold service water, and hot 

service water shall be insulated as follows: 

 

1. Flexible Elastomeric:  3/4 inch thick 

B. Chemical lines without heat traced shall be insulated as follows: 

 

1. Flexible Elastomeric:  1/2 inch thick 

C. Material and insulation characteristics (e.g. thickness) where indicated on the Drawings 

supersede the same specified in this article. 

3.7 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE  

A. Above Water and Pocess Piping:  Insulation shall be the following:  

 

1. Flexible Elastomeric:  2 inches thick. 
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3.8 ELECTRIC HEAT TRACED PIPING INSTALLATION 

A. Prior to installing insulation, verify that the heat tracing cable has been completely installed and 

has been checked per specifications for resistance to ground.   

B. Insulation shall be one pipe size larger than the traced pipe to allow an annular space for the 

heating cable. Do not bury the heating cable in the insulation or groove the interior of the 

insulation to provide space for the heating cable. Provide spacers as required to support the 

insulation. 

C. Using stainless steel straps, install outer jacket on all insulation applied during one day. 

Insulation materials are not to be left exposed to the elements overnight. 

END OF SECTION 220719 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES 10/3/2022 

KENT COUNTY MARYLAND 

 

DOMESTIC WATER PIPING SPECIALTIES                                                                               221119-1 

SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

A. This Section includes the following domestic water piping specialties: 

2. Balancing valves. 

3. Hose bibbs. 

4. Wall hydrants. 

5. Water hammer arresters. 

1.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise 

indicated. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Operation and maintenance data. 

C. Rough-in drawings: Drawings depicting where supply lines, drains and fixtures will be located. 

1.4 QUALITY ASSURANCE 

A. NSF Compliance: 

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 

domestic water piping components. 

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 

1 through 9." 

1.5 WARRANTY 

A. Manufacturer installer shall offer a 3-year limited warranty on all products furnished under this 

section. 

 

PART 2 - PRODUCTS 

 

2.1 GENERAL 

A. All fixtures and materials shall be compatible with water between a pH between 5 and 9. Items 

of this section (Section 221119 - Domestic Water Piping Specialties), shall be selected such that 
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damage to them including anything from surface pitting to a change in state that compromises the 

function of a component will not occur during the warranty period. 

2.2 SINKS 

 A. Molded one-piece lab-grade double drop-in sink for top mount into a recessed cutout. 

B. Material: Epoxy resin highly resistant to many acids, solvents and other chemicals found in 

laboratory settings. 

C. Drain Mounting: NPS 2 (DN 50) P-trap standard with grid strainer inlet 

2.3 SOLID-BRASS, MANUALLY OPERATED FAUCETS 

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," for faucet materials that will be in contact with potable water. 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. American Standard America. 

2. Bradley Corporation. 

3. Chicago Faucets. 

4. Delta Faucet Company. 

5. Elkay Manufacturing Co. 

6. Kohler Co. 

7. Moen Incorporated. 

8. Speakman Company. 

9. Or approved equal. 

C. Standard: ASME A112.18.1/CSA B125.1. 

D. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and 

fixture hole punching; coordinate outlet with spout and fixture receptor. 

E. Body Type: Centerset Widespread. 

F. Body Material: Commercial, solid brass. 

G. Finish: Polished chrome plate. 

H. Maximum Flow Rate: 0.5 gpm. 

I. Mounting Type: Deck, exposed. 

J. Valve Handle(s): Wrist blade, 4 inches. 

K. Spout: 2-1/4” high, swivel type. 

2.4 SUPPLY FITTINGS 
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A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," for supply-fitting materials that will be in contact with potable water. 

B. Standard: ASME A112.18.1/CSA B125.1. 

C. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply 

piping size. Include chrome-plated-brass or stainless-steel wall flange. 

D. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet 

connection matching supply piping. 

E. Operation: Wheel handle. 

F. Risers: 

1. NPS 3/8. 

2. Chrome-plated, soft-copper flexible tube. 

2.5 WASTE FITTINGS 

A. Standard: ASME A112.18.2/CSA B125.2. 

B. Drain: Grid type with NPS 1-1/4 (DN 32) offset and straight tailpiece. 

C. Trap: 

1. Size: NPS 1-1/2 by NPS 1-1/4. 

2. Material: Chrome-plated, [two-piece, cast-brass trap and swivel elbow with 0.032-inch-

thick brass tube to wall] [two-piece, cast-brass trap and ground-joint swivel elbow with 

0.032-inch-thick brass tube to wall; and chrome-plated, brass or steel wall flange. 

3. Material: Stainless-steel, two-piece trap and swivel elbow with 0.012-inch-thick 

stainless-steel tube to wall; and stainless-steel wall flange 

2.6 HOT WATER MIXING VALVES 

A. Manufacturers:  

1. Haws Corporation, 

2. Watts, 

3. Or approved equal 

B. Description: Factory-fabricated thermostatic mixing valve with union connections, controls, 

metal piping, and corrosion-resistant enclosure not requiring electricity to operate. 

C. Design: Provide 115 degree Fahrenheit water at hot water plumbing fixtures, to maintain that 

temperature at plus or minus 5 deg F throughout operation at up to 3 gallons per minute 

D. Supply Connections: For hot and cold water. 

2.7 HOSE BIBBS 

A. Standard: ASME A112.18.1 for sediment faucets. 
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B. Body Material: Bronze. 

C. Seat: Bronze, replaceable. 

D. Supply Connections: NPS 3/4 threaded or solder-joint inlet. 

E. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 

F. Pressure Rating: 125 psig. 

G. Vacuum Breaker: Integral non-removable, drainable, hose-connection vacuum breaker 

complying with ASSE 1011. 

H. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated. 

I. Finish for Service Areas: Rough bronze. 

J Finish for Finished Rooms: Chrome or nickel plated. 

K. Operation for Equipment Rooms: Wheel handle or operating key. 

L. Operation for Service Areas: Wheel handle. 

M. Operation for Finished Rooms: Wheel handle. 

N. Include operating key with each operating-key hose bibb. 

O. Include wall flange with each chrome- or nickel-plated hose bibb. 

2.08 NON-FREEZE WALL HYDRANTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Josam Company. 

2. MIFAB, Inc. 

3. Prier Products, Inc. 

4. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

5. Tyler Pipe; Wade Div. 

6. Watts Drainage Products Inc. 

7. Woodford Manufacturing Company. 

8. Zurn Plumbing Products Group; Specification Drainage Operation. 

9. Or approved equal 

B. Standard: ASME A112.21.3M for outlet, self-draining wall hydrants. 

C. Pressure Rating: 125 psig. 

D. Operation: Loose key. 
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E. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp. 

G. Inlet: NPS 3/4 or NPS 1. 

H. Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying with ASME 

B1.20.7. 

I. Box: Deep, flush mounting with cover. 

J. Box and Cover Finish: Polished nickel bronze. 

K. Outlet: Exposed, with integral vacuum breaker and garden-hose thread complying with ASME 

B1.20.7. 

L. Nozzle and Wall-Plate Finish: Polished nickel bronze 

2.9 WATER HAMMER ARRESTERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. AMTROL, Inc. 

2. Josam Company. 

3. MIFAB, Inc. 

4. PPP Inc. 

5. Sioux Chief Manufacturing Company, Inc. 

6. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

7. Tyler Pipe; Wade Div. 

8. Watts Drainage Products Inc. 

9. Zurn Plumbing Products Group; Specification Drainage Operation. 

10. Or approved equal. 

B. Standard: ASSE 1010 or PDI-WH 201. 

C. Type: Metal bellows. 

D. Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 

2.10 HYDROPNEUMATIC TANKS 

A. Manufacturers: 

1. AMTROL, Inc. 

2. AA Tanks 

3. Wessels Company 

4. RECO USA, 
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5. Or approved equal 

B. Material: Wetted parts shall be corrosion resistant under conditions detailed in paragraph 2.01. 

C. System Connection: Stainless Steel 

D. Bladder: Heavy Duty Butyl Rubber (NSF / FDA approved materials) 

E. Factory Pre-charge: 30 PSI (field adjustable) 

F. Standard Design Pressure: 150 PSI 

G. Standard Design Temperatures: -20F to 200F 

H. Standard Finish: Blue Powder Coat Exterior 

 

PART 3 – EXECUTION 

 

3.1 INSTALLATION 

A. Refer to Section 402000 - Liquids Process Piping for piping joining materials, joint construction, 

and basic installation requirements. 

B. Install plumbing fixtures level and plumb according to roughing-in drawings.  

C. Install water regulators with inlet and outlet shutoff valves. Install pressure gages on inlet and 

outlet. 

D. Install water hammer arresters in water piping according to manufacturers instructions. 

E. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 

minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper 

flow. 

F. Piping installation shall comply with local code and requirements of Section 402000 - Liquids 

Process Piping. 

G. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary type, one-part, 

mildew-resistant silicone sealant. Match sealant color to fixture color. 

3.2 FIELD QUALITY CONTROL 

B. Remove and replace malfunctioning domestic water piping specialties and retest as specified 

above. 

3.3 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow of balancing valves. 

C. Set field-adjustable temperature set points of temperature-actuated water mixing valves. 

END OF SECTION 221119 
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SECTION 221123 - DOMESTIC WATER PUMPS 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

A. Section Includes: 

1. Pre-fabricated package pumping systems, 

2. Multi-stage vertical in-line centrifugal pumps, and 

3. Pressure reducing valves for water distribution. 

1.2 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Operation and maintenance data. 

C. Shop drawings for complete prefabricated packaged pump system including anchorage 

requirements. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

B. National Electrical Manufacturers Association (NEMA) Standards: 

1. NEMA MG 1 - Motors and Generators. 

C. UL Compliance:  

1. Comply with UL 778 for motor-operated water pumps. 

  2. Comply with UL 508 for industrial control equipment. 

1.4 QUALIFICATIONS 

A. All items to be provided under this Section shall be furnished only by manufacturers having a 

minimum of ten (10) years experience in the design and manufacture of similar products and 

systems. Additionally, if requested, a record of at least five (5) previous, separate, similar successful 

installations in the last five (5) years shall be provided. 

1.5 WARRANTY 

A. Manufacturer shall offer a 2-year warranty on prefabricated packaged pump systems defects in 

materials and workmanship. 
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PART 2 - PRODUCTS 

 

2.1 PREFABRICATED PACKAGED PUMP SYSTEM 

 A. Manufacturers: 

  1. MCI Municipal Pumping Systems, 

  2. Metropolitan Industries, Inc., 

3. USEMCO, Universal Sanitary Equipment Manufacturing Company, 

  4. Xylem Inc., 

  5. Or approved equivalent. 

B. Description: Provide package pumping system suitable for taking effluent water from the 

treatment process and supplying adequate flow to backwash filters, serve drench showers, and 

provide service/washdown water. There will be a hydropneumatic tank in the service/washdown 

water distribution pipe network. 

C. General: 

1. Provide pre-engineered, fully pre-assembled, skid mounted, and tested pumping system 

capable of meeting the demand condition in the Performance Conditions paragraph. 

2. The pump system shall draw water with a pH between 5 and 9 from a tank open top tank 

configured such that the water will be from 1 to 9 feet above the floor on which the pump 

system skid shall fastened. 

3. Welding certified to ASME Section IX. 

4. UL Listed packaged systems and controls. 

5. Piping to AWWA, Hydraulic Institute, and low lead compliance standards. 

6. Manifold supports covering 120 degrees of arc for maximum thrust restraint 

7. All skid element shall have fusion bonded epoxy coatings 

 D. Performance Conditions:  

1. 50 gallons per minute (GPM) or more at 15 pounds per square inch (PSI) 

2. 20 GPM between 25 and 45 PSI 

3. 2.5 GPM at any pressure up to 70 PSI 

2.2 MULTI-STAGE VERTICAL IN-LINE CENTRIFUGAL PUMP 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
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1. Armstrong Pumps Inc. 

2. Cornell Pumps, 

3. Flygt - Xylem Inc. 

4. Grundfos Pumps Corp. 

5. Tsurumi Incorporated. 

6. WILO USA LLC - WILO Canada Inc. 

7. Or approved equal. 

B. Description: Factory assembled and tested, in-line, close-coupled, vertical centrifugal pumps. 

C. Pump Construction: 

1. Pump and Motor Assembly: Motor and impeller on coupled shaft and designed for 

installation with pump and motor shaft vertical. 

2. Casing: Stainless steel wetted parts with pump head and base of cast iron held together 

with four stainless steel rods, bolts and/or nuts. 

3. Stages: 3 to 5 

4. Speed: up to 3800 RPM 

5. Impeller: stainless steel  

4. Shaft Seal: Replaceable cartridge shaft seal. 

 D. Motor: 

1. Duty: Continuous duty at ambient temperature of 105 degrees Fahrenheit and at altitude 

of 3300 feet above sea level. 

2. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate 

connected loads at designated speeds, at installed altitude and environment, with indicated 

operating sequence, and without exceeding nameplate ratings or considering service factor. 

3. Motor shall be totally enclosed fan cooled (TEFC), suitable for use with a variable 

frequency drive, and for rotating at as low as 10% of maximum speed. 

4. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for 

 radial and thrust loading. 

5. Comply with NEMA MG 1. 

6. Electrical Devices and Wiring: Comply with requirements for electrical devices and 

connections specified in Division 26 Section. 

2.3 PRESSURE REDUCING VALVE 

A. Manufacturers: 
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  1. CLA-VAL Company, 

  2. Watts, 

3. Or approved equal. 

B. General:  

1. Automatic pilot-operated regulator valve that reduces a higher inlet pressure to a steady 

lower downstream pressure, regardless of changing flow rate and/or varying inlet pressure. 

Valve shall hold downstream pressure to a pre-determined limit closing the main valve and 

pilot valve close drip-tight when downstream pressure exceeds the pressure setting of the 

control pilot. 

2. Valve inlet and outlet shall have flanges compatible with ASME B16.5 Class 150 

flanges. 

3. Pre-determined downstream pressure shall be adjustable between 15 and 75 PSI.  

C. Materials: 

1. Body, cover, disc retainer and diaphragm washer: Ductile iron or cast steel. 

2. Disc guide, seat and cover bearing: Bronze or stainless steel. 

3. Disc: Buna-N rubber. 

4. Diaphragm: Nylon reinforced Buna-N rubber. 

5. Stem, Nut and Spring: Stainless steel. 

D. Pilot System Materials 

  1. Pilot Control: Ductile iron, cast steel, stainless steel, or low lead bronze. 

2. Trim: Stainless steel Type 303 

3. Seals/Diaphragm: Buna-N® Synthetic Rubber 

2.4 VARIABLE FREQUENCY 

 A. Conform to Section 262923 - Variable Frequency Drives. 

2.5 CONTROLS 

A. Conform to the following Sections: 

1. 260000 - Electrical General, 

2. 260501 - Conductors and Cables,  

3. 260533 - Conduits and Raceway Systems, 

4. 260553 - Identification for Electrical Systems, 

5. 260910 - Control Panels, and 
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6. 262913 - Motor Controllers. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Inspect each component for compliance with requirements specified in PART 2 PRODUCTS. 

B. Verify adequacy and suitability of equipment to comply with specified requirements. 

C. Noncompliance with specified requirements and presence of defects constitute cause for 

rejection. 

3.2 PREPARATION 

A. Ensure the location the equipment is to be installed is undamaged, clean, and ready for 

equipment installation per manufacturer’s requirements. 

3.3 INSTALLATION 

A. Install pump skid in accordance with manufacturer’s instructions. 

3.4 CONNECTIONS 

A. Comply with requirements for piping specified in Section 402000 - Liquids Process Piping and 

Section 400500 - Hangers, Anchors, Supports, And Seals. 

B. Install piping adjacent to pumps to allow service and maintenance.  

3.5 ADJUSTING 

A. Adjust domestic water pumps to function smoothly, and lubricate as recommended by 

manufacturer. 

B. Adjust initial set points so that the system provides adequate flow for backwashing filters, 

serving drench showers, and providing service/washdown water.   

1. Unless otherwise indicated by manufacturer’s backwash instructions, pressure vessel 

filters shall be provided with flow adequate to fully expand the filter media without 

clogging the slotted manifold pipe at the top of the vessel. 

2. Drench showers shall be provided with adequate flow to fully soak an individual 

standing under the shower head in no less than 10 seconds. 

3. Configure system to work with hydropneumatic tank external to the package pumping 

system such that with a demand a two faucets or hose bibs (approximately 5 GPM total) 

can be met and such that no demand condition causes the pumps to cycle more rapidly than 

manufacture’s recommended frequency.  

 

END OF SECTION 221123 
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SECTION 223300 - ELECTRIC, DOMESTIC-WATER HEATERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Commercial, electric, storage, domestic-water heaters.  

1.2 SUBMITTALS 

A. Product Data: For each type and size of domestic-water heater indicated.  

B. Shop Drawings:  

1. Wiring Diagrams: For power, signal, and control wiring. 

C. Domestic-Water Heater Labeling: Certified and labeled by testing agency accept able to 

authorities having jurisdiction.  

D. Source quality-control reports.  

E. Field quality-control reports.  

F. Operation and maintenance data.  

G. Warranty: Sample of special warranty. 

1.3 QUALITY ASSURANCE  

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application.  

B. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1.  

C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label 

commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure 

Vessel Code: Section VIII, Division 1.  

D. NSF Compliance: Fabricate and label equipment components that will be in contact with 

potable water to comply with NSF 61, "Drinking Water System Components - Health Effects."  
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1.4 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of electric, domestic-water heaters that fail in materials or workmanship 

within specified warranty period. 

1. Warranty Periods: From date of Substantial Completion, Commercial, Electric, 

Domestic-Water Heaters Storage Tank, Controls and Other Components shall have a 

warranty period of 3 years. 

PART 2 - PRODUCTS 

2.1 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

 

1. Bradford White Corporation. 

2. Rheem Manufacturing Company. 

3. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation. 

4. State Water Heater Co. 

5. PVI Industries 

6. Or approved equal 

B. Standard: UL 1453. 

C. Tank Construction: Corrosion-resistant metal: 

 

1. Tappings: ASME B1.20.1 pipe thread. 

2. Pressure Rating: 150 psig. 

3. Interior Finish: Comply with NSF 61 barrier materials for potable water tank linings, 

including extending lining material into tappings. 

D. Factory-Installed Tank Appurtenances: 

 

1. Anode Rod: Replaceable magnesium. 

2. Drain Valve: Corrosion-resistant metal complying with ASSE 1005. 

3. Insulation: Comply with ASHRAE/IESNA 90.1. 

4. Heating Elements: Electric, screw-in or bolt-on immersion type arranged in multiples of 

three. 

5. Temperature Control: Adjustable thermostat, to setting of at least 180 deg F. 

6. Safety Controls: High-temperature-limit and low-water cutoff devices or systems. 

7. Relief Valve: ASME rated and stamped for combination temperature-and-pressure relief 

valve. Include relieving capacity at least as great as heat input, and include pressure 

setting less than domestic-water heater working-pressure rating. Select relief valve with 

sensing element that extends into storage tank. 

8. Gages: Combination temperature-and-pressure type or separate thermometer and pressure 

gage. 

E. Capacity and Characteristics schedules: 
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1. One (1) eighty-gallon, 13.5 kW, 480 VAC, 3 phase, commercial, electric, storage, 

domestic-water heater. 

2.2 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME code 

construction, according to ASME Boiler and Pressure Vessel Code.  

B. Hydrostatically test commercial domestic-water heaters to minimum of one and one-half times 

pressure rating before shipment. 

C. Electric, domestic-water heaters will be considered defective if they do not pass tests and 

inspections.  

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. All fixtures and materials shall be compatible with water between a pH between 5 and 9. Items 

of this section (Section 221119 - Domestic Water Piping Specialties), shall be selected such that 

damage to them including anything from surface pitting to a change in state that compromises 

the function of a component will not occur during the warranty period. 

3.2 DOMESTIC-WATER HEATER INSTALLATION  

A. Commercial, Electric, Domestic-Water Heater Mounting: Install commercial, electric, 

domestic-water heaters on concrete base. Comply with requirements for concrete bases 

specified in Division 03 Section "Cast-in-Place Concrete”. 

 

1. Exception: Omit concrete bases for commercial, electric, domestic-water heaters if 

installation on stand, bracket, suspended platform, or directly on floor is indicated.  

2. Maintain manufacturer's recommended clearances. 

3. Arrange units so controls and devices that require servicing are accessible.  

B. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use 

relief valves with sensing elements that extend into tanks. Extend commercial-water-heater 

relief-valve outlet, with drain piping same as domestic water piping in continuous downward 

pitch, and discharge by positive air gap onto closest floor drain.  

C. Install combination temperature-and-pressure relief valves in water piping for electric, 

domestic-water heaters without storage. Extend commercial-water-heater relief-valve outlet, 

with drain piping same as domestic-water piping in continuous downward pitch, and discharge 

by positive air gap onto closest floor drain.  

D. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or 

over floor drains. Install hose-end drain valves at low points in water piping for electric, 
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domestic-water heaters that do not have tank drains. Comply with requirements for hose-end 

drain valves specified in Division 22 Section "Domestic Water Piping Specialties."  

E. Install thermometers on outlet piping of electric, domestic-water heaters.  

F. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage 

tanks without integral or fitting-type heat traps.  

G. Fill electric, domestic-water heaters with water.  

H. Charge hydropneumatic tanks with air. 

3.3 CONNECTIONS 

A. Comply with requirements for piping specified in 402000 - Liquids Process Piping, contract 

Drawings for indicate general arrangement, and shop drawings piping, fittings, and specialties.  

B. Where installing piping adjacent to electric, domestic-water heaters, allow space for service and 

maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters. 

3.4 FIELD QUALITY CONTROL  

A. Perform tests and inspections. 

 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist.  

3. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment.  

B. Electric, domestic-water heaters will be considered defective if they do not pass tests and 

inspections.  

C. Prepare test and inspection reports as required by commissioning plan (see Section 019100.00 – 

Commissioning). 

END OF SECTION 223300 
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SECTION 224500 - EMERGENCY PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 

1. Combination emergency shower and eyewash units. 

2. Water-tempering equipment. 

1.2 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. ANSI Standard: Comply with ANSI Z358.1, "Emergency Eyewash and Shower Equipment." 

C. NSF Standard: Comply with NSF 61, "Drinking Water System Components - Health Effects," 

for fixture materials that will be in contact with potable water. 

D. Regulatory Requirements: Comply with requirements in ICC/ANSI A117.1, "Accessible and 

Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public 

Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for people with 

disabilities. 

E. National Electrical Manufacturers Association (NEMA) Standard: NEMA 250-2014 Enclosures 

for Electrical Equipment (1000 Volts Maximum) 

PART 2 - PRODUCTS 

2.1 COMBINATION SHOWER AND EYEWASH UNITS 

A. Manufacturers:  

 

1. Bradley, 
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2. Haws Corporation, 

3. Speakman, 

4. Or approved equal 

B. Standard, Plumbed Emergency Shower with Eyewash Combination Units 

 

1. Material: SCH. 80 PVC or Galvanized steel 

2. Unit Supply: NPS 1-1/4 minimum. 

3. Unit Drain: Outlet at back or side near bottom. 

4. Shower: 

a. Capacity: Not less than 20 gpm for at least 15 minutes. 

b. Supply Piping: NPS 1-1/4” with flow regulator and stay-open control valve. 

c. Control-Valve Actuator: Pull rod. 

d. Shower Head: 8-inch- minimum diameter, plastic. 

e. Mounting: Pedestal. 

5.  Eyewash Unit: 

a. Capacity: Not less than 0.4 gpm for at least 15 minutes. 

b. Supply Piping: NPS 1/2 with flow regulator and stay-open control valve. 

c. Control-Valve Actuator: Paddle. 

d. Spray-Head Assembly: Two receptor-mounted spray heads. 

e. Receptor: Plastic bowl. 

f. Mounting: Attached shower pedestal. 

2.2 WATER-TEMPERING EQUIPMENT 

A. Manufacturers:  

 

1. Haws Corporation, 

2. Watts, 

3. Or approved equal 

B. Hot- and Cold-Water, Water-Tempering Equipment: 

 

1. Description: Factory-fabricated thermostatic mixing valve not requiring electricity to 

operate. 

2. Designed to provide 85 degree Fahrenheit tepid, water at emergency plumbing fixtures, 

to maintain temperature at plus or minus 5 deg F throughout required 15 minute test 

period, and in case of unit failure to continue cold-water flow, with union connections, 

controls, metal piping, and corrosion-resistant enclosure. 

3. Supply Connections: For hot and cold water 

2.3 ACCESSORIES 

A. Water Flow Switch: 

 

1. Flow switch or pressure switch for use alarm in process wide control system and human 

machine interface. 

2. Switch will activate once 2.4 gallons per minute of flow is passing through a combination 

emergency shower and eyewash units. 
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3. Usable with an 125/250 VAC digital signal and up to 5 amps. Shall be double pole and 

double throw with NEMA 4X enclosure or enclosure more positively sealed against dust, 

water, and chemical intrusion.  

4. 1-1/4" NPT inlet and outlet or connection compatible with eyewash and service water 

plumbing. 

PART 3 - EXECUTION 

3.1 EMERGENCY PLUMBING FIXTURE INSTALLATION 

A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components. 

B. Install fixtures level and plumb 

C. Fasten fixtures to substrate. 

D. Install shutoff valves in water-supply piping to fixtures. Use ball, valve if specific type valve is 

not indicated. Install valves chained or locked in open position if permitted. Install valves in 

locations where they can easily be reached for operation. Comply with requirements for valves 

specified in Division 22 Section "General-Duty Valves for Plumbing Piping." 

1. Exception: Omit shutoff valve on supply to group of plumbing fixtures that includes 

emergency equipment. 

2. Exception: Omit shutoff valve on supply to emergency equipment if prohibited by 

authorities having jurisdiction. 

E. Install dielectric fitting in supply piping to emergency equipment if piping and equipment 

connections are made of different metals. 

F. Install thermometers in supply and outlet piping connections to water-tempering equipment.  

G. Install indirect waste piping on drain outlet of emergency equipment to induce flow towards 

floor drains. 

H. Install flow switch with tee as directed by manufacturer. 

3.2 CONNECTIONS 

A. Connect hot- and cold-water-supply piping to hot- and cold-water, water-tempering equipment. 

Connect output from water-tempering equipment to emergency plumbing fixtures. Comply with 

requirements of Section 402000 - Liquids Process Piping. 

B. Indirectly connect emergency plumbing fixture receptors without trapped drain outlet to 

sanitary waste or storm drainage piping. 

C. Where installing piping adjacent to emergency plumbing fixtures, allow space for service and 

maintenance of fixtures. 
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3.3 FIELD QUALITY CONTROL 

A. Mechanical-Component Testing: After plumbing connections have been made, test for 

compliance with requirements. Verify ability to achieve indicated capacities. 

B. Tests and Inspections: 

 

1. Perform each visual and mechanical inspection. 

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper unit operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

C. Emergency plumbing fixtures and water-tempering equipment will be considered defective if 

they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust or replace fixture flow regulators for proper flow. 

B. Adjust equipment temperature settings. 

 

 

END OF SECTION 224500 
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SECTION 260000 - ELECTRICAL GENERAL 

 

PART 1   GENERAL  

 

1.1 SUMMARY 

 

This Section includes general requirements for all electrical work. The Contractor shall furnish and 

install all materials, equipment, and appurtenances necessary for a complete and satisfactory 

installation of the electrical systems. The Contractor shall coordinate all electrical work required for 

the project. The Contractor shall provide the correct electrical feeder or branch circuit to each piece of 

electrical equipment whether or not shown on the drawings and check and coordinate feeder, branch 

circuit, and controls required with equipment provided under other specification sections. 

 

1.2 REFERENCES 

 

A. Institute of Electrical and Electronics Engineers (IEEE) 

B. National Fire Protection Association (NFPA) 

C. Underwriters Laboratories, Inc. (UL) 

D. National Electrical Manufacturers Association (NEMA) 

E. American Society of Testing Materials (ASTM) 

F. Association of Illuminating companies (AEIC) 

G. Insulated Cable Engineers Association (ICEA) 

 

1.3 SUBMITTALS 

 

A. Submittals shall include the following information: manufacturer’s name, trade name, place of 

manufacture, catalog model number, complete part number, nameplate data, size, layout 

dimensions, capacity, project specification, and paragraph reference.   

 

B. Shop Drawings:  Submit shop drawings in accordance with the General Conditions, the 

Supplementary Conditions, and Section 260000 Electrical General.  Organize similar items into a 

single submittal to include wiring diagrams and installation details of equipment indicating 

proposed location, layout and arrangement, control panels, accessories, piping, ductwork, and 

other items that must be shown to ensure a coordinated installation.  Wiring diagrams shall identify 

circuit terminals and indicate the internal wiring for each item of equipment and the 

interconnection between each item of equipment.  Drawings shall indicate adequate clearance for 

operation, maintenance, and replacement of operating equipment devices.  Shop drawings shall be 

specific for this project.  Shop drawings which provide only generic information or are of a generic 

nature are not sufficient.  Information within the shop drawings shall be clearly marked to identify 

components applicable for this project.  Non-applicable information shall be noted, or neatly 

crossed out. 

 

C. Manufacturer’s Catalog Data:  Shop drawings shall include manufacturer’s catalog data for each 

manufactured item.  Submittals for each manufactured item shall be current manufacturer’s 

descriptive literature of cataloged products, equipment drawings, diagrams, performance and 

characteristic curves, and catalog data sheets.  Submittal shall include ratings, circuit diagrams, and 

dimensional data as a minimum.   
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D. Materials List:  The Contractor shall submit, along with Shop Drawings, a materials list which 

shall include full information, including manufacturer’s complete part number, regarding all 

components of the equipment.  Materials of construction shall be presented in the listing by ASTM 

reference and grade.  

 

E. Nameplate Information.  Submit complete nameplate information for all industrial machinery.  The 

nameplate shall include the following information:  

 

1. Supply voltage, number of phases, frequency, and full-load current. 

2. Maximum ampere rating of the short-circuit and ground-fault protective device 

3. Ampere rating of largest motor, from the motor nameplate, or load 

4. Short-circuit current rating of the machine industrial control panel.  Short-circuit current rating 

shall be based on the short-circuit current rating of a listed and labeled machine control 

enclosure or assembly.  Or the short-circuit current rating shall be as established utilizing an 

approved method. 

5. Electrical diagram number, or the number of the index to the manufacturer’s electrical 

drawings. 

 

1.4 CLOSEOUT  SUBMITTALS 

 

A. Operation and Maintenance Manual.  Prepare operation and maintenance manuals.  Submit one 

manual for review; then submit the remainder (quantity to be agreed between owner and contractor 

in advance).  Include one copy of the following: 

 

1. Copy of all relevant, and previously reviewed shop drawings, with all comments addressed. 

2. Record (as-built) drawings, incorporating all field changes and Engineer’s comments. 

3. Wiring diagrams inco 

4. rporating all field changes and Engineer’s comments. 

5. Manufacturer’s instructions on care, operation, and maintenance of equipment. 

6. Narrative describing the procedures for equipment startup and operation.   

7. Warranty certificates. 

8. Spare parts list 

9. Complete type written operating instructions, covering all systems descriptions and operation, 

emergency operating instructions, and precautions. 

10. Copies and originals of all applicable software certificates showing proof of ownership by the 

owner. 

11. Name, address, and telephone number of supplier or representative of manufacturer for each 

item of equipment in Contract. 

  

 Bind all items (all unused, clean and legible) in common folder or heavy notebook covers and 

submit to Engineer before request for final acceptance. 

      

B. Affidavit of Compliance.  The manufacturer shall provide an affidavit stating compliance of their 

equipment with all applicable provisions of this specification. 

 

C. Software.  Submit two electronic copies of all final application software developed.  Electronic 

copy shall be on flash drives, or other method mutually agreed upon between Engineer and 

Contractor.  In addition to electronic copies, submit hard copy of all application software 
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developed.  For software applications of a graphical nature (such as Operator Interface Terminals 

or Human Machine Interfaces), hard copy submittal shall include copies of all screens. 

 

D. Setup Parameters.  Submit printed copy of all setup parameters used for all equipment in this 

project.  This includes, but is not limited to, all setup parameters used for the programmable 

controller, the operator interface terminal, the radio, and the variable frequency drive.  Include the 

factory default value of each parameter in this list of setup parameters. 

 

1.5 QUALITY ASSURANCE 

 

A. Experience:  All equipment furnished under Division 26 shall be furnished by manufacturers who 

have at least three years’ experience in the design, production, assembly, and field service of 

equipment of like type and size.  Products shall have been in satisfactory commercial or industrial 

use for two years prior to bid opening.  The two-year period shall include applications of 

equipment and materials under similar circumstances and of similar size.  The product shall have 

been on sale on the commercial market through advertisements, manufacturer’s catalogs, or 

brochures during the two-year period.  Products having less than a two-year field service record 

will be acceptable if a certified record of satisfactory field operation for not less than 6,000 hours, 

exclusive of the manufacturer’s factory or laboratory tests, is furnished.  

 

B. Uniformity:  Unless otherwise specified, equipment or material of the same type of classification, 

used for the same purpose shall be the product of the same manufacturer.  All material shall be 

new and of the current design of the manufacturer providing equipment or material.  

 

C. Design:  Equipment and accessories not specifically described or identified by manufacturer’s 

catalog numbers shall be designed in conformity with NEMA, IEEE, or other applicable technical 

standards and shall have a neat and finished appearance. 

 

D. Installation:  Erect equipment in a neat and workmanlike manner; align, level, and adjust for 

satisfactory operation.  Install equipment so that parts are easily accessible for inspection, 

operation, maintenance, and repair.  Minor deviations from the indicated arrangements may be 

made, but only after obtaining approval from the Engineer. 

 

E. Electrical work shall meet or exceed the latest revisions for the following standards and codes 

except where more stringent requirements have been specified: 

 

1.  Local Building Codes 

2.  National Fire Protection Associations – NFPA 

3.  National Electrical Code – NEC 

4. National Electrical Safety Code - NESC 

5.  Underwriters Laboratories, Inc. – UL 

6. National Electrical Manufacturers Association – NEMA 

7. Institute of Electrical and Electronic Engineers – IEEE 

8. American Society of Testing Materials – ASTM 

9. Insulated Power Cable Engineers Association – IPCEA 

10. Association of Edison Illuminating Companies – AEIC 

11. American National Standard Institute - ANSI 
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F. In general, all electrical equipment furnished shall be listed and labeled by Underwriters 

Laboratories, Inc. (UL), Factory Mutual (FM), Edison Testing Laboratories (ETL), or another 

nationally recognized testing laboratory acceptable to the County and the Engineer.  Submit name 

of organization that will label the equipment, product, or component.  Organization shall certify 

that the equipment meets applicable UL, ANSI, and NEMA standards. 

 

1.6 INSPECTIONS 

 

A. The Contractor shall have all electrical work inspected by the following agency and this work shall 

pass such inspection: Independent electrical inspection agency approved by the Engineer. 

 

B. The Contractor shall furnish to the Engineer a certificate of compliance stating that the completed 

installation complies with the requirements of the National Electrical Code.  This certificate shall 

be completed by the approved independent electrical inspection agency.   

 

1.6 CONTRACT DRAWINGS 

 

A. Locations Approximate.  The locations of equipment shown on the Contract Drawings are 

approximate only.  The Contractor shall determine the exact locations of the equipment, box-

outs, sleeves, and of similar items required for the coordination of electrical work with the 

mechanical and other work. 

 

B. Plan Drawings Diagrammatic.  Power and Control Plans, and Lighting, Receptacle Circuit & 

Grounding Plans shown are diagrammatic and functional only and are not intended to show 

exact conduit layouts, number of fittings, or other installation details. The final determination as 

to routing, location, and termination shall be governed by structural conditions, obstructions, 

job conditions, and best industry practices. This shall not be construed to mean that the design 

of the system may be changed without written approval. The Contractor shall obtain shop 

drawings affecting all conduit locations before installation. The Contractor shall consult all 

drawings and specifications which may affect location of any outlet, piece of equipment, or 

conduit run to avoid interference with other trades. The Contractor shall furnish all labor and 

materials necessary to install and place in satisfactory operation all power, control, and other 

electrical systems shown. 

 

C. Elementary Circuit Drawings and Control Panel Drawings Diagrammatic.  Circuit diagrams and 

elementaries shown are diagrammatic and functional only and are not intended to show exact 

wiring, circuitry, or to be considered a substitute for wiring diagrams.  Control Panel drawings, 

including sub-panel layout drawings, are diagrammatic and functional only and are not intended 

to show exact parts and locations, or to be considered a substitute for assembly drawings.  The 

Contractor shall submit shop drawings detailing exact part selection, placement, and wiring 

connections.    

 

D. Parts lists and part numbers are included to convey design intent using actual manufactured 

parts.  Every attempt has been made to provide a part number that may be used to order and 

purchase parts; but the Contractor shall be responsible for checking all part numbers to verify 

that all parts will perform the intended function correctly as part of an integrated system, and fit 

in the designated space.    
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1.7 CONTINUITY OF SERVICES 

 

A. When existing buildings are in use during construction operations, keep all existing electrical 

systems in operation within all rooms of buildings at all times.   

 

B. Provide necessary and temporary connections and relocations as required to maintain existing 

systems in operation. 

 

1.8         INSTRUCTION OF OWNER’S REPRESENTATIVES 

 

Before request for final acceptance of Work, furnish necessary skilled personnel to operate all 

systems.  Instruct designated Owner’s representative in proper operation and care of systems and 

equipment. Repeat instructions as required.  

 

1.9 PROTECTED WORK 

 

A. Dry Locations.  Dry locations are not normally subject to dampness or wetness.  An area 

classified as dry may be temporarily subject to dampness or wetness.   

 

B.    Wet Locations.  Wet locations are areas outside, underground, in concrete slabs or masonry in 

direct contact with the earth, and areas subject to saturation with water or other liquids, such as 

a vehicle washing area and unprotected areas exposed to weather.   

 

C. Corrosive Areas. Corrosive areas are areas where the potential exists for corrosive gases or 

liquids to come in contact and corrode equipment and materials. Corrosive Areas shall include 

rooms housing chemical storage tanks or chemical feed equipment or pumps. 

 

1.10 REMOVALS AND REPLACEMENT OF WORK 

 

A. All equipment and materials shown to be removed on the Contract Drawings shall become 

property of the Contractor and shall be removed off-site unless otherwise noted. 

 

B. Open conduits not used shall be capped.  Spare and unused conductors shall be taped and 

identified at both ends.   

 

C. It shall be the responsibility of the Contractor to perform field verification of the existing wiring 

associated with the Work prior to removal of existing work and installation of new work at the 

existing facilities. The Contractor shall notify the Engineer prior to conducting field 

investigation.  If discrepancies arise between the power distribution wiring connections 

indicated on the Contract Drawings and what is field verified, the Contractor shall immediately 

bring this to the attention of the Engineer. 

 

D. Where electrical equipment is removed or relocated, also remove all wiring back to source 

panelboard, switch or to last remaining device on the same circuit.  Associated conduits, 

hangers, supports, etc. shall be removed unless otherwise noted or required to maintain the 

support and operation of remaining equipment. 

 

E. Remove all extraneous wires and exposed conduits for all mechanical, and electrical devices to 

be removed or abandoned. 
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F. Wires shown for removal which are in underground duct banks, or embedded conduit shall be 

removed unless otherwise noted. 

 

G. Contractor shall disconnect and remove related equipment and conduit mounting hardware, 

equipment mounting racks, and equipment associated with materials to be removed unless 

otherwise required to maintain the support and operation of remaining equipment. 

 

H. Any conduit abandoned in concrete slabs, walls, or other inaccessible locations shall be left 

empty except for a nylon pull wire. Ends shall be capped with push plugs for future use. 

 

I. If cables cannot be removed due to a collapsed or deformed duct, or other similar reason, cut 

cable at duct entrance at each end and tag cable as “Abandoned Cable”, “collapsed duct” or 

similar text. Notify the Owner of these conditions. 

 

J. Deliver on the premises where directed, existing material and equipment which is removed and   

desired by the Owner or is indicated to remain on the property of the Owner. 

 

K. All instrumentation equipment designated for removal shall be turned over to the Owner 

regardless if equipment is specifically shown or scheduled. This shall include all flow and level 

elements, and associated transmitters and/or electronic units. 

 

L. Equipment and materials not indicated for relocation, reuse, or salvage shall become the 

property of the Contractor and shall be removed by the Contractor from the premises and 

disposed of.  

 

 

1.11      GROUNDING  

 

A. Equipment and systems shall be bonded and grounded in accordance with Article 250 of the 

National Electrical Code, applicable local codes, the electrical utility provider, and the 

manufacturer’s recommendations. 

 

B. Ground raceways and noncurrent carrying parts of electrical equipment in accordance with 

NEC Article 250.  Use the metallic conduit system for equipment and enclosure grounding.  

Grounding through the conduit system shall be in excess of any equipment grounding 

conductors shown on the Contract Drawings.   

 

C. Circuits in nonmetallic conduit shall carry one ground conductor for equipment grounding. 

 

 

PART 2   PRODUCTS 

 

2.1       CONCRETE EQUIPMENT PADS (CEP) 

 

Provide concrete equipment pads where shown on the Contract Drawings for setting transformers,  

and other floor and ground mounted equipment, as well as equipment mounting racks.  Concrete 

shall be 3000 PSI, 29 day minimum.  Refer to details on electrical drawings for outdoor and indoor 

concrete equipment pads. 
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2.2        EQUIPMENT MOUNTING RACKS (EMR) 

 

A.  Equipment mounting racks shall be provided as required to mount and support equipment and 

where specifically shown on the Contract Drawing details. 

 

B.  The details shown on the Contract Drawings provide minimum requirements for the equipment 

mounting racks.  Equipment mounting racks shall be designed to support the required 

equipment.  Equipment mounting racks shall be constructed to maintain a rigid installation 

minimizing movement and racking. 

 

C.  Materials 

 

1. Tubing: 2” x 2” x ¼” Aluminum Alloy (6063-T52) 

2.  Backplate: ¼” thick aluminum plate (up to 24” x 24” maximum) 

        3/8” thick aluminum plate (for sizes larger than 24”x 24”) 

3.  Bottom Plate:  6” x 6” x ½” Aluminum Alloy 

4. Hardware: 3/8” stainless steel locknuts, bolts, and washers. 

5. Alternatively, Thomas & Betts Kindorf channel system, with stainless steel hardware, and 

non-corrosive parts. 

 

D. Assembly  

  

1. Corners and angles shall be ground smooth and shall be free of burrs. 

2.  Equipment mounting racks shall be constructed as required to accommodate field 

conditions such as handrails, mounting against walls, or other structures. 

3.     Equipment mounting racks installed on unpaved surfaces or grass areas shall be provided 

with a concrete equipment pad.  The concrete equipment pad shall extend a minimum of 

6” around the perimeter of the equipment and an additional 30” (minimum) in front of the 

equipment to provide an area for operators to stand. 

4. Equipment mounting racks shall be sized to facilitate access to the equipment controls.  

Controls shall be accessible in an area between 42” and 60” above finished grade. 

5. Utilize 3/8” full welds as appropriate for the connection of the components. 

 

E.     Equipment Mounting Racks installed in rooms or areas designated as “Corrosive Areas” shall 

be constructed of non-metallic or stainless steel components.  Hardware shall also be non-

metallic, stainless steel, or other material resistive to corrosion. 

 

2.3      RUBBER MATS 

 

A. Provide rubber mats conforming to ASTM D-178 Type I, Class I.  Mats shall be at least 30” 

wide and shall have a length at least equal to the panelboard, motor control center, or control 

panel before which they are to be placed. 

 

B. Mats shall be provided in front of all electrical equipment furnished under this Contract, 

including panelboards, motor starter enclosures, motor control centers, variable frequency 

drives, equipment control panels, instrument control panels, disconnect switches, automatic 

transfer switches and switchgear assemblies. 
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C. Furnish 2 spare mats, each 8 feet long. 

 

2.4      OUTDOOR EQUIPMENT PROTECTION (BOLLARDS) 

 

Steel bollards shall be installed to protect outdoor transformers, emergency generators, fuel tanks, and 

other equipment from damage by vehicles.  Bollard locations shall be as indicated on the Contract 

Drawings, and are approximate.  Placement of bollards around equipment shall be well planned so 

that bollards are positioned to maximize the protection to the equipment, but are not placed over 

ground rods, ground wires, and duct banks.  Bollard locations shall also be coordinated with door 

swings of all enclosures.  Allow all required clearances.  

 

 

 

 

 

PART 3   EXECUTION  

   

3.1        PAINTING OF EQUIPMENT 

 

A. Factory Applied.  Electrical equipment shall have factory-applied painting systems which shall, 

as a minimum, meet the requirements of NEMA ICS 6 corrosion-resistance test. 

 

B. Field Applied.  Paint electrical equipment as required to match finish of adjacent surfaces or to 

meet the indicated or specified safety criteria. 

 

3.2        NAMEPLATE MOUNTING 

 

Provide number, location, and letter designation of nameplates as indicated.  Fasten nameplates to 

the device with a minimum of two stainless steel sheet-metal screws or two stainless steel rivets. 

 

3.3        COORDINATION 

 

The Contractor shall coordinate all electrical work involving existing circuits and operations with the 

Owner for required shutdowns, conversions, and tie-ins. 

 

END OF SECTION 260000 
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SECTION 260501 - CONDUCTORS AND CABLES 

 

 

PART 1   GENERAL  

 

1.1 DESCRIPTION 

 

A. This Section includes wires, cables, and accessories as shown, specified, or required for the 

complete power, lighting, control, and other systems in the Contract. 

 

 

1.2 REFERENCES 

 

A. NFPA 70 - National Electrical Code (NEC) 

B. NFPA 262 – Standard Method of Test for Flame Travel and Smoke of Wires and Cables for Use in 

Air-Handling Spaces 

C. Insulated Cable Engineers Association (ICEA) 

D. Underwriters Laboratories, Inc. (UL) 

E. National Electrical Manufacturers Association (NEMA) 

F.    American Society of Testing Materials (ASTM) 

G. Association of Edison Illuminating Companies (AEIC)  

 

1.3 SYSTEM DESCRIPTION 

 

A. Product Requirements.  Provide products as follows: 

1. Conductors for feeders and branch circuits 10 AWG and smaller shall be stranded. 

2. Control circuits shall utilize stranded conductors. 

3. Conductors for power and lighting circuits shall not be smaller than 12 AWG. 

4. Conductors for control circuits shall not be less than 14 AWG. 

5. Increase wire size in branch circuits to limit voltage drop to a maximum of 2.5%. 

 

B. Wiring Methods.  Provide the flowing wiring methods: 

1. Concealed Dry Interior Locations: Use only building wire, type THHN/THWN, or XHHW 

insulation in raceway (rigid metal conduit, intermediate metal conduit, or electrical metallic 

tubing), or nonmetallic-sheathed cable or armored cable.  

2. Exposed Dry Interior Locations: Use only building wire, type THHN/THWN, or XHHW 

insulation in rigid metal conduit.   

3. Above Accessible Ceilings: Use only building wire, type THHN/THWN, or XHHW insulation 

in raceway (rigid metal conduit, intermediate metal conduit, or electrical metallic tubing), or 

nonmetallic-sheathed cable or armored cable.  

4. Wet or Damp Interior Locations: Use only building wire, type THHN/THWN, or XHHW 

insulation using raceway (PVC coated rigid metal conduit or rigid metal conduit), direct burial 

cable, armored cable, or metal clad cable. 

5. Exterior Locations: Use only building wire, type THHN/THWN, or XHHW insulation using 

raceway (PVC coated rigid metal conduit or rigid metal conduit), direct burial cable, service-

entrance cable, armored cable, or metal clad cable. 

6. Underground Locations: Use only building wire, type THHN/THWN, or XHHW insulation 

using raceway (PVC coated rigid metal conduit or rigid metal conduit), direct burial cable, 

armored cable, or metal clad cable. 

7. Cable Tray Locations: Use only Tray Cable Type TC. 
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1.4 SUBMITTALS 

 

A. Prior to obtaining any material in connection with this Section, detailed shop drawings on all 

material shall be submitted.   

 

B. Submittals shall contain a material list with manufacturer data describing the material and 

showing its compliance with the specification, associated standards, and test requirements.   

 

C. Other Submittals 

1. Samples of any material shall be submitted upon the Engineer’s request. 

2. A list of all test equipment shall be submitted to the Engineer for review.    

3. Cable testing results. 

 

1.5 CLOSEOUT SUBMITTALS 

 

Provide project record documents which record actual locations of components and circuits. 

 

 

1.6 QUALITY ASSURANCE 

 

A. Material and installation shall be in accordance with the latest revisions of the following codes, 

standards, and specifications, except where more stringent requirements have been specified 

herein: 

 

1. National Electrical Code (NEC) 

2. Insulated Cable Engineers Association (ICEA) 

3. Underwriters Laboratories, Inc. (UL) 

4. National Electrical Manufacturers Association (NEMA) 

5. American Society of Testing Materials (ASTM) 

6. Association of Edison Illuminating Companies (AEIC) 

 

B. Conductor Manufacturers.  All wires and cables of like type shall be the product of one 

manufacturer. 

 

C. Manufacturer Test Requirements.  Certified test reports showing compliance with applicable 

ICEA and UL Standards for each type of conductor shall be provided upon request. 

 

D. In general, all electrical equipment furnished shall be listed and labeled by Underwriters 

Laboratories, Inc. (UL) or another acceptable organization to the County and the Engineer.  

Submit name of organization that will label equipment if other than Underwriters Laboratories.  

Organization shall certify that the equipment meets applicable UL, ANSI, and NEMA 

standards. 

 

E. Verify that field measurements are as indicated on the drawings. 

 

F. Coordination.  Where wire and cable destination is indicated and routing is not shown, 

determine routing and lengths required. 
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G. Provide wiring materials located in plenums with peak optical density not greater than 0.5, 

average optical density not greater than 0.15, and flame spread not greater than 5 feet (1.5 m) 

when tested in accordance with NFPA 262. 

 

H. Perform work in accordance with SHA or MDTA standard. 

 

 

PART 2   PRODUCT 

 

2.1  GENERAL   

 

A. Unless otherwise shown or specified, all conductors shall be stranded copper. 

 

B. Material construction of copper conductor strands shall be coated or uncoated soft drawn or 

annealed copper. 

 

2.3  LOW VOLTAGE CONDUCTORS 

 

A. Low voltage conductors for 600 VAC service and below shall be rated a minimum of 600 volts.  

Conductors shall be constructed of uncoated Class B copper concentric-lay- stranded wires, 

rated for 90 degrees C (dry), 75 degrees C (wet), machine tool wire with thermoplastic (PVC) 

insulation and nylon jacket.  Conductors shall be oil and gasoline resistant II.   Conductors 

stranded in other than Class B may be used provided that all terminals, lugs, and connectors are 

listed and marked for use with that conductor stranding.   

 

B. Conductors shall be of the following type, temperature rating, insulation, and/or jacket: 

1. THHN/THWN/MTW: 600 Volt, 90oC (dry), 75oC (wet) 

2. MTW/AWM: 600 Volt, 90oC (dry) with PVC insulation 

 

B. Control conductors shall be type MTW/ATM, 14 AWG.  Control conductors for AC circuits 

within MCC or control panels shall be red.  Control conductors energized from a source 

external to the control panel source shall be yellow. 

 

1. Control conductors may be 16 AWG copper provided all of the following conditions are 

met: 

a. Continuous load does not exceed 8 amperes. 

b. Overcurrent protection is provided by one of the following: 

i) Branch-circuit-rated circuit breakers listed and marked for use with 16 AWG copper 

wire 

ii) Branch-circuit-rated fuses listed and marked for use with 16 AWG copper wire. 

iii) Class CC, Class J, or Class T fuses. 

 

2. Control conductors may be 18 AWG copper provided all of the following conditions are 

met: 

a. Continuous load does not exceed 5.6 amperes. 

b. Overcurrent protection is provided by one of the following: 

i) Branch-circuit-rated circuit breakers listed and marked for use with 18 AWG copper 

wire 

ii) Branch-circuit-rated fuses listed and marked for use with 18 AWG copper wire. 

iii) Class CC, Class J, or Class T fuses. 
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C. Acceptable manufacturers: Royal, Deceron, Rome, GE, General Cable, Essex, or equal. 

 

2.4 SUBMERSIBLE CABLES 

  

A. Submersible pump cable or submersible pump conductors shall be of the extra heavy usage type 

and be constructed of Class K or H tinned, copper bunch-stranded wires.  Insulation shall be 

EPD with a single pass of CP for Size No. 8 and larger.  Cable shall be suitable for use in 

municipal sewage. 

 

B. Acceptable manufacturers: Royal, equal. 

 

2.5 INSTRUMENTATION CABLES 

 

A. Multi-conductor control cable shall consist of 600 volt, individual conductors, each constructed 

of a minimum of seven strands of No. 14 AWG (or as shown on the Contract Drawings) 

uncoated Class B copper concentric-lay-stranded wires.  Each conductor shall have HMW-PE 

insulation and color coded PVC outer jacket.  Additional overall PVC jacket shall be provided 

around individual conductors.  Cables shall be Type 20-10 as manufactured by Anaconda, Type 

CT-B manufactured by Rome Cable Co. or equal. 

 

B. Twisted Shielded Pair (TSP) Instrumentation conductors shall consist of two twisted strands of 

No. 16 AWG (or as shown on the Contract Drawings) tinned coated Class C copper concentric-

lay-stranded wires with a braid or foil shield.  Each conductor shall have polyethylene 

insulation and color coded (black/white) PVC outer jacket.  With multi-conductor twisted pair 

assemblies, each pair shall include individual shield and an overall shield shall be applied over 

the cable assembly with an additional overall PVC jacket around the conductors.   

 

C. Acceptable manufacturers: Rome, Deceron, Belden, or equal. 

 

2.6 GROUNDING SYSTEM CONDUCTORS 

 

Grounding grid system conductors shall be constructed of tin coated copper concentrically lay-

stranded wires in accordance Section 26 05 26 Electrical Grounding. 

 

2.7  NETWORKING CABLES 

 

A. Category 5e Cables (CAT 5 enhanced) 

 

1. The cable and patch cords shall consist of four (4) unshielded twisted pair of 24 AWG 

stranded or solid copper conductors and shall be FEP Teflon insulated.  The conductor 

shall be color coded and the cable plenum jacketed.   

 

2. The Unshielded Twisted Pair (UTP) wiring shall be able to accommodate data 

transmission speeds up to 1000 Mbps (gigabit Ethernet) at 100 MHz. 

 

3. Manufacturer: Belden or equal. 

 

B. Category 6 Cables 
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1. The cable and patch cords shall consist of four (4) unshielded twisted pair of 24 AWG 

solid bare copper conductors and shall be FEP Teflon insulated.  The conductor shall be 

color coded and the cable plenum jacketed.   

 

2. The Unshielded Twisted Pair (UTP) wiring shall be able to accommodate data 

transmission speeds up to 10 gigabits at 250 MHz. 

 

3. Manufacturer: Belden or equal. 

 

B.     Coaxial Cable 

 

1. Cable shall be #20 AWG tinned stranded copper with tinned copper braid shielding, and a 

foam FEP Teflon insulation.  Cable shall be rated for 120V, 75oC.  Cable shall support 

Ethernet and shall be plenum jacketed. 

 

2. Video Cable (RG6) 

 

a. The conductor shall be #18AWG, 0.037” diameter solid bare copper.  The insulation 

shall be made of foam polyethylene and the core shall have a nominal outside 

diameter of 0.180 inches.   

b. There shall be two (2) bare copper braids 98% shield coverage and the cable jacket 

shall be made of black PVC. 

 

3. Manufacturer: Belden or equal. 

 

2.8  TELEPHONE CABLES 

 

A. Telephone cable shall be twisted shielded pairs, #24 AWG, and shall be solid copper.  Cable 

shall consist of 4 pairs or 25 pairs as shown on the Contract Drawings.  Cable shall be suitable 

for installation in cable tray, conduit, access floors, and above suspended ceilings. 

 

B. The cable shall be provided with a FEP Teflon insulation and shall be plenum jacketed. 

 

C. Manufacturer: Belden or equal.  

  

 

2.11 FLEXIBLE CORD 

 

Flexible cord for conductors 600 VAC and below shall be rated a minimum of 600 volts.  

Conductors shall be constructed of Class K flexible stranded conductors for sizes 18 AWG through 

10 AWG, and soft-drawn rope lay conductors for sizes 8 AWG through 2 AWG, and heat and 

moisture resistant thermoplastic-elastomer (TPE) insulation, type SEOW.  

 

2.12 COLOR CODING OF CONDUCTORS 

 

A. Power conductors on systems 600 volts and less shall be color coded in accordance with the 

following: 

 

1. 480/277 VAC, three phase, 4 wire, 60 Hz. 

    Phase A  Brown 
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    Phase B   Orange 

    Phase C   Yellow 

    Neutral   White 

    Ground   Green 

 

2. 240/120 VAC, single phase, 3 wire, 60 Hz.  

    Conductor 1  Black 

    Conductor 2  Red 

    Neutral   White 

    Ground   Green 

 

4.    208/120 VAC, three phase, 4 wire, 60 Hz. 

    Phase A  Black 

    Phase B   Red 

    Phase C   Blue 

    Neutral   White 

    Ground   Green 

 

B. For conductors larger than No. 6 AWG, colored tape may be used to color code the conductors 

at all terminations, splices or other places where they are visible. 

 

C. Multi-conductor Instrumentation cables shall be color-coded according to ICEA/NEMA, latest 

edition, Method 1. 

 

2.13 CONNECTORS AND TERMINALS 

 

A. Connectors (for #10 AWG and smaller) 

 

1. Solderless pressure connectors (wirenuts) for pigtail splicing all power conductors and 

cables #10 AWG  and smaller shall be "Wing-nut" type made by Ideal. 

 
 
Model No. 

 
Wire Size 

 
451 

 
2 #18 min.; 3 #12 max. 

 
452 

 
2 #14 min.; 4 #12 max. 

 
453 

 
1 #10, and 1 #12 min.; 2 #8 and 1 #16 

max. 
 
455 

 
3 #12 min.; 4 #10 max. 

 

2. Connectors for (straight) splicing signal and control wires #10 AWG and smaller shall be 

solderless and compression type.  Connectors shall be Burndy Hydent, Thomas and Betts 

Stakon, or equal. 

 

B. Connectors (for #8 AWG and larger) 

 

1. Connections of conductors to terminal posts or other conductors shall be made with UL 

approved compression type connectors.  Wire nuts shall not be permitted. 
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2. Connections shall insure a thorough connection without damaging the conductor.   

 

3. Connections shall be suitable for the conductor size used.   

 

4. Typical compression type fittings shall be as specified below: 

 

a. Two way splices for large conductors size 1/0 and larger shall be uninsulated indenture 

type similar to Burndy "Hy-Link", Thomas and Betts Sta-kon, Burndy, or equal. 

 

b. Two way splices for small conductors, size l AWG and smaller shall be uninsulated 

indenture type similar to Burndy "Hy-Dent", Thomas and Betts "Sta-Kon" or equal.   

 

c.  Fixture connections shall be two piece indenture type similar to Thomas and Betts 

"Sta-Kon" Series PT-66M, Ideal - Crimp Connector Sleeve No. 410 with wire cap 

insulated or equal. 

 

C. Terminals 

 

1. Terminals shall be 600 volt, indenture type, two or one hole lugs similar to Thomas and 

Betts "Sta-Kon", Burndy "Hylug" or equal.   

 

2. Spade terminals shall be locking, vinyl self insulated similar to Thomas and Betts "Sta-

Kon", Burndy or equal.   

 

3. All accessories that use special tools for proper application as recommended by the 

manufacturer shall be installed only with those tools and in accordance with the 

established practices and recommendations of the manufacturers. 

 

D. Terminal Blocks 

 

1. Terminal blocks shall be suitable for a continuous rating of 600 VAC shall be 

manufactured in accordance with UL and NEMA standards for clearance between adjacent 

terminals. 

 

2. Terminal blocks shall be sectional units of molded thermoplastic polyester and suitable for 

channel mounting.   

 

a. Sections shall have built in marking areas 

b. Center post in each section shall prevent over insertion of wires. 

c. Sections shall not be interlocked so that one section may be removed without 

disturbing the remainder of the assembly. 

d. Terminals shall be tin plated, box lugs, having hardware recessed into the molding, or 

flat terminal connectors.  

 

E. Power Distribution Terminal Blocks 

 

1. Power distribution blocks shall be constructed of copper.  Blocks shall have a minimum of 

two line connections an one load connection per pole with lug wire range suitable for 

conductor size as indicated on the Contract Drawings. 
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2. Power terminal blocks shall be furnished with removable clear lexan cover plates to 

prevent accidental contact with live parts. 

 

3. Power distribution blocks shall be as manufactured by Allen-Bradley, Gould-Shawmut, or 

equal.  

 

2.14 MISCELLANEOUS ACCESSORIES 

 

A. Wire pulling lubricant shall be non-toxic and contain no solvents that degrades wire insulation, 

plastic tape, or conduits.  Lubricant shall not leave residual material in conduit, shall be rust 

inhibited, and be non-combustible.  Lubricant shall be as manufactured by Ideal, Tomic 

Electric, or equal. 

 

B. Cable and wire supports shall be Kellem grips or cable supports wedges as manufactured by O. 

Z. Gedney, or equal. 

 

C. Cable tags for coding of individual conductors shall be in accordance with Section 26 05 53 

Identification for Electrical Systems. 

 

D. Plastic tape shall be all weather vinyl electrical tape having a high dielectric strength and 

resistant to sun, water, oil, acids and corrosive chemicals. Tape shall be 3M Type 88 or similar 

item as manufactured by Bishop Electric, General Electric, Okonite, or equal. 

 

E. Electrical insulation putty shall be rubber based elastic putty in tape form.  Putty shall be 3M 

Scotchfill, or equal. 

 

 

PART 3   EXECUTION  

 

3.1 INSTALLATION 

 

A. Unless otherwise shown or specified, all power, lighting, and control circuits shall be enclosed 

in conduit wireways. 

 

B. All individual conductors shall be identified at all termination and splice points.  Wire numbers 

or letter coding shall be by means of printed plastic tape, and shall be as scheduled on the 

Contract Drawings. 

 

C. Each conductor’s insulation shall be a single color throughout its entire length. 

 

D. Splices and connections shall be made with solderless pressure type connectors, and shall be 

taped and covered to provide an insulating value of the connection equal to the adjacent wire 

insulation. 

 

E. Conductors installed in wireways shall be grouped and bundled as they exit each conduit run.  

In open areas, such as wireways, manholes, or other similar areas, wires and cables shall be tied 

every twelve (12) inches.   

 

F. All conductors shall be carefully handled to avoid kinks or damage to its insulation. 
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1. Lubricant may be used to assist in pulling conductors through conduits. 

2. Pulling strain shall not exceed the value recommended by the cable manufacturer. 

 

G. Spare conductors shall be of sufficient length for future connections where spare terminals are 

provided; proper terminals shall be installed and connected. 

 

H. Conductors shall be installed in junction boxes and pull boxes that are sized to meet the 

requirements of the National Electrical Code for wire bending and minimum radius. 

 

3.2 SPLICES AND JOINTING 

 

A. Cables and conductors installed in the underground distribution system and duct banks shall be 

routed continuously from termination point to termination point.  No splices shall be made in 

underground manholes or handholes without written approval by the Engineer.  Where 

underground or outdoor splices of 600 volt conductors are approved by the Engineer, they shall 

be installed utilizing an epoxy based cast splice kit.  Splice kit shall be as manufactured by 3M 

or equal. 

 

B. Splices shall be made in junction boxes and shall be taped to an insulating value at least equal 

to the insulating value of the conductors. 

 

C. Application of taped joints shall be as follows: 

 

1. For 480/277 VAC power circuits, connection shall be wrapped with plastic tape. 

2. For lighting circuits, splice connections shall be wrapped with plastic electrical tape. 

3. For motor circuit terminations, splice connections shall be wrapped with 3M Scotchfill 

tape and finished with plastic tape. 

 

D. Copper to aluminum connections shall be made with UL approved aluminum-to-copper 

connectors and compound. 

 

E. Solder joints, hinged connectors, and bolted terminal lugs will not be permitted.  The exception 

of multi-bolted directed compression connectors in large wire and cable sizes will be permitted, 

if compression type fittings are not available.  

 

F. Splices, taps, or terminations shall not be made when conductor ends have missing strands or 

when the ends are mutilated in any way. 

 

G. Pump power and control cables shall be connected to conductors using power terminal blocks 

which shall be mounted inside local junction boxes as shown on the Contract Drawings.  

Terminal blocks shall be provided with insulation barriers so that there are no exposed live parts 

inside the junction box.  

 

3.3 MULTI-CONDUCTOR CONTROL CABLE 

 

A. Multi-conductor cable shall be provided where shown on the Contract Drawings.  Multi-

conductor control cable may be used where separate control circuits having a number of 

conductors greater than three are shown on the Contract Drawings.  The Contractor shall be 

responsible for sizing the conduit required at no cost to the Owner. 
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B. Termination of cable shall be as specified. 

 

3.4 LOW VOLTAGE AND CONTROL CONDUCTORS 

 

All power, control, and lighting conductors shall be type THHN-90C, THWN-75C/MTW unless 

otherwise noted. 

 

3.5 CONNECTIONS TO EQUIPMENT 

 

A. Connections and interconnections shall be made to all equipment in accordance with the 

Contract Drawings, and wiring diagrams furnished by manufacturers, and as specified by the 

Engineer. 

 

B. The Contractor shall be responsible for the accuracy of the connected work made under this 

contract.  Any damage resulting from erroneous connections shall be corrected by the 

Contractor at his own expense. 

 

 

3.6 TESTING 

 

A. General 

 

1. When all wires and cables are in place but before the final connections have been made, 

they shall be tested.   

 

2. Manufacturer’s data on testing resistance shall be submitted with tabulated test results. 

 

3. Contractor shall furnish all necessary test equipment instruments.   

 

4. All tests shall be performed in the presence of the Engineer, unless waived by the 

Engineer. 

 

5. Contractor shall notify the Engineer three (3) working days in advance of any testing.   

 

6. If damage is indicated during testing or upon review of the tabulated data, Contractor shall 

replace defective wires and cables and retest at no cost to the Owner. 

 

B. Direct Current High Potential Test 

 

1. A direct current high potential test (Hi Pot Test) shall be performed as described below for 

the following conductors:  

 

a. All conductors operating over 600 volts.   

b. Any conductor, not otherwise required to be tested, but in the opinion of the Engineer 

has been subjected to possible damage.    

 

2. The direct current high potential test shall be recorded at one minute intervals over a ten 

minute period for each conductor, and between each conductor and ground. 
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3. The ten minute period shall commence when the charging/leakage current stabilizes.   

 

4. If leakage current stabilizes and decreases with time, the conductor being tested is 

acceptable. 

 

 

 

5. Voltage levels for high potential test shall be as scheduled below. 

 

 
 
Rated cable voltage 

 
D.C. high potential test voltage 

 
600 

 
2000 

 
Up to 5 kV 

 
25 kV 

 
Up to 8 kV 

 
35 kV 

 
Up to 15 kV 

 
55 kV 

 
Up to 25 kV 

 
80 kV 

 
Up to 28 kV 

 
85 kV 

 
Up to 35 kV 

 
100 kV 

 

6. The data recorded during high potential testing shall be tabulated by the Contractor and 

submitted to the Engineer in the typewritten form as indicated below: 

 

High Potential Test Data 

 

Circuit No.  Minute 
Test Voltage 

MF – 1/25 kV P – 1/2 kV P – 3/2 kV 

PH A, B, C to 

Grd.  

Init.    

1    

2    

…    

10    

PH A to B, C Init.    

1    

2    

…    

10    

PH C to A, B Init.    

1    

2    

…    

10    
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C. Megaohm Test 

 

1. For all wires and cable #8 AWG and larger, a 1500 volt insulation resistance (Megohm) 

test shall be performed. 

 

2. The Megohm test shall be performed on the following combination of conductors: 

 

a. Between all conductors in the same enclosure 

b. Between each conductor and ground.  

 

c. The resistance test shall be recorded at the end of one minute of sustained voltage. 

 

D. Acceptance.  After all final connections have been made, the equipment and controls shall be 

tested, by operation, to demonstrate performance. 

 

  

END OF SECTION 260501 
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SECTION 260526 - ELECTRICAL GROUNDING 

 

 

 

PART 1   GENERAL  

 

1.1 SUMMARY 

 

A. This section includes rod electrodes, active electrodes, equipment grounding conductors, 

grounding well components, mechanical connectors, exothermic connections, the grounding 

system, and the grounding grid where shown on the Contract Drawings. 

 

 

1.2 REFERENCES 

 

A. Institute of Electrical and Electronics Engineers 

1. IEEE 142 – Recommended Practice for Grounding of Industrial and Commercial Power 

Systems 

2. IEEE 1100 – Recommended Practice for Powering and Grounding Electronic Equipment 

 

B. International Electrical Testing Association 

1. NETA ATS – Acceptance Testing Specifications for Electrical Power Distribution 

Equipment and Systems 

 

C. National Fire Protection Association 

1. NFPA 70 – National Electrical Code 

2. NFPA 99 – Standard for Health Care Facilities  

 

1.3 SYSTEM DESCRIPTION 

 

A. The Grounding systems shall use the following elements as grounding electrodes: 

1. Existing or new metal underground water pipe 

2. Metal building frame 

3. Concrete-encased electrode 

4. Ground ring 

5. Rod electrode 

6. Plate electrode 

 

All of these metal underground systems and structures shall be bonded together to form the 

grounding electrode system. Piping systems and underground tanks shall be included when 

present. 

 

 

1.4 SUBMITTALS  

 

A. Prior to obtaining any material in connection with this Section, detailed shop drawings on all 

material shall be submitted including but not limited to: 
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1. Ground Grid Conductors  

2. Grid Connecting Conductors 

3. Grid Compression Connectors (each type) 

4. Compression Tools  

5. Grounding Electrodes 

6. Ground Bushings  

7. Water Pipe Ground Connectors 

 

B. Test Reports: Indicate overall resistance to ground and the resistance to ground at each electrode. 

 

C. Submittals shall contain a material list with manufacturer data describing the material and 

showing its compliance with specifications, associated standards, and test requirements. 

 

D. Prior to installation of any material, a detailed plan layout of the entire grounding system, 

including location and quantity of electrodes, connections, and cables shall be submitted to the 

Engineer for review. 

 

E. Samples of any material shall be submitted upon Engineer’s request.   

 

1.5 CLOSEOUT SUBMITTALS 

 

A. Project Record Documents: Record actual locations of components and grounding electrodes. 

 

1.6 QUALITY ASSURANCE 

 

A. Materials and installation shall be in accordance with latest revisions of the following codes, 

standard, and specifications, except where more stringent requirements have been specified 

herein: 

 

1. National Electrical Code (NEC) 

2. Underwriters Laboratories, Inc. (UL) 

 

B.  These Specifications require that all grounding and grounding circuitry equal or exceed the 

requirements of the National Electrical Code Article 250, and in the event of a conflict or 

discrepancy between these Specifications, the Contract Documents, and NEC Article 250, the 

more stringent requirements shall apply. 

 

1.7 COORDINATION  

 

A. Complete grounding and bonding of building reinforcing steel prior to concrete placement. 

 

 

PART 2   PRODUCT  

 

2.1 GROUNDING GRID SYSTEM CONDUCTORS 
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A. Grid connecting conductors shall be minimum size 4/0 AWG bare stranded copper conductors in 

accordance with NEC Article 250. 

 

B. Grounding grid conductors shall be minimum size 4/0 AWG bare stranded copper conductors in 

accordance with NEC Article 250.  The substation grounding grid conductors shall be minimum 

250 kcmils stranded copper conductors in accordance with NEC article 250. 

 

2.2 GROUNDING ELECTRODES 

 

A. Rods shall be 5/8 inch in diameter, minimum 8 feet long unless otherwise shown, steel core with 

copper molten welded or electrolytically bonded to exterior. Two section ground rods are 

acceptable. Rods shall be manufactured by Copperweld Steel Co., Thompson Lightning 

Protection, Inc. or equal.  

 

B. Grounding plates shall be 24 inch by 24 inch, ¼ inch thick solid copper. 

 

2.3 GRID CONDUCTOR CONNECTORS 

 

Connections shall be made with compression type connectors specially made for buried grounding 

systems as manufactured by Thomas & Betts Co., Burndy Corp. or equal. 

 

Connections shall be made using an exothermic welding process or irreversible compression 

connectors. 

 

2.4 EQUIPMENT GROUND CONDUCTORS  

 

A. Equipment ground conductors shall be in accordance with Section 16120 Wires and Cables for 

low voltage conductors. 

 

1. Ground conductor #8 and smaller shall be green in color. 

 

2. For #6 and larger ground conductors, black wire may be used and identified where exposed 

in all junction boxes, disconnect switches, panels, etc. with green tape wrapped over its 

entire exposed length. 

 

B. All exposed grounding conductors such as bars, straps, cables, flexible jumpers, braids, shunts, 

etc., shall be bare copper. 

 

C. All submersible pump installations shall be in accordance with NEC Article 250-112 (l and m).  

Submersible pumps shall include either a grounding conductor integral with the pump power 

cable or a separate grounding conductor sized in accordance with the National Electrical Code.  

A connection shall also be made between this grounding conductor and the metallic well casing 

(if any).  This grounding conductor shall terminate at the branch circuit. 

 

 

PART 3   EXECUTION  
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3.1 GENERAL 

 

All grounding and bonding of electrical installations shall be in accordance with, or shall exceed the 

requirements of Article 250 of the National Electrical Code.  In the event of a conflict or a 

discrepancy between these Specifications, the Contract Document Drawings, and the National 

Electrical Code, the more stringent requirement shall apply. 

 

3.2 INSTALLATION 

 

A. Install in accordance with IEEE 142 or IEEE 1100 as applicable. 

 

B. Install grounding rod electrodes at locations as indicated on the drawings.  Install additional rod 

electrodes to achieve specified resistance to ground. 

 

C. Install grounding and bonding conductors concealed from view. 

 

D. Install grounding well pipe with cover at rod locations as indicated on the drawings.  Install well 

pipe top flush with finished grade. 

 

E. Install grounding electrode conductor and connect to reinforcing steel in foundation footing. 

 

F. Bonding together metal siding not attached to grounded structure; bond to ground. 

 

G. Equipment Grounding Conductor.  Install separate, insulated conductor within each feeder and 

branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing. 

 

H. Install continuous grounding using underground cold water system and building steel as 

grounding electrode.  Where water piping is not available, install artificial station ground by 

means of driven rods or buried electrodes. 

 

I. Permanently ground entire light and power system in accordance with the National Electrical 

Code, including service equipment, distribution panels, lighting panelboards, switch and starter 

enclosures, motor frames, grounding type receptacles, ground terminals, and ground bus at 

service panel. 

 

J. Install branch circuits feeding isolated ground receptacles with separate insulated grounding 

conductor, connected only at isolated ground receptacle, ground terminals, and at ground bus of 

serving panel. 

 

K. Bare copper bars, cables, fittings, etc. shall not be installed in cinder fill nor shall be covered 

with soil containing cinders or other corrosive material. 

 

L. Cables shall be installed with enough slack to prevent breaking stresses.  

 

M. All grounding conductors subject to mechanical damage shall be protected by rigid steel conduit 

or other suitable guards and in all cases where so protected shall be permanently and effectively 
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grounded to said enclosure at each end of its lengths with approved grounding connector and 

conduit fittings. 

 

N. Where grounding conductors pass through floor slabs, walls, etc., and are not encased in metal 

conduit, they shall be sleeved in transite, fiber, or approved nonmetallic conduit. 

 

O. Connections to water pipes, including water meter or other similar device bypass connections, 

shall be made only after the surface of the pipe at the point of connection has been thoroughly 

cleaned and brightened and immediately prior to actually making the connection the contact 

surfaces are to be coated with Vaseline or Oxidation Preventive Compound. 

 

W. All equipment ground bus, ground pads, frames, enclosures, etc., shall have all surfaces at the 

point of connection thoroughly cleaned and brightened, to remove paint or non-conducting 

material, just prior to actually making the connection. Touch-up damaged pointed surfaces to 

match existing conditions. 

 

X. Splices in wire or cable grounding conductors are prohibited.  

 

 

3.3 GROUNDING GRID SYSTEM 

 

A. Grounding Grid  

 

1. Where shown on the Contract Drawings, a system of grounding conductors and driven 

electrodes, known as the grounding grid shall be installed. The grounding grid shall 

interconnect all the various grounding systems. 

 

2. The grounding grid conductors shall be embedded in a minimum of 36 inches below the 

finished grade and 36 inches from the foundation walls or footings in the backfill material 

around the structure(s). 

 

3. Earthwork including trenching, excavation and backfill shall be in accordance with Section 

02200 Earthwork. 

 

4. All underground conductors shall be laid slack. 

 

5. Where shown on the Contract Drawings the Contractor shall locate the existing ground grid 

and make connections thereto. 

 

6. Locations shown for the existing ground grid are approximate only and the exact location 

shall be determined in the field. 

 

7. Care shall be taken in locating the existing grid to avoid damage to existing power and 

control conduits. 

 

B. Grounding Electrodes 
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1. The grounding electrodes shall be driven as located on the Contract Drawings. 

 

2. In areas where rock is encountered or hard ground makes the driving of grounding electrodes 

impractical, copper plates shall be installed in lieu of the grounding electrodes. The 

Contractor shall notify the Engineer in writing of his intention to substitute the copper plate 

in lieu of the electrodes. 

 

3. Installation shall be a minimum of 36 inches below grade and 36 inches from footings. 

 

C. Grid Connecting Conductors  

 

1. In addition to the grounding requirements of the National Electrical Code, a grid connecting 

conductor shall be provided for, but not limited to, the following equipment: 

 

a. All transformer frames 

b. Neutral transformer taps 

c. Exposed structural steel  

d. Grounding of the conduit system 

e. Service entrance disconnects 

f. Plant water system point of connection to each building or structure, if provided 

 

2. Where any equipment is shown or specified as “future,” sufficient lengths of the grounding 

conductor, connected to the ground grid, shall be installed for future connections. 

 

3. The ground grid connecting conductors shall be connected to the grounding grid, and all 

shall be buried in or below the floor slab with no conduit enclosures, unless exposed to 

mechanical injury. 

 

3.4        GROUNDING SYSTEM CONNECTIONS 

 

A. Exposed connections shall be made with pressure clamps.  Connections between different 

metals shall be protected against corrosion and moisture with an insulating epoxy resin. 

 

B. Buried connections shall be made with exothermic weld type connections.  Exothermic welding 

equipment shall be selected and used in accordance with the equipment manufacturer’s 

instructions.  Equipment and molds shall be used to accommodate the wire size, the metallic 

structure’s shape, the wire position of attachment, vertical or horizontal, and other criteria that 

may be specified.  Before a mold is used, remove and clean slag, dirt, and other foreign matter 

from the mold.  Use cartridge and charge size based on the manufacturer’s recommendations 

for the specific application.  Different charges are required for steel and ductile iron pipe. 

 

1. Surface preparation 

 

a. Surfaces with little or no coating shall be cleaned to bare metal by grinding or filing an 

area approximately three inches square to produce a bright metal surface.  Weld area 

shall be free of coating, dirt, mill scale, oxide, grease, moisture, and other foreign matter. 
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b. Surfaces with a thick coating shall have a four inch square window cut through the 

coating and three inches square of surface cleaned to bright metal.  Avoid damaging the 

surrounding coating. 

   

2. Prior to welding, remove the wire insulation as required to fit the mold.  Avoid damaging the 

exposed copper wire.  If the wire is cut or nicked over half way through its diameter, cut off 

and strip a new end.  If the manufacturer requires the use of a copper sleeve, the sleeve shall 

be crimped securely to the wire and excess wire protruding from the end of the sleeve 

removed. 

 

3. After the charge is set, remove the mold and slag from the weld area with a welder’s 

hammer.  Strike the top and sides of the weld with the hammer to test the secureness of the 

connection.  If the weld does not hold, remove the scrap weld material clean and begin the 

weld process again. 

 

4. After the weld is completed and prior to coating the clean and weld area, the Engineer may 

test the joint bond wire for electrical continuity. 

 

5. Weld Caps 

 

a.  After the weld passes the test for soundness, and electrical continuity, repair coating in 

the weld area with a cold-applied bituminous or coal-tar mastic and a weld cap placed 

over the weld.  Mastic shall be applied to fill the weld cap and cove the exposed metal of 

the structure and the wire to a minimum thickness of 1/4 inch.  Damage to the coating 

around the weld area shall be repaired according to the coating manufacturer’s 

recommendations. 

 

b. If weld cap will not fit due to physical space limitations, coat bare metal and wire in 

weld area with a minimum 1/4 inch thickness of bituminous mastic. 

 

C. In fixtures, enclosures, equipment, etc., ground terminals or lugs shall be provided. 

 

1. Ground clips may be installed within device or switchboxes where terminals are not 

provided or are impracticable if used with solid ground wire. 

 

2. Each panel, switchboard, or motor control center shall be provided with a ground bar of 

sufficient size for all ground conductors to be connected. 

 

3.5 CONDUIT SYSTEM 

 

A. Ground Conductor  

 

1. All power and 120-volt control system conduits (feeders, branch circuits, lighting circuits, 

etc.) shall have an internal grounding conductor, which shall be sized in accordance with the 

requirements of the National Electrical Code. This grounding conductor shall be installed 

although it may not be shown or scheduled on the Contract Drawings. 
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2. The internal grounding conductor shall be bonded to each device box, pull-box, junction 

box, or wiring trough it passes through. 

 

3. All conduits one inch and larger shall be provided with grounding bushings on each end and 

at all cabinets and pull, junction, or outlet boxes. 

 

4. The Contractor shall exercise care to ensure good ground continuity, in particular, between 

the conduit system and equipment frames and enclosures. 

 

 

3.6 TESTING 

 

A. Acceptance  

 

1. Unless otherwise specified, the installed grounding grid shall have a resistance to ground 

of 5 ohms or less. 

 

2. The Contractor shall test all grounding conductors and grounding systems for continuity. 

Where continuity does not exist, jumpers shall be installed at no cost to the Owner and the 

system retested. 

 

3. All testing shall be performed in the presence of the Engineer. 

 

B. Grounding Resistance 

 

Grounding resistance of the existing facility ground grid shall be tested using the ratio method, 

or other similar method that is acceptable to the Engineer. Contractor shall submit test 

procedure and equipment to be used in the testing. If the grounding resistance of the existing 

facility ground grid is in excess of 5 ohms, additional grounding shall be provided. After 

instillation of additional grounding, ground resistance shall be retested to verify that the value 

does not exceed 5 ohms. 

 

 

END OF SECTION 260526 
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SECTION 260533 - CONDUITS AND RACEWAY SYSTEMS 

 

 

PART 1  GENERAL  

  

1.1 DESCRIPTION 

 

This Section includes the conduit system required, specified, or shown on Contract Drawings 

including conduits, fittings, boxes, hangers, and accessories. 

 

1.2 REFERENCES 

 

A. American National Standards Institute 

1. ANSI C80.1 – Rigid Steel Conduit, Zinc Coated. 

2. ANSI C80.3 – Specification for Electrical Metallic Tubing, Zinc Coated. 

3. ANSI C80.5 – Aluminum Rigid Conduit – (ARC).  

 

B. Underwriters Laboratories 

1. ANSI/UL 6 – Electrical Rigid Metal Conduit – Steel (edition 14, November 30, 2007) 

 

C. National Electrical Manufacturers Association 

1. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum). 

2. NEMA FN 1 – Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable 

Assemblies. 

3. NEMA OS 1 – Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 

4. NEMA OS 2- Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports. 

5. NEMA RN 1 – Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel 

Conduit and Intermediate Metal Conduit. 

6. NEMA TC 2 – Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 

7. NEMA TC 3 – PVC fittings for Use with Rigid PVC Conduit and Tubing. 

 

1.3 SYSTEM DESCRIPTION 

 

A. Raceways and boxes located as indicated on the drawings, and other locations required for 

splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements.  

Raceway and boxes are shown in approximate locations unless dimensioned. Provide raceway to 

complete wiring system. 

 

B. Underground More Than 5 Feet Outside Foundation Wall: Provide rigid metal conduit, PVC 

coated rigid metal conduit, or concrete encased PVC conduit.  Provide cast metal boxes or 

nonmetallic handhole. 

 

C. Underground Within 5 Feet from Foundation Wall: Provide rigid metal conduit, PVC coated 

rigid metal conduit, or concrete encased PVC conduit.  Provide cast metal or nonmetallic boxes. 

 

D. In or Under Slab or Grade: Provide rigid metal conduit, PVC coated rigid metal conduit, or 

concrete encased PVC conduit.  Provide cast metal or nonmetallic boxes. 

 

E. Outdoor Locations, Above Grade: Provide rigid metal conduit or PVC coated rigid metal 

conduit.  Provide cast metal or nonmetallic outlet, pull, and junction boxes. 
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F. In Slab Above Grade: Provide rigid metal conduit or PVC coated rigid metal conduit.  Provide 

cast metal boxes. 

 

G. Below Grade: Provide Schedule 40 or Schedule 80 PVC conduit in concrete encased ductbank 

where indicated on the drawings. 

 

H. Wet and Damp Locations: Provide rigid metal conduit or PVC coated rigid metal conduit.  

Provide cast metal or nonmetallic outlet, junction, and pull boxes.  Provide flush mounted outlet 

boxes in finished areas. 

 

I. Concealed Dry Locations: Provide rigid metal conduit, PVC coated rigid metal conduit, or PVC 

conduit.  Provide sheet-metal boxes.  Provide flush mounting outlet box in finished areas.  

Provide hinged enclosure for large pull boxes. 

 

J. Exposed Dry Locations: Provide rigid metal conduit, PVC coated rigid metal conduit, or PVC 

conduit.  Provide sheet-metal boxes.  Provide flush mounting outlet box in finished areas.  

Provide hinged enclosure for large pull boxes.  

 

1.4 SUBMITTALS 

 

A. Prior to obtaining any material in connection with this Section, detailed shop drawings on all 

material shall be submitted.  Submittals shall conform to the requirements of section 01 33 00 

Submittals. 

 

B. Submittals shall contain a material list with manufacturer’s name and data describing the 

material and showing its compliance with specifications and associated standards. 

 

C. Samples of any material shall be submitted upon Engineer’s request. 

 

D. Prior to installation of any material in a specific area, a detailed plan layout of the conduit 

system, including the routing of conduits, support systems, junction boxes, conduit fittings and 

condulets, and coordination of other work, shall be submitted to the Engineer for review. 

Existing conduits and enclosures to be reused shall be shown and indicated on the submittal.  

 

1.5 CLOSEOUT SUBMITTALS 

 

Provide project record documents which record actual locations of components and circuits. 

 

1.6 QUALITY ASSURANCE 

 

A. Material and installation shall be in accordance with the latest revisions of the following codes, 

standards, and specifications, except where more stringent requirements have been specified 

herein: 

  

1. American National Standard Institute (ANSI) 

2. National Electrical Code (NEC) 

3. National Electrical Manufacturers Association (NEMA) 

4. Underwriters Laboratories (UL) 

 

B. Equipment furnished under this section shall be furnished by manufacturers who meet the 

industry standards for quality, workmanship, and experience. 
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PART 2  PRODUCT  

 

2.1 CONDUIT 

 

A. Rigid Metal Conduit (Type RMC)  

 

1. Rigid metal conduit shall be galvanized steel, hot-dipped with zinc over the entire length, 

both exterior and interior including threads.  Conduits shall have a coat of lacquer for 

sealing. 

 

2. Each conduit shall have a coupling on one end and a thread protector on the other.  Conduit 

shall be UL Listed and threaded in accordance with ANSI/ASME B.1.20.1-1983 Pipe 

Threads, General Purpose (inch) (3/4-inch taper per foot). 

 

3. Conduit shall meet ANSI Standards C80.1 and C80.4 latest revisions, and ANSI/UL6.  The 

conduit shall be manufactured by Allies Tube & Conduit Corporation, Pittsburgh Standard 

Conduit Company, Triangle PWC Co., or equal. 

 

B. PVC Coated Rigid Metal Conduit 

 

5. PVC coated rigid metal conduit and fittings shall consist of a rigid metal conduit having a 

PVC coating not less than 40 mils thick.  Rigid metal conduit shall be as specified above.  

PVC coating shall be bonded to the conduit and fittings such that the bonding shall be 

stronger than the tensile strength of the PVC. 

2.   PVC coated rigid metal conduit shall be in accordance with NEMA Standard RN-1, latest 

revision, for Type A-40 PVC coated conduit and fittings.  PVC coated conduit and fittings 

must comply to ASTM D870, D1151, D3359 and D1308. 

3.   The PVC coated conduit and general purpose fittings must be UL Listed for the PVC as 

supplying the primary corrosion protection. 

4. Fittings and conduit bodies shall be accordance with NEMA FB1, steel fittings with 

external PVC coating to match conduit.  

5. The conduit threads must be hot galvanized, not hot dipped, and have an additional coat of 

clear Urethane. 

6. PVC coated rigid steel conduit, all conduit bodies, fittings, and female threads shall include 

a minimum of 2 mils urethane internal coating.  Product shall be Robroy Plasti-Bond Red, 

Perma-Cote or engineered approved equal. 

 

C. Non-Metallic Conduits (PVC) 

 

1. Non-Metallic conduits and fittings shall be Schedule 40 or schedule 80, polyvinyl chloride. 

Materials shall be corrosion and fire retardant, and sunlight resistant.    

2. Conduit and fittings shall be in accordance with the NEMA Standard TC-2 and TC-3, latest 

revisions, and UL-651 Schedule 40 and 80 PVC Conduit. 

3. The conduit and fittings shall be manufactured by Carlon Electric Conduit Co., Triangle 

PWC Co., or equal. 

 

D. Flexible Conduit 

 

1. Flexible metallic conduit (Greenfield). Shall be hot dipped galvanized flexible steel or 

aluminum and shall comply with UL Standard No. 1, latest revisions. Conduit shall be 
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manufactured by Anaconda Metal Hose Company, Triangle PWC Co., or equal.  Fittings 

shall be PVC coated at each end of the liquid-tight conduit. 

2. Liquid-tight flexible metal conduit (Seal-tight). Shall be constructed of flexible corrosion 

resistant zinc galvanized steel conduit with an extruded plastic jacket and built-in 

continuous copper ground strap under the jacket.  Conduit shall be type UA manufactured 

by Anaconda Metal Hose Company, Type LA manufactured by Electri-Flex Co., or equal. 

Fittings shall be PVC coated at each end of the liquid tight conduit.  

3. Liquid-tight Flexible Non-metallic Conduit.  Shall be constructed of corrugated flexible 

PVC. Fittings shall be identified for use with flexible non-metallic conduit.  Flexible non- 

metallic conduit shall be Carflex as manufactured by Carlon, or equal.   

4. Hazardous Area Flexible Metal Conduits.  Flexible metal conduits installed in areas 

classified as Hazardous shall be Crouse-Hinds Series EC, Killark Series EK, or equal. 

 

2.2 JUNCTION, DEVICE AND PULL BOXES 

 

A. Junction Boxes. 

 

1. Junction boxes and pull-boxes shall be sized as required for the quantity and size of 

conductors to be installed within the box. Sizes shall comply with the requirements of the 

National Electrical Code for wire bending space radius. Stamped Steel Junction Boxes 

installed in areas approved for use with EMT conduit may be constructed of code-gage 

galvanized steel. 

 

2. Cast Junction Boxes. Junction boxes for use with RMC or IMC shall be constructed of hot-

dipped galvanized cast iron or copper free aluminum and shall be sized per NEC 

requirements.  Boxes shall be manufactured by Crouse-Hinds Co., Killark Co., or equal.   

 

3. PVC coated Junction Boxes. Junction boxes used with PVC coated rigid metal conduit shall 

be hot-dipped galvanized cast iron or copper free aluminum with a minimum of 40 mil 

factory applied PVC coating and a minimum of 2 mil of factory applied urethane interior 

coating.  Thin or non-coated areas of the interior coating will be cause for rejection.  Cover 

screws or bolts shall be stainless steel.  Junction boxes and fittings are to be of the same 

manufacturer as the PVC coated conduit and must be UL listed with the PVC as a primary 

corrosion protection. Junction boxes installed in wet locations shall be suitable for such use. 

 

B. Device Boxes for Outlets and Switches 

 

1. Cast Device Boxes. Cast device boxes shall be constructed of hot-dipped galvanized cast 

iron or copper free aluminum and sized in accordance with the requirements of the National 

Electrical Code.  Boxes shall be Series FD manufactured by Crouse-Hinds Co., Series FD 

manufactured by Killark Co., or equal.   

 

2. Flush Device Boxes. Device boxes installed within concrete masonry units shall be 

constructed of code-gage galvanized steel and shall be of the type specifically approved for 

masonry use.  Boxes shall be installed flush with finished surface and the mounting height 

shall be adjusted for masonry joints.   

 

3. PVC Coated Device Boxes. Device boxes used with PVC coated rigid steel conduit shall be 

hot-dipped galvanized cast iron or copper free aluminum with a minimum of 40 mil factory 

applied PVC coating and a minimum of 2 mil urethane interior coating.  Thin or non-coated 

areas in the interior will be cause for rejection.  Cover screws shall be stainless steel.  PVC 

coated device boxes and fittings are to be of the same manufacture as the PVC coated 
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conduit and must be UL listed and the PVC coating shall provide the primary corrosion 

protection.   

 

C. Pull Boxes:   

 

Pull boxes shall be used in dry locations only for pulling.  No splicing of conductors shall be 

allowed.  The boxes shall be constructed of galvanized steel, 12-gauge sheet metal, angle and 

frame members with welded joints.  The pull box cover shall be gasketed and attached with 

stainless steel screws.  A ground lug shall be provided, sized in accordance with the National 

Electrical Code.  

 

2.3 CONDUIT OUTLET BODIES, FITTINGS, COUPLINGS, EXPANSION COUPLINGS, 

CONDUIT SLEEVES, AND SUPPORTS 

 

A. Conduit Outlet Bodies 

 

1. Conduit outlet bodies shall be used where required to permit ready fishing and withdrawing 

of wires.  Conduit bodies not located in areas classified as Hazardous shall be gasketed.  

Bodies shall be of cast iron or copper-free aluminum type.  Bodies shall be Condulet series 

manufactured by Crouse-Hinds Co., Electrolet series manufactured by Killark Co., or equal.  

   

2.  Conduit bodies used with PVC coated rigid metal conduit shall be of the cast type as 

specified above with a factory applied 40-mil PVC coating.  The conduit bodies, fittings, 

and couplings shall be provided with extruded PVC sleeves as required by NEMA 

Standards.  Conduit bodies, for general service, (½” – 2”) shall be equipped with a V-Seal 

gasket.  All general-purpose fittings must be UL Listed for the PVC coating as supplying 

the primary corrosion protection, in accordance with the National Electrical Code.  All 

screws shall be stainless steel with the screw heads encapsulated with PVC.  Product shall 

be Robroy “Plasti-Bond Red”, Perma-Cote, or engineer approved equal.   

 

3. Conduit outlet bodies used with rigid PVC conduit shall be of the same material and 

schedule as rigid PVC conduit. 

 

B. Fittings and Couplings 

 

1. IMC - Standard Rigid Steel conduit fittings shall be installed with IMC conduit.  

 

2. EMT- All couplings and connectors for EMT shall be of the Rain-tight cadmium plated, 

malleable iron gland compression type manufactured by O.Z. Gedney Co., Steel City 

Company, or equal.  

3. PVC Coated Rigid Metal Conduit - All couplings and fittings for PVC coated rigid metal 

conduits shall have factory coating similar to above PVC coated conduit bodies. 

  

4. PVC - All couplings and fittings for PVC rigid conduit shall be of the same material and 

schedule as PVC rigid conduit. 

 

 

C. Expansion Couplings 

 

1. Expansion couplings shall be a watertight, corrosion retardant coupling with flexible 

neoprene outer jacket, stainless steel jacket clamp, flexible copper ground strap, and 

internal hub bushing. 
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2. Coupling shall compensate for the following movements: 

 

a. Axial expansion or contraction  

b. Angular misalignment 

c. Parallel misalignment 

 

3. Coupling shall be Type XD as manufactured by Crouse-Hinds Company, Type DX as 

manufactured by O.Z. Gedney Co., or equal. 

 

D.  Conduit Sleeves 

 

Where conduits pass through the walls or floors of structures, they shall be installed in suitable 

sleeves.  Sleeves, installed in the outside walls of structures or elsewhere where watertightness 

is required, shall be cast iron and shall be equal to thru-wall and floor seal manufactured by 

O.Z. Gedney Manufacturing Company, Inc. Types No. FSK, WSK, FSC, or WSC as required, 

or Link-Seal as manufactured by Thunderline Corp.  When Link-Seal is used, a wall sleeve, 

with water-stop, shall be installed.  All other sleeves shall be galvanized steel pipe. 

 

E.  Conduit Hangers and Supports 

 

1. Hangers and supports for conduits shall be adequate to support conduit systems with a 

minimum safety factor of 10. 

 

2. All steel parts of the conduit support systems shall be galvanized, cadmium plated or PVC 

coated. 

 

3. Perforated strap hangars shall not be used. 

 

4. Conduit supports shall be as manufactured by Steel Coty Co. (Kindorf), Unistrut Corp., 

Allied Tube & Conduit Corporation (Power-Strut) or equal. 

 

5. One hole, malleable iron pipe clamps shall be hot-dipped galvanized.  Pipe spacers shall be 

of malleable iron and have a hot-dip galvanized finish.  

 

6. Hanger rods shall be continuous thread and galvanized not less than 3/8” inch in diameter. 

 

7. All fasteners shall be stainless or silicon bronze. 

 

8. All expansion anchors shall be self-drilling type. 

 

F. Cable Terminator Fitting 

  

1. Cable terminating fittings shall be provided complete with gland nut and neoprene bushing 

properly sized to provide a tight seal. 

 

2. Cable terminator fittings shall be CGB or CGF series as manufactured by Crouse-Hinds, or 

equal. 

 

2.4 MISCELLANEOUS ACCESSORIES 

 

A. Warning Tape 
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1. Tape shall be red and have imprinted a minimum of 1-inch high letters “CAUTION 

BURIED ELECTRIC LINE BELOW” or appropriate warning approved by the Engineer. 

 

2. Tape shall be 6 inches wide, 4.5 mils thick, and made of low-density polyethylene. 

 

3. Warning tape shall be as manufactured by Allen Systems (Houston, Texas), Panduit, or 

equal. 

 

B. Duct-bank Conduit Spacers 

 

1. Underground Duct-bank conduit spacers shall provide stability and consistent separation on 

duct-banks.  Spacers shall be sized for the conduits with which they are used.  They shall 

provide both vertical and horizontal spacing with interlocking intermediate and base 

spacers. 

 

2. Duct-bank conduit spacers shall be as manufactured by Carlon, or equal 

  

 

2.5  SUPPORT GRIPS 

 

 Provide a flexible wire mesh holding device to fit around an electrical cable for support of motor 

cable as shown on the Contract Drawings. The support grip shall support vertical runs of up to 99 

feet with loads up to 600 pounds. Provide a single eye for attaching support grip to steel rod. Support 

grips shall be Hubbel Kellems, or equal. 

 

 

PART 3  EXECUTION  

 

3.1 INSTALLATION 

 

A. General 

 

1. All interior conduit work shall be installed exposed except areas in which there is a 

finished ceiling, or as indicated on the Contract Drawings, “Room Finish Schedule,” a 

finished ceiling will be installed.  These areas shall have all conduit work concealed. 

 

2. No exterior conduits shall be run exposed on outside walls of buildings, or structures. 

 

3.      Minimum size shall be ¾ inch unless specifically shown otherwise. 

 

4. Sufficient expansion fittings for the application shall be installed. 

 

5. Conduit shall not be used to support enclosures except as permitted by the National 

Electrical Code. 

 

6. Splices or taps shall not be made inside conduits. 

 

7. All conductors and neutrals of the same circuit and all equipment grounding conductors 

shall be contained within the same conduit. 
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8. The conduit system shall be installed complete, including tightening of joints, from 

termination point to termination point, prior to installation of conductors. 

 

9. Conduit shall be installed with a minimum number of joints. Conduits shall be continuous 

and shall be secured in such a manner that each system shall be electrically continuous. 

Terminations of conduits shall be furnished with locknuts at each fabricated panel using 

watertight conduit hubs. (Use PVC coated hubs in corrosive or chemical environments). 

 

10. Terminations of metallic conduits shall be furnished with grounding bushings in 

accordance with Section 16450 Electrical Grounding. 

 

11. Where exposed conduit requires clamping to the building structure, clamps shall consist 

of galvanized iron or stainless steel one-hole pipe straps and expansion shields. 

 

12. All conduit fittings, connectors and couplings shall be properly tightened in such a 

manner so as not to be easily “backed off” in order that proper ground continuity is 

established. 

 

13. The use of lubricating materials to aid in the installation of conductors is allowed. Where 

necessary, a powdered soapstone and “Y-ER-EAS” are acceptable.  

 

14. Support outlets, pull-boxes, and junction boxes separately from building construction, not 

from conduit. 

 

15. Where exposed conduit is permitted, install conduit parallel to or perpendicular to walls, 

ceilings, and lines of building, in neat and organized configurations. 

 

16. Coordinate all conduit installations with other trades in advance of installation. 

 

17. Ream conduit ends before installation 

 

18. Plug conduit openings until wires are installed. 

 

19. Where spare conduits are shown to be installed, the conduit shall be capped at each end as 

provided with a nylon fish-wire.   

 

20. Expansion couplings shall be installed in conduits crossing building expansion joints. 

 

21. Plug conduit openings until wires are installed 

 

22. Do not install conduit or boxes in structural columns unless detailed on Contract 

Documents. 

 

23. Do not install adjacent to or on hot surfaces. 

 

24. Do not install conduit in water or in areas saturated with moisture. 

 

25. All conduit threads shall be given a coat of zinc dust in oil or other approved compound 

and shall be made watertight. 

 

26. All conduits routed next to walls, columns, or ceilings shall have minimum ¼” separation 

between conduit and walls or ceiling. 
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27. Conduit reducers shall not be allowed unless otherwise specified, or approved by the 

Engineer. 

 

28. Conduits entering enclosures shall be provided with Myers hubs. 

 

B. PVC Coated Rigid Metal Conduit Requirements 

 

1. PVC coated rigid metal conduits shall be installed using proper tools for threading and 

tightening conduit fittings. 

 

2. Cutting back of coating for threading will not be allowed. 

 

3. Minor touch up of coating shall be with manufacturer’s recommended touch-up 

compound of applicable color. 

 

4. Contractor must be trained and certified by the factory before installation of PVC coated 

products can begin.   

 

5. Any coating and conduit considered by the Engineer damaged excessively shall be 

replaced at Contractor’s expense.  

 

6. Conduits shall be installed with a minimum number of joints. Conduits shall be 

continuous and shall be secured in such a manner that each system shall be electrically 

continuous. Terminations of conduits shall be furnished with locknuts at each fabricated 

panel or pull box using PVC coated hubs. Hubs shall be as manufactured by Myers. 

 

7. Conduits entering enclosures shall be provided with PVC coated Myers hubs. 

 

C. PVC Rigid Conduit Requirements 

 

1. PVC rigid conduit shall be installed per manufacturer’s recommendations. 

 

2. Use proper tools for installing PVC conduits. 

 

3. Fittings, boxes, and other accessories shall be PVC of the same schedule with all joints 

being the solvent cement type. 

 

D. Conduit Supports and Hangers 

 

1. Conduit supports shall be spaced at intervals of 8 feet or less as required to obtain rigid 

construction. 

 

2. Single conduits shall be supported by pipe clamps with clamp backs to raise conduits at 

least 1 inch from the surface. 

 

3. Multiple runs of conduits shall be supported on trapeze hangers with steel horizontal 

members and threaded hanger rods. Trapeze hangers shall be crossed braced to prevent 

spreading.  

 

4. Conduit hangers shall be attached to structural steel by means of beam or channel clamps. 
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5.  Supports located in corrosive areas and/or where shown shall be PVC coated. 

 

E. Conduit Routing  

 

1.   The number of bends, offsets and crossovers shall be kept to a minimum.  

 

2. The Contractor shall exercise the necessary precautions to prevent the lodging of dirt, 

plaster, or foreign matter, in conduits, boxes and fittings during instillations. 

 

3. Runs shall be parallel to walls, beams, columns and horizontal planes and shall be neatly 

aligned. 

 

a. For bends made in the field, an approved conduit bending machine shall be used.  

b. Field bends shall be symmetrical and carefully made so as to prevent damage or 

deformation of conduit. 

  

4. Conduit runs shall be slightly pitched to facilitate draining condensation or shall be 

otherwise installed to prevent trapping of condensation. 

 

  

F.   Underground Conduits 

 

1.      Conduits shall be buried to a minimum of 24 inches unless otherwise shown or specified. 

 

2.      All buried metallic conduits shall be individually tied to plant grounding grid at each 

electric manhole or handhole. 

 

3.      All buried conduits or groups on conduits 2 feet in width or less shall have an identifying 

tape buried 12 inches under finish grade and located directly over the centerline of the 

conduits. Groups of conduits over 2 feet wide shall have additional identifying tape per 2 

feet or less of additional width. Where shown on the Contract Drawings, additional tapes 

shall be provided for duct banks wider than thirty inches. 

 

4. Underground conduit not encased in concrete shall be PVC coated rigid steel 

 

5.      Underground conduit exiting and entering structures shall have expansion couplings as 

specified. 

 

6. Where conduit is buried below structures, footing, slabs, etc., the electrical Subcontractor 

shall excavate, install, backfill, and compact buried conduit prior to final compaction by 

General Contractor. 

 

7. The transition from the underground conduit system to the building interior conduit 

system shall occur at the first junction box, device, or equipment enclosure within the 

building.  Conduit seals shall be provided at this location.  Such seals shall minimize the 

circulation of air between the underground conduit system and the indoor enclosures.  

Seals shall be composed of Duct Seal sealing compound or similar non-hardening 

removable sealant. 

 

8. Conduit bends in underground conduits shall have a minimum centerline radius as 

follows: 
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Conduit Size Radius (inches) 

3 inch 36 

4 inch 42 

5 inch 48 

  

9. Conduits terminating at manholes shall have endbells or insulated bushings. 

 

10. Conduit spacers shall be used when installing two or more underground conduits.  

Conduit spacers shall be located at intervals of 8 ft or less. 

 

E. Conduits in Concrete 

 

1. All electrical conduit placed in concrete slabs shall be installed after and above the 

bottom reinforcing bars, but before and under the top reinforcing bars. 

 

a. Where conduit crossovers are necessary, they shall be located so that the reinforcing 

bars are not displaced from their positions. 

b. The minimum clearance between conduits shall be 2 times the diameter of the 

conduit. 

c. No conduit greater than t/4 in diameter, where “t” is the thickness of the concrete 

slab, shall be placed in any structural slab. 

d. If these conditions cannot be satisfied, the conduit shall be placed below the slabs. 

 

2. Where electrical conduits in slabs cross a building expansion joint, an expansion coupling 

for each conduit shall be installed at the joint. 

 

3. Conduits encased in concrete shall be type 40 heavy - wall polyvinyl chloride per NEMA 

standards and UL listed. 

 

4. Where concrete encased conduits enter manholes, #4 dowels shall be installed between 

the duct bank and manhole, on 8 inch centers around the perimeter of the duct bank, to 

minimize the potential for conduit shearing at the ductbank/manhole interface. 

 

5. Concrete encased conduits (underground ductbanks) where shown or scheduled shall be 

schedule 40 PVC.  Where these conduits enter buildings or equipment, concrete 

encasement shall stop approximately 5 ft from the building or equipment.  There shall be 

a transition from schedule 40 PVC to RMC or IMC approximately 10 ft. from the 

building or equipment, so that the transition occurs within the concrete encasement. 

 

F. Conduits in Corrosive Areas.  Where conduits pass through Corrosive Area walls and/or floors, 

seal-off fittings as specified shall be installed to prevent gas leakage through the conduit 

system. 

 

 

3.2 CONDUIT TYPES 

 

A. Conduit types shall be in accordance with the following schedule unless specifically noted 

otherwise on the Contract Documents: 

 

 

 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES      10/3/2022   

KENT COUNTY MARYLAND 


  CONDUITS AND RACEWAY SYSTEMS                                                                                  260533 - 12                                                                                                                                             

Area/Use Description RMC IMC PVC 

coated 

RMC 

PVC Reference Notes: 

Underground Ductbanks x   x  

Conduit Encased in Concrete x   x  

Exposed Conduit x     

      

All conduits in “Corrosive” 

Areas 

  x   

 

B. Only rigid metal conduit (RMC) or Intermediate metal conduit (IMC), shall be provided, unless 

specifically noted otherwise on the Contract Drawings. 

 

 

END OF SECTION 260533 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

 

 

PART 1   GENERAL  

 

1.1      DESCRIPTION 

 

This Section includes materials, procedures, practices, and requirements that shall be provided for 

identification of raceways, conductors, instruments, equipment, and devices. 

 

1.2 QUALITY ASSURANCE 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards and specifications, except where more stringent requirements have been specified 

herein: 

 

1. National Electrical Code (NEC) 

2. Underwriters Laboratories, Inc. (UL) 

 

1.3 SUBMITTALS 

 

A. Prior to obtaining any materials in conjunction with this Section, detailed shop drawings on all 

material shall be submitted. Submittals shall conform to the requirements of Section 013300 

Submittals. 

 

B. Submittals include: 

 

1. Complete list of all engraved nameplates.  Failure to indicate all nameplates on this list 

shall not relieve the contractor of the requirement for their installation. 

2. Sample of engraved nameplate, punch type label, marking tags, laminated instrument tags. 

3.  Catalog data sheets for engraved nameplates, marking tags, or other item used to identify 

equipment. 

4. Duplicate set of all engraved nameplates. 

 

 

PART 2   PRODUCTS  

 

2.1 NAMEPLATES 

 

A. Nameplates shall be engraved lamicoid. 

 

B. All lettering shall be uppercase (condensed block type), unless otherwise noted. 

 

C. Nameplate colors shall be black with white letters unless otherwise shown. 

 

D. Nameplate numbering system, lettering style, and letter size shall be as shown on Contract 

Drawings, schedules, etc. 
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E. Plaques for building disconnecting means shall be provided on disconnecting means enclosures 

for each disconnecting means. For building with multiple power sources, each power source 

disconnecting means shall be provided with a plaque identifying it as a building disconnecting 

means, and the total quantity of building disconnecting means within the building. Plaques shall 

be of the same construction as the service entrance plaques specified in section entitled 

“Incoming Services”. 

 

2.2 MARKING TAGS (WIRE AND CABLE IDENTIFICATION) 

 

Marking Tags shall be means of preprinted plastic tape. Manufacturer:  Brady, O.Z. Gedney, equal.  

 

2.3 INSTRUMENT TAGS 

 

A. Instrument tags shall be laminated vinyl tape, minimum 3 inches by 5 inches with preprinted 

insert and “write on” type laminate to provide calibration and servicing information.  Each tag 

shall include a pre-punched hole for fastening to instrument with ty-raps.  

 

B. Tags shall be Panduit No. PST-2 or equal with a preprinted (not handwritten) insert. 

 

C. Each instrument tag shall include the following as appropriate: 

 

SIDE 1 

FIT – 203(instrument tag number) 

FLOW INDICATIONG TRANSMITTER (instrument type) 

 

Manufacturer: xxxxx 

Model No.:  xxxxx 

Serial No.:  xxxxx 

Calibrated Range: xxxxx 

Power:  0-24 VDC (if applicable) 

Installed by: xxxxx, Inc. 

Any town, Any state, USA 

 

SIDE 2 (write-on laminate side) 

 

FIT – 203 (instrument tag number) 

FLOW INDICATING TRANSMITTER (instrument type) 

 

Calibrated Range: xxxx-xxxx GPM 

Output:  4-20 mA 

Alarms Set @ High:   xxxxx 

Low:   xxxxx 

Recommended Service Interval:  xxx months 

Last Serviced on: xxxxx 

Last Serviced by: xxxxx 

 

PART 3   EXECUTION 

 

3.1  INSTALLATION 

 

A. Follow the numbering systems specified, scheduled and/or shown on the Contract Documents. 
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B. Provide identification noted on panel schedules, one-line diagrams, etc. for all instruments, 

panelboards, contactors, transformers, disconnect switches, bus-ways, motor starters, devices, 

controllers, motor control centers, unit substation, fire alarm systems, sound systems, and all 

other electrical devices and enclosures.  Indicate with engraved lamicoid nameplate, on cover of 

equipment and label with numbers and letters as shown. 

 

3.2 FASTENING 

 

A. Nameplates:  Clean equipment surface and securely fasten each label with silicone adhesive. 

 

B. Instrument Tags:  Laminated instrument tags shall be fastened to instruments with cable ties. 

 

3.3 DEVICES (RECEPTACLES AND LIGHT SWITCHES) 

 

Label all receptacles and light switches on faceplate with 3/4-inch clear punched (Dymo) tape.   

 

A. Provide the following information: 

1. Panel Designations (per panelboard schedules) 

2. Branch Breaker Number  

 

3.4 WIRE CABLES 

 

A. Tag all feeders, sub-feeders, special system wiring, and control wiring in each panelboard, pull-

box and gutter space, denoting points of origin and termination of the wires. 

 

B. Provide the following information: 

1. Panel or source where the conductors originate 

2. Circuit Number 

3. Circuit Designation 

 

3.5        EMERGENCY LIGHTING 

 

All lighting fixtures powered from an emergency source of power shall be identified by 1/2-inch 

diameter red dots. 

 

3.6 SPECIAL PANELBOARD REQUIREMENTS 

 

A.  Nameplates:  Identify in accordance with Panel Schedule 

 

B.  Directory: 

 

1. Provide complete type written directory for each panel, with all room numbers, functions, 

etc., clearly identified for each individual branch circuit. 

 

2. Handwritten directory shall be provided until all circuits are connected and balanced.  

Then, install permanent directory.  Do not mark circuit identification on the front of 

enclosure of panels or on other electrical equipment. 

 

3. Lighting panel locations shall be identified in the panel directory according to location. 
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4. Electrical sub-feed circuits from panels shall also be identified in the panel directories. 

 

5. When branch circuits are relocated, the panel directory shall be updated to indicate new 

functions, and locations.  

 

6. When branch circuits are removed, the panel directory shall be updated to indicate a spare. 

 

 

END OF SECTION 260553 
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SECTION 260610 - HEAT TRACING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes self-regulating, parallel resistance, pipe heat tracing.  

1.2 SUBMITTALS 

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and 

accessories for each type of product indicated. 

1. Schedule heating capacity, length of cable, spacing, and electrical power requirement for 

each electric heating cable required. 

B. Shop Drawings:  For electric heating cable, thermostats, accessories and attachments.  

C. Field quality-control test reports.  

D. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

1.4 WARRANTY  

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace electric heating cable that fails in materials or workmanship within specified warranty 

period. 

1. Warranty Period:  15 years from date of Substantial Completion.D 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION   

A. Freeze protection of indicated piping with electric heating cable (heat trace) operated by an 

ambient thermostat.  

B. The applied watt densities (watts per unit length) shall be calculated with a 30 percent safety 

factor and the following:  
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1. Required minimum freeze protection maintenance temperature at 40°F unless otherwise 

specified in heat tracing schedule or Drawings.    

2. Minimum ambient temperature of 0˚F.  

3. Maximum ambient temperature of 100˚F  

4. Actual insulation thermal conductivity (K factor) at the calculated mean temperature.  

5. Insulation thickness for piping as specified. 

6. In evaluation of runaway temperatures, the maximum temperature listed on the line must 

be considered. 

7. Wind velocity of 20 miles/hour.  

8. Manufacturer’s additional cable allowances for valves, supports, etc.  

C. The heater cables shall be supplied at 120 volts.  

D. Heater cable shall be run parallel to the pipe. Spiral wrapping of the heat tracing cable is not 

permitted. 

2.2 HEAT TRACING CABLE  

A. The self-regulating heater shall consist of two (2) 16 AWG nickel-coated copper bus wires 

embedded in a radiation cross-linked self-regulating polymercore covered by a radiation cross-

linked modified polyolefin dielectric jacket which is covered by a tinned copper braid shield 

which is covered by a flouropolymer outer jacket.  

B. The heating cable shall be T6 rated cable for maximum intermittent exposure temperature rating 

of 185°F, 85°C and a maximum maintenance temperature rating of 150°F, 65°C.  

C. All accessories shall be provided for a complete operable electric heating cable system.  Such 

accessories shall be, but limited to, power connection, lighted end termination, end seals, 

grommets, clamps, and tape. 

D. The product shall be a series BSX as manufactured by Thermon Mfg. Co. or equal by Raychem 

Corporation. 

E. Substitutions:  As specified in Section 016000 - Product Requirements 

2.3 CONTROL THERMOSTAT  

A. Ambient sensing thermostat, set at 45°F unless otherwise specified in heat tracing schedule or 

Drawings, shall be provided for on-off control of the heat tracing.  

B. Enclosure shall be rated NEMA 4X, with SPDT contacts rated at 22 amps, 250 volts. Adjustable 

temperature range shall be 15°F to 140°F.  

C. Thermon Cat. No. B4X-15140 or equal by Raychem Corporation.  

D. Substitutions:  As specified in Section 016000 - Product Requirements 
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2.4 MONITOR THERMOSTAT  

A. Capillary bulb sensing thermostat, set at 35°F unless otherwise specified in heat tracing 

schedule or Drawings, shall be provided for monitoring of each heat tracing circuit.  

B. Enclosure shall be rated NEMA 4X, with SPDT contacts rated at 22 amps, 250 volts.  

Adjustable temperature range shall be 25°F to 325°F.  

C. Thermon Catalog No. E4X-25325 or the equal manufactured by Raychem. 

D. Substitutions:  As specified in Section 016000 - Product Requirements 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Install self-regulating heating cable and components on piping systems as indicated in the plans 

and specifications after the piping has been pressure tested, but before the thermal insulation are 

applied.  Secure heating cable to piping with fiberglass tape.  Installation shall comply with the 

manufacturer's installation instructions.  

 

1. All power connections, access test points, and end seals shall be accessible and shall be 

clearly and permanently labeled with the circuit number.  

2. The contractor shall be responsible for affixing an "Electric Traced" label to the outside 

of the pipe's thermal insulation on alternating sides at intervals of five to fifteen feet 

immediately after the piping has been insulated.    

3. The contractor shall be responsible for providing instruction to all those under his 

direction on installation of tracing in accordance with the manufacturer's 

recommendations.  

4. Assembly of all power connections, lighted end termination and end seals shall be 

performed in strict accordance with the manufacturer's recommendations using only 

components supplied by the heating cable manufacturer.  Failure to adhere to the above 

may void the warranty and/or the U.L. listing of the heating cable.  

5. The contractor shall check continuity and insulation resistance (megger test) of the 

system during installation as detailed below. Failure to meet specified resistance readings 

shall require replacement of the heat tracing cable.  

B. The contractor shall provide start-up of the system and operating instructions.  

C. Capillary bulbs shall be attached directly to pipe and positioned on side opposite heating cable. 

3.2 HEAT TRACED SCHEDULE 

A. The following chemical lines shall be heat traced: 

 

1. Sodium Hydroxide (NaOH), Potassium Hydroxide (KOH), and blends thereof 

a. Required minimum freeze protection maintenance temperature at 55°F 

b. Ambient sensing thermostat, set at 60°F 
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c. Bulb sensing thermostat, set at 50°F 

2. Polyaluminum Chloride (PAC), Polymer, and blends thereof 

3.3 FIELD QUALITY CONTROL  

A. Testing: The contractor shall measure the insulation resistance of the heating cable with a 1000-

volt DC megohmmeter (Megger) after attaching the heater to the pipe and before installing the 

thermal insulation.  Insulation resistance, measured between the braid and either bus wire, 

should be at least 20 megohms regardless of heating cable length.  Record these readings for 

each circuit in the Installation and Operating Manual.  

B. Megger the heating cable as above, after the thermal insulation has been installed and record the 

readings.  The insulation resistance should be at least 20 megohms. 

C. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260610 
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SECTION 260910 - CONTROL PANELS 

 

PART 1   GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes requirements for the Control Panel.  This Control Panel shall provide local 

control. 

 

B. Equipment furnished under this Contract shall be installed in an industrial type environment and 

powered from an electrical source that may include harmonic distortion, surges, sags, and other 

electrical noise under normal operating conditions.  The Contractor and his suppliers shall verify 

that all equipment furnished shall function correctly in this noisy electrical environment.  If the 

equipment is found to be unable to operate in this environment, the Contractor and/or his suppliers 

shall furnish any replacement equipment, surge protection, power line conditioners, UPS, or other 

equipment required to correct this problem at no additional cost to the owner. 

 

C. This section also contains Power Line Surge Protectors as shown on the drawings, specified herein, 

and otherwise required for appropriate equipment including but not limited to control panels, 

instrument cabinets, instruments, processors, and other equipment susceptible to damage. 

 

1.2 QUALITY ASSURANCE 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards, and specifications, except where more stringent requirements have been specified herein: 

 

1. National Electrical Code (NEC) 

2. Underwriters Laboratories, Inc. (UL) 

3. National Electrical Manufacturers Association (NEMA) 

4. JIC Standard EGP-1 

 

1.3 SUBMITTALS 

 

A. Prior to obtaining any material in connection with this Section, detailed shop drawings on all 

material shall be submitted.  Submittals shall conform to the requirements given in Section 26 00 

00 Electrical General.    

 

B. Submittals shall include: 

 

1. Bill of materials for all components in the panel 

2. Catalog data sheets for all components 

3. Elevation/layout of panel (front view) 

4. Interior sub-panel layout drawings 

5. Elementary wiring diagrams (including wire numbers and field connection points) 

6. Nameplate list 

7. Conduit penetrations 

8. Installation and support details 
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C. Submittal shall contain the NEMA type designation and manufacturer's data describing the 

enclosure and showing its compliance with specifications and associated standards. 

 

D. Submit diagrams detailing the type, speed, setup parameters, and purpose of all communication 

ports on each piece of equipment in the control panel.  Include a diagram detailing the cabling 

connections between equipment in the control panel and their ultimate destination or source.   

 

E. Samples of any material shall be submitted upon Engineer’s request. 

 

F. Submittal shall contain a narrative describing the Control Strategy that will be used as the basis of 

the PLC program at each control panel. 

 

G. Contractor shall furnish two copies of all development programming software packages that will be 

used to program the PLCs and OITs.  One copy of the software shall be submitted within 14 days 

after the shop drawings are approved.  The second copy shall be submitted within 60 days of 

project closeout.     

 

1.4 CLOSEOUT SUBMITTALS 

 

Provide project record documents which record actual software and equipment configuration. 

 

 

PART 2   PRODUCT 

 

2.1 GENERAL 

 

A. A programmable logic controller (PLC) based control system shall be provided to control equipment, 

generate alarms, collect and transmit data throughout the site, and provide remote monitoring and 

control capabilities. 

 

B. The Contractor shall provide a coordinated system.  The Contractor shall provide hardware, software, 

programming, cables, connectors, line drivers, interposing relays, fuses, terminal blocks, power 

supplies, surge arresters, printed circuit board and graphics drivers, and special controls required to 

integrate and implement a functional system as specified and shown on the Contract Drawings. 

 

C. The Control Panel shall be furnished to house a programmable controller and all other related items to 

form a complete control system.  The Control Panel shall include a programmable controller that shall 

serve as the controller at each process building.  The PLC shall also be capable of serving as a remote 

terminal unit of a future SCADA system.  The Control Panel shall also include any control relays, 

timers, power supplies, signal conditioners, surge suppressors, control operators, pilot lights, operator 

interface terminals, displays, or other equipment necessary to form a complete control system capable 

of interfacing with the instruments in the process building.    

 

D. Type 3 Surge Protection Device.  Type 3 surge protection shall be provided for the 120VAC power at 

each control panel.  The device shall provide the following Surge Protection Performance 

Requirements: 

 

1. Ambient Conditions: 

Degree of protection  IP20 

Ambient temperature  -40oC to 80oC (-40oF to 176oF) 
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Altitude   <2000 m 

Permissible humidity  5% through 95% 

Shock (operation)  30g (half-sine / 11 ms / 3x +/-X, +/-Y, +/-Z) 

Vibration (operation)  5g (10 – 500 Hz / 2.5 h / X, Y, Z) 

 

2. General: 

EN type    T2/T3 

IEC Power Supply System TN-S  separate protective earth (PE) and neutral (N) 

Mode of protection  L-N, L-PE, N-PE 

Mounting type  DIN rail; 33 mm 

Short-circuit current rating ISCCR 0.25 kA DC(w/o additional backup fuse) 

     5 kA DC (for 20 A gG / B backup fuse) 

Maximum continuous voltage UC 150 V DC 

 

3. Protective circuit: 

Nominal voltage UN  120 VAC (TN-S ot TT) 

Nominal frequency fN  50 Hz / 60 Hz 

Maximum continuous voltage Uc (N-PE) 150 VAC 

Rated load current IL    26 A (at 30oC) 

Residual current IPE    < 5 uA 

Nominal discharge current In (8/20) us  5 kA 

Standby power consumption PC <10.6 mVA (at UREF), <13.5 mVA (at UC) 

Reference test voltage UREF   132 VAC 

Maximum discharge current Imax (8/20) us 10 kA 

Combination Wave UOC (8/20) us  6 kA 

Voltage protection level Up (L-N) < 0.75 kV (at UOC) and < 0.95 kV (at In) 

Voltage protection level Up (L-PE) < 0.85 

Voltage protection level Up (N-PE) < 0.85 

TOV behavior UT (L-N) 240 VAC (5 s / withstand mode),  

240 VAC (120 min / withstand mode) 

TOV behavior UT (L-PE) 240 VAC (5 s / withstand mode),  

240 VAC (120 mins / withstand mode), 

1332 VAC (200 ms / safe failure mode) 

TOV behavior UT (N-PE) 1200 VAC (200 ms / safe failure mode) 

Response time tA (L-N) <25 ns 

Response time tA (L-PE) <100 ns 

Response time tA (N-PE) <100 ns 

Short-circuit current rating ISCCR  10 kAC 

 

4. UL specifications 

SPD Type 2 (Open-Type SPD) 

Maximum continuous operating voltage MCOV (L-L) 150 VAC, 150 VDC 

Nominal voltage    150 VDC 

Rated load current IL    20 A 

Modes of protection    L-N, L-G, N-G,  

(DC+)-(DC-), (DC+)-G, (DC-)-G  

Power distribution system   single phase 

Nominal frequency    50/60 Hz 

Voltage protection rating VPR (L-N)  700V 

Voltage protection rating VPR (L-G)  700V 
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Voltage protection rating VPR (N-G)  900V 

Nominal discharge current In   5 kA 

Short-circuit current rating (SCCR)  10 kA AC, 5 kA DC 

 

 

5. Standards and regulations: meets IEC 61643-11 

 

6. Surge protection device for 120 VAC shall be Phoenix Contact Type 3 surge protection device – 

PLT-SEC-T3-120-FM-UT 2907918. 

 

E. Suge Protection Device for 2-wire floating signal circuit.  Two wire surge protection shall be provided 

for sensors which utilize a 4-20 mA current loop.  The device shall provide the following Surge 

Protection Performance Requirements: 

 

1. Ambient Conditions: 

Degree of protection  IP20 

Ambient temperature  -40oC to 85oC (-40oF to 185oF) 

Permissible humidity  5% through 95% 

Altitude   <4000 m 

Degree of protection  IP20 

 

2. General: 

Housing material  PBT 

Mounting type  DIN rail: TH 35-7.5mm, two-section divisible module 

Direction of action  Line-Line & Line-Signal Ground/Shield  

 

3. Protective circuit: 

IEC test classification  C1, C2, C3, D1 

Nominal voltage UN  24 VDC 

Max. continuous voltage UC 30 VDC, 21 VAC 

Rated current   600mA (56oC) 

Operating effective current Ic at Uc < 5uA 

Residual current IPE  <1uA 

Nominal discharge current In (8/20) us (line-line) 5kA 

Nominal discharge current In (8/20) us (line-earth) 5kA 

Pulse discharge current Iimp (10/350) us (line-line) 0.5kA 

Pulse discharge current Iimp (10/350) us (line-earth) 0.5kA 

Total discharge current Itotal (8/20) us    10kA 

Voltage protection level Up  (line-line)  <200V (C1 – 1 kV/500A),  

<320 V (C2 – 10kV / 5kA) 

<50 V (C3 – 25A) 

<55 V (C3 – 100A) 

 

  

4. UL specifications 

SPD Type 2 (Open-Type SPD) 

Maximum continuous operating voltage MCOV (L-L) 150 VAC, 150 VDC 

Nominal voltage    150 VDC 

Rated load current IL    20 A 

Modes of protection    L-N, L-G, N-G,  
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(DC+)-(DC-), (DC+)-G, (DC-)-G  

Power distribution system   single phase 

Nominal frequency    50/60 Hz 

Voltage protection rating VPR (L-N)  700V 

Voltage protection rating VPR (L-G)  700V 

Voltage protection rating VPR (N-G)  900V 

Nominal discharge current In   5 kA 

 

 

Short-circuit current rating (SCCR)  10 kA AC, 5 kA DC 

 

 

5. Standards and regulations: meets IEC 61643-21 2000 

 

6. Surge protection device for 4-20mA devices shall be Phoenix Contact surge protection device – 

TTC-6P-1X2-M-24DC-PT-I 2906750. 

 

 

2.2 ENCLOSURE 

 

A. Enclosure shall be NEMA 4X.  NEMA 4X enclosures shall be water-tight and dust-tight suitable for 

outdoor installation, protecting enclosed equipment against splashing water, seepage of water, falling 

or hose-directed water, and severe external condensation.  Enclosure shall also be corrosion resistant.  

NEMA 4X enclosures located outdoors shall be stainless steel or painted fiberglass for enhanced UV 

protection. 

 

B. Enclosure Construction 

 

1. Enclosure shall be constructed of a minimum of 14 gauge steel. 

 

2. Seams shall be continuously welded and ground smooth, with no holes or knockouts. 

 

3. Exterior hardware shall be stainless steel. 

 

4. Enclosure shall be provided with gray prime finish over phosphatized surface inside and out with a 

white enamel interior unless otherwise specified. 

 

C. Enclosure Door 

 

1. Enclosure shall be provided with front access single door, as required for the enclosure size.  Door 

shall be provided with latches operated by a key locking handle.   

 

2. Door shall be mounted with continuous piano hinges.  A rolled lip around minimum three sides of 

door shall be provided to prevent dirt and liquid from dropping into the panel when door is open. 

 

3. Door shall be fitted with a neoprene gasket applied with oil resistant adhesive and held in place 

with stainless steel retaining strips. 

 

4. Provide an interior door swing-out panel.  Swing-out panel shall be by the same manufacturer as 

the enclosure and shall be specifically designed by the manufacturer for this application.  Swing-
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out panel shall provide an area to mount devices (instead of mounting these devices on the exterior 

door) so that these devices will be afforded a degree of protection from outdoor weather. 

 

D. Interior Subpanels 

 

1. Interior subpanels shall be constructed of minimum 14 gauge steel finished in white enamel 

paint.  Fasteners, screws, and equipment mounting racks shall be stainless steel. 

 

E. Enclosure Accessories 

 

1. A print pocket shall be provided on interior face of the enclosure door. 

 

F. Internal Wiring 

 

1. Terminal blocks for external connections shall be suitable for No. 12 AWG wire, fabricated 

complete with marking strip, covers, and pressure connectors. Terminal blocks shall be rated for 

30A at 600 VAC unless noted otherwise.  An additional 25 percent spare terminals shall be 

provided. 

 

2. Terminals shall be labeled to agree with identification shown on supplier's submittal drawings.  A 

terminal shall be provided for each conductor of external circuits, plus one ground for each 

shielded cable.  Wires shall be numbered using wire markers.  Wire numbers shall agree with 

terminal numbers, associated with remote equipment wiring designations, as indicated on the 

submittal drawings. 

 

3. Wiring shall be grouped or cabled and firmly supported in the panel.  Plastic wireway, Panduit or 

equal, shall be used to route wire within the panel.  Wireway shall be run in continuous length 

with snap on covers. 

 

G. Circuit Identification 

 

1. Each circuit shall be identified by a typewritten directory with transparent sealed plastic cover, 

fastened to the inside surface of the door of the enclosure. 

 

2. Devices mounted on or within the enclosures shall be permanently identified.  The device and 

terminal identifications shall agree with those shown on the Contract Drawings 

 

2.3 PROGRAMMABLE CONTROLLER  

 

A. General 

 

1. The PLC processor and related equipment shall be the product of one manufacturer and the 

components shall be completely compatible. 

 

2. The PLC processor shall be designed and tested to operate in an industrial, high electrical noise 

environment.  The system shall be provided with RFI protected shields and barriers to prevent 

interference with other electrical systems.  

 

B. PLC Processor 
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1. The PLC shall be a 32 bit microprocessor-based stand-alone device.  It shall be a process and logic 

controller designed for industrial environments.  It shall be capable of a mix of logic, timing, 

counting, and computation functions.  It shall also include a library of preprogrammed 

subroutines, and PID loop control capabilities.  

  

2. PLC shall come complete with central processors, memory, communication ports, uninterruptible 

power supply, interconnecting cables, and discrete and analog I/O interfaces. 

 

3. The PLC and associated hardware shall have the following ratings (minimum): 

 Operating Temperature: -40 Deg. C to 70 Deg. C (-40 Deg. F to 158 Deg. F) 

 Humidity: 5% to 95% relative (non-condensing) 

 

4. The PLC shall monitor the internal operation of the PLC system for failures.  If a failure is 

detected, the system shall shut down and freeze all inputs and outputs in their last states until the 

error is cleared.  As a minimum, the following failures shall cause the PLC to shut down: 

 

a. Memory Failure 

b. Memory parity failure 

c. I/O cycle failure 

d. Operating system failure 

 

5. PLC memory shall be read/write RAM, with an EEPROM or Flash module provided.  The RAM 

shall be battery-backed and shall retain a program for a minimum of six months if there is a loss of 

external power. 

 

6. Provide Schneider Electric SCADAPack TP334-1A20-AB11 PLC processor or approved equal. 
 

C. Uninterruptible Power Supply 

 

1. The PLC system shall include an Uninterruptible Power Supply that shall provide for interrupted 

service by the PLC processor in the event of a power failure.  The Uninterruptible Power Supply 

shall consist of two parts: 1) 24VDC Power Supply Unit and 2) Uninterruptible Power Supply unit 

containing the energy storage.   

 

2. The 24VDC Power Supply shall have the following performance characteristics: 

 

a. Enclosure degree if protection: IP20 

b. Ambient Temperature: 13oF to 158oF (-25oC to 70oC) 

c. Humidity: <95% (25oC non-condensing) 

d. Nominal Input Voltage: 100-240VAC or 110-250 VDC 

e. Input Voltage Range: 100 -240 VAC (-15% / +10%) or 110-250VDC -18%/+40% 

f. Frequency range: 50-60 Hz +/- 10% 

g. Power consumption: 163 VA 

h. Inrush current: 14A 

i. Input fuse: 6.3A 

j. Power factor: 0.82 

k. Nominal output voltage: 24VDC 

l. Nominal output current: 5A 

m. Output power: 120W 

n. Typical response time: 300msec 
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o. Efficiency: >88% 

p. Insulation voltage input/output: 4kVAC (type test) and 2kV AC (routine test) 

       q.      Provide Phoenix Contact QUINT4-PS/1AC/24VDC/5 2904600 or approved equal
                24VDC power supply.   

 

3. The Uninterruptible Power Supply unit shall have the following performance characteristics: 

a. Enclosure degree if protection: IP20 

b. Ambient Temperature: 32oF to 104oF (0oC to 40oC) 

c. Humidity: <95% (25oC non-condensing) 

d. Input Voltage: 24VDC 

e. Input Voltage Range: 18 VDC to 30 VDC 

f. Current consumption (maximum): 9.3A (at 24 VDC) 

g. Current consumption (idle): 9.7 mA 

h. Current Consumption (charging process): 1.7A 

i. Nominal output voltage: 24 VDC 

j. Nominal output current: 5A 

k. Power boost: 7.5A 

l. Efficiency: >97% 

m. Battery technology: VRLA 

       o.      The uninterruptible power supply shall be Phoenix Contact QUINT-UPS/24VDC/  
       24VDC/5/1.3AH 2320254 or approved equal.

 

 

F.  Isolated Analog Input Module 

 

1. Where indicated on the Contract Drawings, the PLC system shall include an Isolated Analog Input 

Module.  The Analog Input Module shall be capable of reading 4-20mA signals for the 

instruments indicated.   

 

2. The Analog Input Module shall have the following ratings: 

 

a. 8 Isolated Input Points 

b. Resolution 12 bits 

c. Input Resistance 250 ohms for 20 mA inputs 

d. Accuracy +/- 0.2% 

e. Normal Mode Rejection  60 dB @50/60 Hz 

 

3. Analog Input Module shall be Control Microsystems Model 5501 or approved equal.  
 

G. Analog Output Module 

 

1. Where indicated on the Contract Drawings, the PLC system shall include an Analog Output 

Module.  The Analog Output Module shall be capable of generating 4-20mA output signals where 

indicated. 

 

2.  The Analog Output Module shall have the following ratings: 

a. Output Signal ranges: 4 Output Channels, 0-20mA or 4-20mA configurable 

b. Output type: single ended regulation on positive side with common  negative return 

c. Maximum Load Resistance:  1k ohms w/ 24VDC loop power, 400 ohms with 12VDC 

d. Isolation: 1500 VAC between field connections and logic circuits 
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e. Resolution: 12 bit A/D converter 

f. Accuracy: +/- 0.05% of full scale at 25oC,  +/- 0.2% of full scale over entire temp.range 

g. Noise and Ripple: 0.04% maximum  

h. Transient Protection: 2.5kV surge withstand capability per ANSI/IEEE C37.90.1-1989 

i. Response Time: 250msec typical for 10% to 90% signal change 

j. Power Requirements: 5V @ 45mA, 9-30V @ 15mA quiescent plus 80mA max 

k. Environment: 5% relative humidity – 95% relative humidity non- condensing,                          

                -40OC (-40OF) to 60OC (140OF) 

 

3. Analog Output Module shall be Control Microsystems Model 5304 or approved equal. 
 

H. Digital Input Module 

 

1. Where indicated on the Contract Drawings, the PLC system shall include a Digital Intput Module. 

The Digital Input Module shall be capable of reading 32 discrete 120 VAC input points. 

 

2.  The Digital Input Module shall have the following ratings: 

 

a. Input Points:  32 

b. Over-voltage tolerance: 150% sustained over-voltage without damage 

c. Input Current:  1.5 mA typical @ 120 VAC 

d. AC Input Levels: Off to On transition threshold 45 VAC 

e. Transient Protection: 2.5 kV surge withstand capability as per ANSI/IEEE C37.90.1-1989 

f. Isolation:  500 VAC from chassis and logic ground  

g. Power Requirements: 5V @ 10 mA with all inputs ON 

h. Response Time: Off to On 7msec, On to Off 24msec typical 

i. Isolation:   1500VAC 

j. Power Requirements: 5V @ 45mA 

k. Environment: 5% relative humidity – 95% relative humidity non-condensing,   

   -40OC (-40OF) to 60OC (140OF) 

l. CSA and UL Class I Division 2 Hazardous Area Rating, UL508 Listed 

 

3. Digital Input Module shall be Control Microsystems Model 5403 or approved equal. 
 

L. Dry Contact Relay Output Module 

 

1. Where indicated on the Contract Drawings, the PLC system shall include a Digital Relay Output 

Module. The Digital Relay Output Module shall be capable of actuating 8 isolated relay output 

points.  The relays shall be rated for 120 VAC. 

 

2. The Relay Output Module shall have the following rating: 

 

a. Output Points: 8 sealed mechanical relays, Form A (normally open) contacts. 

b. Contact Ratings: 6 A @ 250 VAC loads, 3.5 A at 250 VAC inductive load 

c. Operating Frequency: 18,000 operations/hourly mechanically, 1,800 electrically  

d. Service Life: 1.5 million operations at 0-250mA load, 600k at 1A resistive load, 100k 

at 1A load, 300k at 1A inductive oad (pf=0.4) and 100k at 3.5 inductive load. 

e. Operate Time: 10 msec max, 5 msec typical 

 

3. Relay Output Module shall be Schneider Electric SCADAPack Model 5407 or approved equal. 
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M. Ethernet Switch  

 

1. There shall be a five port Industrial Ethernet Switch to provide communications and Ethernet 

Connectivity between the various devices. 

 

2. The Industrial Ethernet Switch shall have the following characteristics and ratings: 

a. Degree of protection: IP20 

b. Ambient Temperature: 32oF to 140oF (0oC to 60oC) 

c. Humidity: 5% to 95% (non-condensing) 

d. Interface: Ethernet (RJ45) 

e. Number of ports: 5 (RJ45 ports) 

f. Note on the connection method: Auto negotiation and autocrossing 

g. Transmission physics: Ethernet in RJ45 twisted pair 

h. Transmission speed: 10/100 Mbps 

i. Basic functions: Unmanaged switch / auto negotiation, complies with IEEE 802.3, store and 

forward switching mode. 

j. Cascading Depth: Network, linear, and star structure 

k. Maximum conductor length (twisted pair): 100m 

l. Supply voltage: 24VDC 

m. MTTF: 192 years 

n. Conforms to EMC Directive 2004/108/EC 

 

3. Industrial Ethernet Switch shall be Phoenix Contact FL SWITCH SFN 5TX 2891152 or equal. 

 

 

N. Operator Interface 

 

1. Contractor shall provide an Operator Interface Terminal (OIT) to display status and fault 

messages, and to receive inputs from the operator. 

 

2. The OIT display shall be a touch screen interface for programmable controllers to display pictorial 

information, data, and messages that are preloaded into it.  The touch screen area shall be 

programmed to perform various functions to receive inputs from the operator.  The OIT display 

shall receive messages from the PLC processor via Ethernet or an RS-232 communications link. 

 

3. The display shall have a display area of 200mm(W) by 140mm(H) with a pixel resolution of 

800(W) x 480(H).  

 

4. The Operator Interface display shall have the following ratings: 

 

Input Power 350mA at 24VDC (+/- 20%)   

CE Complies with EN50081-2 and EN50082-2 

EMI Complies with FCC Class A 

Vibration endurance 10 to 25 Hz (X Y Z direction 2G 30 minutes) 

Environmental NEMA 4 / IP65 front panel 

Operating Environment: 0C to 45C (32F to 113F) 

Operation Humidity 10 to 90% relative humidity, non-condensing 

LCD Display 5.7” STN 16.7M colors 

Contrast Ratio 800:1 
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Brightness 400 cd/m2 

 

5. Operator Interface shall be Weintek/KEP MT8070iE or approved equal. 
 

O. The Contractor shall provide all discrete input modules, discrete output modules, analog input 

modules, and analog output modules required for interfacing to the instruments located at each 

pumping station. 

 

P. The Contractor shall provide any modem, communications module, antenna, telephone interface, 

cables, or other equipment to establish communications with a programmable controller and central 

computer located at the Ocean Pines Wastewater Treatment Plant.  The programmable controller shall 

be programmed to accept commands from the central computer and transmit the status of any device 

or the measured value of any instrument in the pumping station.   

  

Q. The programmable controller shall be programmed to provide a seamless and coordinated operation of 

all devices in the Pumping Station.     

 

 

2.4 POWER SUPPLIES 

 

A. DC power supplies shall be of sufficient size to power all connected equipment with an additional 20% 

reserve.  

 

B. Performance Requirements 

 

1. Enclosure degree of protection: IP20 

2. Humidity: <95% (at 25oC non-condensing) 

3. Nominal Input Voltage: 100-240VAC (wide range input) 

4. Input Voltage Range: 85-264 VAC  

5. Frequency range: 50 – 60 Hz+/- 10% 

6. Power consumption: 72 VA 

7. Inrush current limiting:  < 20A 

8. Input fuse: 2A 

9. Power Factor: 0.47 

10. Nominal Output Voltage: 24VDC +/- 1% 

11. Nominal Output Current: 1.5A  

12. Output Power: 30W 

13. Switch-on time:  < 1 sec 

14. Output Voltage Range Setting: 22.5-28.5 VDC 

15. Derating: from 55oC (131oF), 2.5% per Kelvin 

16. Connection in parallel to increase redundancy and power 

 

C. General Requirements 

 

1. Isolation Voltage (input/output): 4kV/3kV 

2. Enclosure Package Degree of Protection: IP 20 

3. MTBF: greater than 1,000,000 hours 

4. Ambient Temperature (Operation): -25oC to +70oC (-13oF to +158oF) 

5. Storage Temperature: -40oC to +85oC (-40oF to +185oF) 

6. Humidity: up to 95% at 25oC (77oF), no condensation 
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7. Conformance to the EMC requirements for noise immunity EN 61000-6-1, and EN 61000-6-2 

8. Conformance to the EMC requirements for noise emission  EN 61000-6-3, and EN 61000-6-4 

9. Conformance to EN 61558-2-16 for safety of transformers 

10. Conformance to IEC 60950-1/VDE 0805 (SELV) for electrical safety 

11. U/C-UL listed UL 508 

 

D. DC Power Supplies shall be one of the following: Phoenix Contact UNO-PS/1AC/24DC/30W 

2902991, or equal 

 

 

PART 3   EXECUTION 

 

3.1 GENERAL 

 

A. Enclosures shall be provided with wiring, schematic, layout, connection, and control diagrams.   

 

1.2 INSTALLATION 

 

A. Enclosure wiring shall be installed by the manufacturer and shall be brought out to identified terminal 

blocks.  Interwiring between sections shall be from terminal blocks to terminal blocks.  Terminal 

blocks for wiring shall be correlated with those for the electrical equipment by the enclosure 

manufacturer.  Each terminal block shall contain no more than two wires on each side.  Additional 

terminal blocks shall be provided when connection of more than two wires are required. 

 

B. Wiring for panel enclosures shall be neatly arranged in bunches taped or tied together at six inch 

intervals and shall be securely attached to the interior of the panel unless continued within plastic 

wireways.  Identification of panel component and wiring shall be as shown on the submittals.  Wiring 

to door mounted components shall be bundled and enclosed in flexible spiral wrap to provide 

protection to the wiring. 

 

C. Panels shall be grounded, and equipment and circuits included in the panels, as shown or required to 

be grounded, shall be connected to the grounding conductors. 

 

D. Equipment shown or specified to be furnished with the panels shall be mounted by the panel 

manufacturer.   Panel mounted controls and components shall be mounted a minimum of 30" above 

finished floor and a maximum of 72" above finished floor.  The panels shall be furnished as 

completely assembled units, requiring only field connections of power and control wiring. 

 

E. Pole or wall mounted panels shall be provided with brackets designed for pole or wall mounting. 

 

 

F. Not less than eight inches of clearance shall be provided between the terminal strips and the base of 

vertical panels for conduit and wiring space. 

 

G. Power and signa wiring shall be run in separate plastic wireways. 

 

 

1.3 FIELD TESTS 
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A. The panel shall be checked and necessary adjustments shall be made in the field after installation, by 

representatives of the manufacturers of the equipment included in the panel. 

 

B. The panel shall be functionally tested by simulating the inputs.  Tests shall be in the presence of the 

Engineer. 

 

END OF SECTION 260910 
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SECTION 262800 - PANELBOARDS AND CIRCUIT PROTECTIVE DEVICES 

 

 

PART 1   GENERAL  

 

1.1 DESCRIPTION 

 

This section includes low voltage panelboards, circuit breakers, disconnect switches, fuses, and other 

circuit protective devices for service at 600 VAC or less.  

 

1.2 QUALITY ASSURANCE 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards, and specifications, except where more stringent requirements have been specified 

herein: 

 

1. National Electrical Code (NEC) 

2. National Electrical Manufacturers Association (NEMA) 

3. Underwriters Laboratories, Inc. (UL) 1449 

4. American National Standards Institute (ANSI) 

 

B. Qualifications of manufacturer.  Provide materials and equipment that are the products of 

manufacturers regularly engaged in the production of such products which are of equal material, 

design, and workmanship.  Products shall have been in satisfactory commercial or industrial use 

for two (2) years prior to bid opening.  The 2-year period shall include applications of equipment 

and materials under similar circumstances and of similar size.  The product shall have been on sale 

on the commercial market through advertisements, manufacturer’s catalogs, or brochures during 

the 2-year period.  Where two or more items of the same class of equipment are required, these 

items shall be products of a single manufacturer. 

 

C. Uniformity.  Unless otherwise specified, equipment or material of the same type of classification, 

used for the same purpose shall be the product of the same manufacturer.  All material shall be 

new and of the current design of the manufacturer providing equipment or material.   

 

1.3 SUBMITTALS 

 

A. Submittals shall conform to the requirements given in Section 260000 Electrical General.  In 

addition, submittals shall include the manufacturer’s name, trade name, place of manufacturer, 

catalog model, layout dimensions, project specification, and technical paragraph reference.  

 

B. Submittals shall contain a material list with manufacturer’s name and data describing the material 

and showing its compliance with specifications, associated standards and test requirements. 

 

C. Prior to obtaining any material in connection with this section, detailed shop drawings on all 

material shall be submitted. Submittals for each manufactured item shall be current manufacturer’s 

descriptive literature of cataloged products, equipment drawings, diagrams, performance and 

characteristic curves, and catalog data sheets.  Submittal shall include ratings, circuit diagrams, and 

dimensional data, as a minimum.  Drawings shall include elementary and interconnection diagrams 
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showing connections to internal components and indicate field termination points for power and 

control interface.  Should manufacturer’s data require supplemental information for clarification, 

the supplemental information shall be submitted.   

 

D. Submittals shall contain complete part numbers for all materials, including the panelboard 

enclosure, the neutral bar, the ground bar, the lugs, and the circuit breakers.  And the submittal 

shall include an explanation of each part number, and the options and alternatives available 

 

E. Submittals shall also contain descriptive data and time-current characteristic trip curves for each 

type of circuit breaker or fuse.  These curves shall be submitted on full size manufacturer’s 

drawings.   

 

F. Samples of any material shall be submitted upon Engineer’s request.  

 

1.4 CLOSEOUT SUBMITTALS 

 

Provide project record documents which record actual circuit directories, as well as actual locations of 

components and circuits. 

 

 

PART 2   PRODUCT 

 

2.1 PANELBOARDS 

 

A. Panelboards 

 

1. Panelboards shall meet Federal Specification W-P-115B, Type 1, Class 1, and shall conform to 

UL50 UL67, and NEMA PB-1.  

 

2. Loadcenters (Federal Specification W-P115C Type 1 Class 2) shall not be substituted for 

panelboards unless specifically indicated.  

 

3. Panelboards shall be circuit breaker type as shown on the drawings with neutral bar, ground 

bar, and main and branch circuit breakers as scheduled.  

a. Unless otherwise shown, scheduled or specified, bus bars, ground bar, and neutral bar shall 

be copper or tin-plated aluminum.  

b. Panelboards shall be furnished and installed in accordance with the panelboard schedules 

as shown.  

c. Subject to Engineer’s review, such schedules may be revised to obtain more convenient 

grouping and better balance of the actual connected load.  

 

4. Panelboards shall be provided with ample wiring gutters and shall have a single door with 

spring door hinges, lock, keys, and cardholder on the side of the door. Circuit identification 

cards shall be typewritten with circuits identified as actually installed.  

 

5. Panelboards shall have single, double, or triple pole bolt-on branch circuit breakers as 

scheduled.  

a. Branch circuit breakers shall be in accordance with subsection headed “Molded Case 

Circuit Breakers”.  

b.     Unless otherwise shown, circuit breakers shall be rated at 20 amperes.  
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c. Circuit breakers shall be provided for all spares shown on the schedule.  

 

6. Short circuit current requirements shall be obtained only from the schedules, specifications, or 

the Contract Drawings. 

a. If this information is not shown, the Engineer shall be consulted.  

b. Under no circumstances shall any short circuit requirements be assumed by the Contractor.  

c. Integrally rated panelboards utilizing branch breakers with reduced short circuit ratings are 

acceptable.  

 

7. Panelboards with main circuit breakers serving as building disconnecting means shall be 

service entrance rated and shall be provided with a plaque designating the circuit breaker as a 

building disconnecting means. 

 

8. Provide surge suppression for panelboards in accordance with Section 26 43 13 Transient 

Voltage Surge Suppression.  Devices for surge suppression may be an integral part of the 

panelboard. 

 

9. Panelboard enclosures shall be provided with key-locked doors.  Provide a minimum of two 

keys for each lock. 

 

10. Manufacturers 

a. 120/208 VAC and 120/240 VAC, 3 Phase Panelboards.  Unless otherwise indicated, four 

wire 120/208 VAC and 120/240 VAC panelboards shall be: bolt-on AQ Series 

manufactured by General Electric Co., Type NQOD manufactured by Square D Company, 

or equal.     

b. 277/480 VAC, 3 Phase Panelboards.  Unless otherwise indicated, four wire 277/480 VAC   

panelboards shall be: bolt-on AE Series manufactured by General Electric Co., Type NF as 

manufactured by Square D Company, or equal.     

 

B. Panelboard Circuit Breakers 

 

1. Circuit breakers, where included as part of panelboards, shall be mechanically and electrically 

similar to molded case circuit breakers.  

 

2. Single pole breakers shall have a minimum interrupting rating of 10,000 amperes RMS 

symmetrical at 240 VAC or 14,000 amperes at 480 VAC unless otherwise shown or specified. 

 

3. Except where otherwise shown, trip ratings shall be 20 amperes. 

 

4. 120/208 VAC circuit breakers shall be Q Line manufactured by General Electric Co., Type 

QOB manufactured by Square D Company, or equal. 

  

5. 277/480 VAC circuit breakers shall be TEY Line manufactured by General Electric Company, 

Type ED/EG/EJ manufactured by Square D Company or equal. 

 

6. GFCI circuit breakers shall be provided where scheduled on the Contract 

 

2.2 CIRCUIT BREAKERS 

 

A. Molded Case Circuit Breakers 
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1. Except as modified below, the material and construction of molded case circuit breakers shall 

be in accordance with NEMA AB-1 and UL 489 standards for breakers. 

 

2. Circuit breakers shall be of the air-break type. 

 

3. Circuit breaker mechanisms shall be so designed that an overload or a fault on any one pole 

shall trip all poles simultaneously.  

 

4. All poles shall be effectively barriered from one another.  

 

5. Circuit breaker handles shall be trip-free.  Circuit breakers in motor control centers or 

individual enclosures shall be interlocked with the door latching mechanism so that the door of 

the circuit breaker enclosure or motor control center compartment cannot be opened unless the 

circuit breaker contained is in the open position.  

 

6. Number of poles and trip ratings of circuit breakers shall be as shown, specified, or required. 

 

7. Motor control center main and tie circuit breakers shall be provided with auxiliary contacts for 

remote monitoring of the circuit breaker status. 

 

B. Individual Circuit Breakers 

 

1. Circuit breakers shall have a minimum of 14,000 amperes RMS symmetrical interrupting 

rating at 480 VAC or 10,000 amperes at 240 VAC except where different ratings are shown on 

the Contract Drawings, or unless otherwise specified.  

 

2. Circuit breakers, 225 ampere frame and above, shall have interchangeable thermal and 

adjustable magnetic tripping elements.  

 

3. Circuit breaker enclosures of the type shown on the drawings shall be provided. 

 

C. Motor Circuit Protectors 

 

1. Motor Circuit Protectors (MCP) shall have a quick make, quick break, switching mechanism, 

mechanically trip free from the handle, enclosed in a molded case.  

 

2. The Contractor shall field verify actual motor starting and running currents in sizing the 

MCPs. Any replacement of MCPs due to this verification not being performed shall be done at 

no additional cost to the Contract.  

 

3. MCPs shall have provisions for adjusting the instantaneous magnetic trip element. 

  

4. Each pole shall provide instantaneous short circuit protection and all poles shall be constructed 

to open, close, and trip simultaneously.  

 

5. Where higher short circuit protection is required, MCPs shall be provided with current limiters 

with trip indicators that are fully coordinated with the motor circuit protector so all three 

phases open if the current limiter is operated. Current limiters shall be constructed so 

replacement can only be made with an identical limiter having the same interrupting capacity. 
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The minimum interrupting short circuit ratings of the MCP shall be known as shown on the 

Contract Drawings (integral rating). 

 

6. MCPs shall be Type MCP manufactured by Cutler-Hammer Co., type Mag-Break 

manufactured by General Electric Co., or equal.  

 

D. Service Entrance Circuit Breakers 

 

1. Where shown or required, a service entrance breaker shall be provided to disconnect all 

conductors in a building or structure from the service-entrance conductors.  

 

2. The service entrance breaker shall be UL listed, service entrance rated.  

 

3. Where a 480 Volt System 1,000 ampere breaker or larger is shown or required, ground fault 

protection shall be provided in accordance with NEC 230-95. 

 

4. The service entrance breaker shall be provided with an appropriate enclosure labeled as 

“Service Disconnect,” and the enclosure shall be connected to the grounding grid in 

accordance with Section 16450 Electrical Grounding and the National Electrical Code.  

 

2.3 SWITCHES 

 

A. Disconnect Switches 

 

1. Disconnect switches as indicated on the plans and specifications shall be NEMA Heavy Duty 

Type HD, Underwriter’s Laboratories listed. The switches shall be fusible type unless 

otherwise indicated on the Contract Drawings.  

 

2. Switch Interior.  All switches shall have switchblades that are fully visible in the OFF position 

when the door is open.  Switches shall have removable arc suppressors, where necessary, to 

permit easy access to line-side lugs. Lugs shall be UL listed for aluminum and/or copper 

cables and front removable. All current carrying parts shall be plated.  

 

3. Switch Mechanism.  Switches shall have a quick-make, quick-break, operating handle and 

mechanism, which shall be an integral part of the box, not the cover. Switches shall have 

interlock to prevent unauthorized opening of the switch door in the ON position or closing of 

switch mechanism with the door open. Handle position shall indicate if switch is ON or OFF.  

Switch shall be lockable in the OFF position.  

 

4. Enclosures.   Switches shall be furnished in NEMA 1 general-purpose enclosures unless 

specified as NEMA 3R (rainproof), NEMA 4 (stainless steel), or NEMA 7 (Class1, Div 1) on 

the Contract Drawings. Covers on NEMA 1 enclosures shall be attached with pin type hinges.  

 

5. Ratings. Switches shall be rated as indicated on the Contract Drawings. The switch must have 

a UL listed rejection feature to reject all fuses except Class R. UL listed short circuit ratings, 

when equipped with Class J or Class R fuses, shall be 200,000 amperes RMS symmetrical.  

 

B. Molded Case Switches 
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1. Molded case switches shall be provided where shown on the Contract Drawings.  Molded 

cases switches shall be automatic type designed to open instantaneously at a factory preset 

magnetic trip point.  Molded case switches shall be designed for 600 VAC, 3 pole, with a 

minimum withstand rating of 25,000 amperes.  

 

2. Molded case switches shall be as manufactured by Square D, or equal. 

 

2.4 FUSES 

 

A. Low Voltage (less than 600 volts) cartridge fuses shall be of the voltage and amperage rating listed 

on the drawings. Fuses shall be selected to provide overcurrent , short circuit, and blackout 

protection.  They shall be of the type listed below unless otherwise indicated. 

 

1. Main service and feeder protection (above 600 amps) – Current limiting UL Class L above 600 

amperes (current UL standards do not rate Class L fuses at 600 amperes or below). 

 

2. Main service and feeder protection at 600 amps and below – Current limiting UL Class J. 

 

3. Motor branch circuit, transformer, inductive loads protection (such as MCCs, starters,etc.) – 

UL Class J current limiting, time delay for motor inrush and short circuit protection. 

 

B. Refrigeration or air-conditioning equipment.  Where refrigeration or air conditioning equipment 

includes requirements for a particular overcurrent device type (i.e., fuse) and maximum size, this 

requirement shall be adhered to. If a particular type of equipment is listed for “Maximum fuse 

size”, a fuse must be used to protect this equipment.  Refrigeration equipment will be protected 

with UL Class J time delay fuses. 

 

C. Manufacturers 

1. Bussman  

2. Littlefuse  

3. Eagle 

4. equal. 

 

D. Spare Fuse Cabinet.  Provide Spare Fuse Cabinet Enclosure.  Spare Fuse Cabinet shall be wall 

mounted enclosure with piano-hinge door for spare. Size adequate for storage of spare fuses with 

25% spare capacity. Enclosure shall have pained finish with “SPARE FUSES” stenciled on front 

door. Spare Fuse Cabinet shall be Bussman, SFC, or equal.  

 

2.5 ENCLOSURES 

 

Enclosures for Circuit Protective Devices shall be of the type appropriate for each location as specified 

under Section 26 27 16 Electrical Cabinets and Enclosures.  

 

 

PART 3   EXECUTION 

 

3.1 INSTALLATION 

 

A. Electrical Contractor shall refer to all pertinent Sections of these Specifications for installation 

details of other equipment associated with panelboards and individual circuit breakers.  
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B. Provide all miscellaneous bolts, washers, nuts, clips, Belleville washers, lockwashers, small 

hardware, etc., of corrosion resistant material to make installation complete.  

 

C. Provide minimum working clearance, as described in the National Electrical Code Article 110.26, 

for all electrical equipment.  

 

D. Verify the location of each piece of equipment at the site before installing enclosures or conduits.  

 

E. Mount all cabinets level and plumb, flush or surface as scheduled.  

 

F. Install recessed cabinet flush with finished wall.  

 

G. Be sure wall thickness will accept panel enclosures before ordering equipment.  

 

H. Paint all scratches, marrs, and other imperfections in the finish, resulting from installation. Use 

matching paint.  

 

I. Provide complete and professional installation for all items of equipment included in this Section, 

and in accordance with the National Electrical Code. 

 

3.2 INSTALLATION OF PANELBOARDS 

 

A. Mount panelboards 6’-6” minimum to centerline to top circuit breakers; 3’-0” to bottom of cabinet 

where possible, unless noted otherwise. 

 

B. Properly align panel in cabinet. 

 

C. Provide for empty 1-inch conduits from panel to ceiling space for all flush mounted panels. 

Arrange for future continuation of work. 

 

3.3 FUSES 

 

A. Install fuses in fusible devices as shown. Arrange fuses such that fuse ratings may be read without 

removing the fuse.  

 

B. Install spare fuse cabinet with spare fuses in location shown (or adjacent to distribution 

switchgear).  

 

C. Spare Fuses. Furnish quantity equal to 20 percent of each type and six installed, but not less than 

one set of three of each of type and size.  

 

 

END OF SECTION 262800 
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SECTION 262913 - MOTOR CONTROLLERS 

 

  

PART 1   GENERAL 

 

1.1 SUMMARY 

 

This Section includes motor controllers for the three-phase and single-phase motors operating at 

voltages not in excess of 600 VAC. 

 

1.2 QUALITY ASSURANCE 

 

A. Material and installation shall be in accordance with the latest revision of the following codes, 

standards, and specifications, except where more stringent requirements have been specified 

herein: 

 

1. National Electrical Code (NEC) 

2. National Electrical Manufacturers Association (NEMA) 

3. Underwriters Laboratories (UL) 

4. International Electrotechnical Commission (IEC) 

 

B. Qualifications of manufacturer.  Provide materials and equipment that are the products of 

manufacturers regularly engaged in the production of such products which are of equal material, 

design, and workmanship.  Products shall have been in satisfactory commercial or industrial use 

for two (2) years prior to bid opening.  The 2-year period shall include applications of equipment 

and materials under similar circumstances and of similar size.  The product shall have been on sale 

on the commercial market through advertisements, manufacturer’s catalogs, or brochures during 

the 2-year period.  Where two or more items of the same class of equipment are required, these 

items shall be products of a single manufacturer.   

 

C. Uniformity: Unless otherwise specified, equipment or material of the same type of classification, 

used for the same purpose shall be the product of the same manufacturer.  All material shall be 

new and of the current design of the manufacturer providing equipment or material.  Solid state 

motor controllers, AC magnetic contactors, NEMA rated overloads, and molded case circuit 

breakers for motor circuit shall be of the same manufacturer.   

 

1.3 SUBMITTALS 

 

A. Submittals shall conform to the requirements of Section 013300 Submittals, and to the 

requirements given in Section 260000 Electrical General.  In addition, submittals shall include the 

manufacturer’s name, trade name, place of manufacturer, catalog model or number, nameplate 

data, size, layout dimensions, capacity, project specification, and technical paragraph reference.  

 

B. Submittals shall contain a material list with manufacturer’s name and data describing the material 

and showing its compliance with specifications, associated standards and test requirements.     

 

C. Prior to obtaining any material in connection with this section, catalog data and detailed wiring 

connection diagrams shall be submitted.  Submittals for each manufactured item shall be current 

manufacturer’s descriptive literature of cataloged products, equipment drawings, diagrams, 

performance and characteristic curves, and catalog data sheets.  Submittal shall include ratings, 

circuit diagrams, and dimensional data, as a minimum.  Drawings shall include elementary and 
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interconnection diagrams showing connections to internal components, and indicate field 

termination points for power and control interface.  Should manufacturer’s data require 

supplemental information for clarification, the supplemental information shall be submitted.   

 

D. Shop drawings shall present complete and accurate information relative to all working dimensions, 

equipment weights, assembly and section views, and all necessary details pertaining to 

coordinating the work of the Contract, lists of materials and finishes, parts list and the descriptions 

thereof, lists of spare parts and tools where such parts or tools are required, and any other 

information that is required to demonstrate compliance with the Contract Documents.  Drawings 

for electrical equipment shall include elementary and interconnection diagrams showing 

connections to internal components, and indicating field termination points for power and control 

interface.  Solid State Motor Controller Equipment supplier shall submit manufacturer’s catalog 

data and diagrams, output cable lug sizes and ratings, and elevation view of Solid State Motor 

Controller with the door removed.  Project specific wiring diagrams shall be provided. 

 

E. Submittal shall contain manufacturer’s descriptive data including ratings, circuit diagrams, 

dimensional data, conduit entry restrictions, and heat dissipation to ambient.  Submittals shall also 

contain manufacturer’s part number for the equipment.   

 

F. Manufacturer’s standard wiring diagrams and specific modifications to the wiring of the 

equipment shall be submitted.  All terminal points for field, and interconnecting wiring shall be 

identified.  

 

G. Samples of any material shall be submitted upon Engineer’s request. 

 

1.4 CLOSEOUT SUBMITTALS 

 

Provide project record documents which record actual circuit directories, as well as actual locations of 

components and circuits. 

 

 

PART 2   PRODUCT  

 

2.1 NEMA MAGNETIC MOTOR CONTROLLERS 

 

A. NEMA Magnetic Motor Starters  

 

1. Magnetic motor starters shall be 3-pole, 60 cycle magnetic starters, and shall be of the NEMA 

size appropriate for the motor horsepower and voltage shown but not be less than NEMA Size 

1. 

 

2. Unless otherwise specifically shown or specified, all magnetic motor starters shall be provided 

with: 

 

a. Vertical lift operation. 

b. A replaceable type, encapsulated operating coil rated at 120 VAC. 

c. Overload relays. 

d. Starter coils and contacts shall be easily replaceable without removing contactor from the 

enclosure. 
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3. Magnetic motor starters shall be rated to meet minimum number of load/life operations 

(contact electrical life under load) when motor starter is used for starting of squirrel cage 

motors and switching motor off only after the motor is up to speed, as follows: 

 

         NEMA Size    # of Operations    Operational Current 

 

                    1 2 million 27 amperes 

 

2 2 million 45 amperes 

 

3 1.5 million 90 amperes 

 

4 1.5 million 135 amperes 

 

5 2 million 270 amperes 

 

4. Individual magnetic motor starters shall be provided with the required accessories to perform 

the control circuit as shown on Contract Drawings or specified.  These accessories shall 

include but shall not be limited to the following: 

 

a.  Single-phase control transformers of rating suitable for the load of the control circuit as 

actually installed, with fused secondary rated for 120 VAC. 

b. Pushbutton stations or selector switches with legend plates or engraved nameplates as 

specified in Section 260916 Miscellaneous Electrical Controls. 

c. Hand-Off-Auto selector switch, unless otherwise noted.   

d. Push-to-test indicating lights with interchangeable covers as specified in Section 16902 

Miscellaneous Electrical Controls.  

e. Control circuit fuse where a separate control circuit is shown. 

f. Two electrically convertible contact interlocks. 

 

5. Each magnetic motor starter shall be of a type suitable to perform the control function shown 

and be in accordance with one of the following: 

 

a.  Constant Speed, Full Voltage, Non-Reversing Starters (FVNR) shall provide basic 

contactors for forward control. 

b. Constant Speed, Full Voltage Reversing Starters (FVR) shall provide basic contactors for 

the forward and reverse speed.  Mechanical and electrical interlocks shall be provided to 

preclude the possibility of both contactors being closed at the same time. 

c. Constant Speed, Reduced Voltage Starters (RV) shall be of the closed transition, auto-

transformer type and shall include the required 3 pole and 5 pole contactors, auto-

transformers, timing relays and appurtenances. 

d. Multi-Speed Motor Starters shall provide the basic contactors for each speed, suitable 

interlocked.  Where shown, sequence-compelling relays shall be provided. 

 

6. Magnetic motor starter manufacturers: 

 

a. Allen-Bradley Bulletin 500, 505 Series 

b. General Electric CR-306, CR-309 Series 

c. Sq D Class 8536, 8702 Series 

d. Cutler-Hammer A-200 Series, A-210 Series 

e. equal (Samples of equal products shall be submitted in accordance with Part I) 

e. Control circuit fuse where a separate control circuit is shown. 

f. Two electrically convertible contact interlocks. 

 

5. Each magnetic motor starter shall be of a type suitable to perform the control function shown 

and be in accordance with one of the following: 

 

a.  Constant Speed, Full Voltage, Non-Reversing Starters (FVNR) shall provide basic 

contactors for forward control. 

b. Constant Speed, Full Voltage Reversing Starters (FVR) shall provide basic contactors for 

the forward and reverse speed.  Mechanical and electrical interlocks shall be provided to 

preclude the possibility of both contactors being closed at the same time. 

c. Constant Speed, Reduced Voltage Starters (RV) shall be of the closed transition, auto-

transformer type and shall include the required 3 pole and 5 pole contactors, auto-

transformers, timing relays and appurtenances. 

d. Multi-Speed Motor Starters shall provide the basic contactors for each speed, suitable 

interlocked.  Where shown, sequence-compelling relays shall be provided. 

6. Magnetic motor starter manufacturers: 

 

a. Allen-Bradley Bulletin 500, 505 Series 

b. General Electric CR-306, CR-309 Series 

c. Sq D Class 8536, 8702 Series 

d. Cutler-Hammer A-200 Series, A-210 Series 

e. equal (Samples of equal products shall be submitted in accordance with Part I) 

. 
c. Hand-Off-Auto selector switch, unless otherwise noted.   

d. Push-to-test indicating lights with interchangeable covers as specified in Section 16902 

Miscellaneous Electrical Controls.  
. 
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B. NEMA Combination Motor Starter with Circuit Breaker (MCP) Disconnect 

 

1. Combination magnetic motor starters shall be the combination type consisting of a motor 

circuit protector (MCP) and NEMA magnetic motor starter assembled and wired into a self-

contained unit.   

 

2. The magnetic motor starter shall be designed to coordinate with the circuit protective device 

to withstand a minimum short circuit current of 22,000 AIC or as shown on the Contract 

Drawings. 

 

3. MCP and magnetic motor starter shall be packaged by one manufacturer.  Combination 

motor starters shall be: 

a. Allen-Bradley Bulletin 513, 507 Series 

b. General Electric Type CR387, CR390 Series 

c. Sq D Class 8539, 8739 Series 

d. Cutler-Hammer Class A206, A216 Series 

e. equal (Samples of equal products shall be submitted in accordance with Part I) 

 

4. Disconnect switch shall be capable of being locked in the open position. 

  

 

C. NEMA Combination Magnetic Motor Starter with Fused Switch Disconnect 

 

1. Combination magnetic motor starters shall be the combination type consisting of a fused 

switch and NEMA magnetic motor starter assembled and wired into a self-contained unit.  

 

2. The magnetic motor starter shall be designed to coordinate with the fused switch to 

withstand a minimum short circuit current of 100,000 AIC or as shown on the Contract 

drawings.   

 

3. Fused switches shall be provided with Class R fuse clips.   

 

4. Fused type combination starter shall be provided certified Type 2 coordination in accordance 

with IEC 947-4-1. 

 

             5 Fused switch and magnetic motor starter shall be packaged by one manufacturer.    
             Combination motor starters shall be:  

 

a.  Allen-Bradley Bulletin 512, 506 Series 

b. General Electric Type CR308, CR311 Series  

c. Sq D Class 8538, 8738 Series 

d. Cutler-Hammer Class A204, A214 Series 

e. equal (Samples of equal products shall be submitted in accordance with Part I) 

 

D. NEMA Manual Motor Starting Switches  

 

1. Manual motor starting switches shall be provided for the control and protection of all single-

phase motors which do not require control from a remote location. 

4. 
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2. Manual motor starting switches shall provide thermal overload protection, including trip-free 

operation, and a manual reset overload. 

 

3. Integral start-stop pushbuttons or on-off toggle switches shall be provided as shown on the 

Contract Drawings. 

 

4. Manual motor starting switch manufacturers: 

 

a. Allen-Bradley Bulletin 600 Series 

b. General Electric CR101, CR1062 

c. Sq D Class 2510, 2511, 2512 

d. equal (Samples of equal products shall be submitted in accordance with part I) 

 

E. NEMA Overloads 

 

1. The Contractor shall verify the ratings of overloads and install overloads suitable for the actual 

motors installed and based on the actual nameplate information and other supplemental 

information furnished with the installed motors.  Any replacement of motor overloads due to 

this verification not being performed shall be done at no additional cost to Owner. 

 

2. Overload relays shall be class 20, manual reset, eutectic alloy, thermal type overload device 

with visual trip indication, unless shown or specified otherwise. Overload relays shall be 

current transformer operated if required for coordination. 

 

3. Three spare overload relay thermal elements shall be provided for each type of element 

installed. 

 

5. Overload relay manufacturers: 

 

a. Allen-Bradley Bulletin 592 

b. General Electric CR324 

c. Square D Class 9065 

d. equal (Samples of equal products shall be submitted in accordance with part I) 

 

2.2 IEC MAGNETIC MOTOR CONTROLLERS 

 

A. IEC Magnetic Motor Starters 

 

1. Magnetic motor starters shall be 3 pole, 60 cycle magnetic starters rated for IEC utilization 

category AC3 and be of the IEC size appropriate for the motor horsepower and voltage shown 

but not rated less than AC3 - 18 amperes, 2 million operations. 

 

2. Magnetic motor starters shall be rated to meet minimum mechanical endurance (number of no-

load operating cycles) per IEC 947-4: 
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Mechanical Operations   Electrical Size 

 

20 million operations      18 amperes 

 

20 million operations       24 amperes 

 

15 million operations      30 amperes 

 

15 million operations      38 amperes 

 

15 million operations      45 amperes 

 

15 million operations      60 amperes 

 

15 million operations      75 amperes 

 

10 million operations   110 amperes 

 

10 million operations   180 amperes 

  

3. Magnetic motor starters shall be provided with interchangeable contacts that may be easily 

inspected, for applications greater than 25 HP. 

 

4. Magnetic motor starters shall be provided with an operating coil rated at 120 VAC, common 

through 20 HP, slide out type for above 20 HP. 

 

5. Individual magnetic motor starters shall be provided with the required accessories to perform 

the control requirements specified or as shown on Contract Drawings.  These accessories shall 

include, but not be limited to the following: 

a.  Single-phase control transformers of ratings suitable for the load of the control circuit as 

actually installed with fused secondary rated at 120 VAC. 

b. Pushbutton stations or selector switches with legend plates or engraved nameplates as 

specified in the Section 16902 Miscellaneous Electrical Controls. 

c. Hand-Off-Auto selector switch, unless otherwise noted. 

d. Push-to-test indicating lights with interchangeable covers as specified in the Section 16902 

Miscellaneous Electrical Controls. 

e. Control circuit fuse where a separate control circuit is shown. 

f. Two extra electrical convertible contact interlocks. 

 

6. Each magnetic motor shall be a type suitable to perform the control function shown and in 

accordance with the following: 

a.  Constant Speed, Full Voltage, Non-Reversing (FVNR) Starters shall provide basic 

contactors for forward control. 

b. Constant Speed, Full Voltage, Reversing (FVR) Starters shall provide basic contactors for 

forward and reverse control.  Mechanical and electrical interlocks shall be provided to 

preclude the possibility of both contactors being closed at the same time. 

 

7. Each IEC combination type magnetic motor starter with fused switch disconnect shall provide 

verified Type 2 coordination in accordance with IEC 947-4-1.  

 

c. Hand-Off-Auto selector switch, unless otherwise noted. 

d. Push-to-test indicating lights with interchangeable covers as specified in the Section 16902 

Miscellaneous Electrical Controls. 

. 

e. Control circuit fuse where a separate control circuit is shown. 

f. Two extra electrical convertible contact interlocks. 

6. Each magnetic motor shall be a type suitable to perform the control function shown and in 

accordance with the following: 

a.  Constant Speed, Full Voltage, Non-Reversing (FVNR) Starters shall provide basic 

contactors for forward control. 

b. Constant Speed, Full Voltage, Reversing (FVR) Starters shall provide basic contactors for 

forward and reverse control.  Mechanical and electrical interlocks shall be provided to 

preclude the possibility of both contactors being closed at the same time. 

7. Each IEC combination type magnetic motor starter with fused switch disconnect shall provide 

verified Type 2 coordination in accordance with IEC 947-4-1.  

 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES               9/6/2022 

KENT COUNTY MARYLAND 

 

 

MOTOR CONTROLLERS                                                                                                                262913-7 

 

8. Magnetic motor starters shall be suitable for group installation in accordance with the NEC 

430-53. 

 

9. Magnetic motor starter manufacturers: 

 

a.  Allen-Bradley Bulletin 100, 104 Series 

b. Klockner Moeller DIL-M, DIUL-M Series 

c. Square D Telemecanique Type D and F 

d. equal (Samples of equal products shall be submitted in accordance with Part I) 

 

B. IEC Combination Magnetic Motor Starter with Circuit Breaker (MCP) Disconnect 

 

1. Combination magnetic motor starters shall consist of a motor circuit protector (MCP) and IEC 

motor starter assembled and wired into a self-contained unit. 

 

2. The magnetic motor starter shall be designed to coordinate with the circuit protective device to 

withstand a minimum short circuit current of 22,000 AIC or as shown on the Contract 

Drawings. 

 

3. Circuit protective devices shall be motor circuit protectors or as shown on the Contract 

Drawings and shall be in accordance with Section 16470 Panelboards and Circuit Protective 

Devices. 

 

4. MCP and magnetic motor starter shall be packaged by one manufacturer.  Combination starters 

shall be: 

 

a. Allen-Bradley Bulletin 113 

b. Klockner Moeller type NZM 

c. Square D Telemecanique Type LE1 

d. equal (Samples of equal products shall be submitted in accordance with Part 1.) 

 

C. IEC Combination Magnetic Motor Starter with Fuse Switch Disconnect. 

 

1. Combination type starters shall consist of a fused switch and motor starter assembled and 

wired into a self-contained unit. 

 

2. The magnetic motor starter shall be designed to coordinate with the fused switch to withstand 

a minimum short circuit current of 100,000 AIC or as shown on the Contract Drawing. 

 

3. Fused switches shall be provided with fuse clips to accommodate UL Class J and CSA HRC1-

J fuses or as shown on the Contract Drawings.  The switch shall be rated for IEC utilization 

category AC23 and be of the IEC size appropriate for the motor horsepower and voltage 

shown but not rated less than AC23-30 amperes. 

 

4. Fused type combination starter shall provide verified Type 2 coordination in accordance with 

IEC 947-4-1. 

 

5. Fused switch and starter shall be packaged by one manufacturer.  Combination starters shall 

be: 

a.  Allen-Bradley Bulletin 512 

b. Klockner Moeller Type P2 
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c. Square D Telemecanique Type LE1 

d. equal (Samples of equal products shall be submitted in accordance with Part 1)  

 

D. IEC Manual Motor Starting Switch 

 

1. Manual motor starting switches shall be provided for control and protection of all single-phase 

motors which do not require control from a remote location. 

 

2. Manual starting switches shall provide thermal overload protection, including trip free 

operation and manual reset on overload. 

 

3. The overload mechanism shall be class 10 ambient compensated bimetal type and shall include 

a differential mechanism for sensitivity to single phase conditions.   

 

4. Integral start-stop pushbuttons or on-off toggle switches shall be provided. 

 

5. IEC manual motor starting switch manufacturers: 

 

a. Allen-Bradley Bulletin 140 Series 

b. General Electric CR72 Series 

c. Square D GV1, GV3 series 

 

E. IEC Overload Relays 

 

1. The contractor shall verify the ratings of the overload relay units in accordance with actual 

motor nameplates or other information furnished with the installed motors.  Any replacement 

of overload relays due to this verification not being performed shall be done at no additional 

cost to the Contract. 

 

2. Overload relay shall be class 10 ambient compensated bimetal type with integral heater 

elements and shall include a differential mechanism for sensitivity to single phase conditions. 

 

3. Overload relays shall be provided with external hand reset mechanism and visible trip 

indication. 

 

4. Three spare overload relay thermal elements shall be provided for each type element installed. 

 

 

2.4 SOLID STATE REDUCED VOLTAGE MOTOR STARTERS 

 

A. Reduced voltage motor starters shall be solid state SCR based, three phase units for use with the 

specified induction motor.  They shall be provided with microprocessor based control configured 

to limit the inrush current to 150% to 500% of motor full load current (set initially to 300% of 

FLA). 

 

B. Controller shall include solid state overload protection, shorted SCR protection, and inherent phase 

loss protection configured to stop the motor if a phase loss occurs during starting or motor running. 

 

C. The controller shall include the following indications: internal fault, phase failure, thermal fault, 

overload alarms, and controller status. The controller shall include solid state controller fault 

monitoring via a normally open contact.  The contact rating shall be minimum 10A at 240 VAC. 
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D. Provide isolation contactor and an automatic means for disconnecting the device from the line in 

the event of a fault condition.  

 

E. Provide main Solid State Reduced Voltage Starter disconnect switch.  Disconnect switch shall be 

capable of being locked in the OFF position.  

 

F. Provide shorting contactor to bypass the SCRs after the motor has reached full speed.  

 

G. Provide bypass contactor to allow full-voltage bypass start.  Bypass contactor shall also serve as 

the shorting contactor after motor is at full speed.  Bypass contactor shall be electrically and 

mechanically interlocked with the Solid State Reduced Voltage input and run contactors. 

 

H. Controller shall operate on 480 VAC, 3 phase.  Controller shall have an operating ambient 

temperature range between 0oC to 56oC minimum.  Solid state controller shall be rated for 40 HP, 

60 amperes throughout the entire ambient temperature range.  

 

I. Provide cover mounted controls, auxiliary relays, and indicators as shown on the Contract 

Drawings and all additional controls and appurtenances required for complete operating system.  

 

J. Provide keypad mounted on the enclosure door to allow digital setup of the controller and real-

time indication of motor performance.  

 

K. Solid State Reduced Voltage Starter shall provide acceleration and deceleration especially 

designed for pump control to reduce surges in the pumping systems.  

 

L. Controller shall have the following features, as a minimum: 

1. Adjustable “soft start” from 2-30 seconds 

2. Adjustable “kickstart” from .4-2.0 seconds 

3. Adjustable “soft stop” from 2-60 seconds 

 

M. Solid State Motor Controller manufacturers: 

1. Allen Bradley SMC Dialog Plus Smart Controller Series 

2. Square D, ATS23 Pump Series 

3. equal 

 

 

PART 3   EXECUTION  

 

3.1 INSTALLATION 

 

A. Overload relays shall be installed in each leg of the starter. 

  

1. Overload relay characteristics shall be closely parallel the motor thermal characteristics. 

 

2. Ambient compensated overload rely thermal elements shall be installed where motor and 

overload are in different locations. 

 

B. Enclosures for motor controllers shall be of the type appropriate for each location, as specified in 

Section 16160 Enclosures. 
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3.2 FIELD QUALITY CONTROL 

 

A. Adjust the motor overloads to match the nameplate currents of the motors that they are protecting. 

 

B. Inspection and Field Calibration (includes Reduced Voltage Solid State Motor Starter Testing) 

 

1. The services of a qualified manufacturer’s engineer shall be provided to inspect and calibrate 

the solid state reduced voltage (SSRV) starters.  Services shall consist of a minimum of six (6) 

8-hour days of on-site service and supervision. The manufacturer’s engineer shall perform 

services simultaneous with start-up and testing of process mechanical equipment being 

powered from SSRV starters.  The manufacturer’s engineer shall perform the following 

services: 

 

a. Visually inspect delivered units and accessories for conformance with the specifications 

and Contract Drawings.   

b. Examine equipment locations for satisfactory preparation.  Check conduits and raceway 

installations, and all wiring and cable terminations.   

c. Start-up of SSRV equipment shall be performed under technical direction of 

manufacturer’s service engineer.  Under no circumstances shall any portion of the 

equipment be energized without authorization from the manufacturer’s service engineer. 

d. Manufacturer’s service engineer shall program and calibrate each unit. Submit a startup 

configuration/parameter report for each drive. Report shall include the following 

information as a minimum: 

 

i. Project Name 

ii. Drive Location 

iii. References 

iv. Tag Reference 

v. Manufacturer/Model 

vi. Manufacturer Serial Number 

vii. Test Equipment Type and ID Number 

viii. Date and Time Calibrated 

ix. Configuration By: (name of person) 

x. Detailed configuration/parameter settings 

 

 

END OF SECTION 262913 
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SECTION 262923 - VARIABLE FREQUENCY DRIVES 

 

PART 1   GENERAL 

 

1.1 SUMMARY 

 

This Section describes materials, testing and installation of variable frequency drives (VFDs) for low 

voltage motor applications, for motors 1HP -20HP. 

 

1.2 QUALITY ASSURANCE 

 

A. Material and installation shall be in accordance with the latest revision of the following codes, 

standards, and specifications, except where more stringent requirements have been specified 

herein: 

1. National Electrical Code (NEC) 

2. National Electrical Manufacturers Association (NEMA) 

3. Underwriters Laboratories (UL) 

4. International Electrotechnical Commission (IEC)  

 

B. Manufacturer’s Qualifications.  Provide materials and equipment that are the products of 

manufacturers regularly engaged in the production variable frequency drives.  The manufacturer 

shall have a minimum of five (5) years experience in the design and manufacturer of Variable 

Frequency Drives.  Products shall have been in satisfactory commercial or industrial use for two 

(2) years prior to bid opening.  The 2-year period shall include applications of equipment and 

materials under similar circumstances and of similar size.  The product shall have been on sale on 

the commercial market through advertisements, manufacturer’s catalogs, or brochures during the 

2-year period.  Where two or more items of the same class of equipment are required, these items 

shall be products of a single manufacturer.   

 

C. Uniformity.  Unless otherwise specified, equipment or material of the same type of classification, 

used for the same purpose shall be the product of the same manufacturer.  All material shall be 

new and of the current design of the manufacturer providing equipment or material.   

 

1.3 SUBMITTALS 

 

A. Shop Drawings 

 

1. Submittals shall conform to the requirements given in Section 260000 Electrical General.  In 

addition, submittals shall include the manufacturer’s name, trade name, place of manufacturer, 

catalog model or number, nameplate data, size, layout dimensions, capacity, project 

specification, and technical paragraph reference. 

 

2. Submittals shall contain a material list with manufacturer’s name and data describing the 

material and showing its compliance with specifications, associated standards and test 

requirements. 

 

3. Prior to obtaining any material in connection with this section, catalog data and detailed wiring 

connection diagrams shall be submitted.  Submittals for each manufactured item shall be 

current manufacturer’s descriptive literature of cataloged products, equipment drawings, 

diagrams, performance and characteristic curves, and catalog data sheets.   

 



NICHOLSON LANDFILL AND GROUNDWATER TREATMENT FACILITY UPGRADES    9/6/2022 

KENT COUNTY MARYLAND 

 

 

VARIABLE FREQUENCY DRIVES                                                                                                262923-2 

4. Submittal shall include ratings, circuit diagrams, and dimensional data, as a minimum.  

Drawings shall include elementary and interconnection diagrams showing connections to 

internal components and indicate field termination points for power and control interface.  

Should manufacturer’s data require supplemental information for clarification, the 

supplemental information shall be submitted. 

 

5. Shop drawings shall present complete and accurate information relative to all working 

dimensions, equipment weights, assembly and section views, and all necessary details 

pertaining to coordinating the work of the Contract, lists of materials and finishes, parts list 

and the descriptions thereof, lists of spare parts and tools where such parts or tools are 

required, and any other information that is required to demonstrate compliance with the 

Contract Documents.  Drawings for electrical equipment shall include elementary and 

interconnection diagrams showing connections to internal components and indicating field 

termination points for power and control interface.  VFD equipment supplier shall submit 

manufacturer’s catalog data and diagrams for incoming cable connections, input and output 

cable lug sizes and ratings, and elevation view of VFD with the door removed.  Project 

specific wiring diagrams shall be provided. 

 

6. VFD supplier shall submit manufacturer’s descriptive data including ratings, circuit diagrams, 

dimensional data, conduit entry restrictions, and heat dissipation to ambient. 

 

7. VFD supplier shall submit maximum input current rating of VFD at utilization voltage of 

480VAC, maximum output current rating of VFD, rating/size of input circuit protective 

device, and short circuit rating of equipment. 

 

8. VFD supplier shall submit detailed shop drawings of all materials prior to obtaining any 

material in connection with this section. Based on the information in the catalog literature 

provided, submittal shall include the complete part number for the VFD, and an explanation 

describing how the features included with the VFD are indicated by the part number. 

 

9. VFD supplier shall submit certification of completed and approved factory test and provide 

test results. 

 

B. Operations and Maintenance Manuals 

 

1. Manuals shall include operation and maintenance information on all items of the equipment.  

The following data shall also be included as a minimum: 

 

a. Title page giving name and location of facility. 

b. List of equipment furnished with complete part numbers along with name, address, and 

telephone number of vendor. 

c. List of serial numbers.   

d. Project specific elementary and interconnection diagrams showing power and control 

connections to internal and remote field devices.   

e. Latest approved shop drawings corrected to as-built conditions.   

f. Spare Parts List (including specified spare parts to be furnished by the Contractor and 

manufacturer’s recommended spare parts list for each drive).   

g. Manufacturer’s data sheets and dimension drawings of each piece of equipment, and 

details of all replacement parts.   

h. Complete listing of nameplate data.   
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i. Information within the manuals shall be clearly labeled to identify components applicable 

to the project.  Non-applicable information shall be noted, or neatly crossed-out within the 

manuals.   

j. Final drive configuration and parameter settings.   

k. Software documentation manual and project specific program documentation 

 

2. All items listed above that are of a sheet size of 8-1/2 inches by 11 inches or can be folded (no 

more than twice) to this size shall be bound in loose-leaf three-ring type binders with black or 

blue plastic-coated covers.  The contents shall be fully indexed.  Drawings 24 inches by 36 

inches in size shall be folded to approximately 8 1/2 inches by 11 inches and placed in sheet 

protectors (8-½ inches x 11 inches). 

 

3. All shop drawings included in the binders and/or folders shall be those copies previously 

submitted for review and approval and shall bear the Engineer’s stamp of approval and 

comments as originally noted thereon. 

 

 

PART 2 PRODUCT 

 

2.1 GENERAL 

 

A. The Variable Frequency Drive (VFD) shall convert the input alternating current (AC) main power 

to an adjustable frequency and voltage capable of operating the designated motor.   

 

B. Each drive shall operate as a simplex unit with no interaction with other drives.  Horsepower rating 

and current rating of each drive shall be sufficient to drive the designated motor and provide 

sufficient torque to start and operate the motor for the entire range of speeds, up to and including 

the rated speed. 

 

C. Equipment shall comply with the requirements of ANSI, IEEE, and NEMA.  The electrical 

equipment, design, and construction shall comply with the provisions of the NEC. 

 

D. The complete VFD assembly shall be “Integrally Equipment Rated” in accordance with UL 

requirements and shall be suitable for withstanding and interrupting the available fault current. 

Input circuit breaker shall be molded case, thermal magnetic type rated for use with the utilization 

voltage and shall be sized in accordance with the requirements of the NEC.  Circuit breaker shall 

be a standard type and shall be as specified in section 262800.  Short circuit and ground fault 

protective devices for the motor branch circuit for both the VFD and the bypass starter shall be 

provided in accordance with the requirements of the NEC.  Provide disconnect that is capable of 

being locked in the Off position, from the front of the cabinet.  Disconnect switch shall remove all 

power to the enclosure. 

 

E. The VFD shall comply with IEEE 519-1992 entitled “IEEE Recommended Practices and 

Requirements for Harmonic Control in Electrical Power Systems”. The point of common coupling 

for this application shall be the panelboard bus.  VFD shall be provided with 3% or 5% line 

reactors if necessary to meet these requirements.  In addition, provide harmonic filters or other 

devices as required to meet these requirements.  Provide load side reactors or common mode 

chokes at the output of VFD.  The line reactors or chokes shall be installed on the line side of the 

inverter.  Reactors or chokes shall be factory mounted and housed within the VFD enclosure.   
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F. Input terminal lugs shall accommodate the existing feeder conductors from the panelboard; output 

terminal lugs shall accommodate the pump motor cables.  Lugs shall have minimum rating of 75 

degrees C. 

 

G. Minimum output rating of the VFD shall be 2 HP, 4.8 amperes.  The VFD maximum rated input 

current shall not exceed 4 amperes at 480 VAC, three phase. 

 

H. Variable frequency drives shall be Allen Bradley PowerFlex 70 Drive, or equal. 

 

2.2 VARIABLE FREQUENCY DRIVES & BYPASS   

 

A. Drive shall consist of an input circuit breaker, power conversion bridge, inverter, output contactor, 

and bypass contactor. 

 

B. Drive shall be variable voltage/variable frequency type using constant volts per hertz ratio for 

power output 

 

C. The power conversion bridge shall consist of a three-phase diode bridge or controlled rectifier 

circuits to convert the incoming AC input power to DC intermediate power. 

 

D. The inverter switching circuit shall use the latest insulated–gate bipolar power transistor (IGBT) 

technology to convert the DC intermediate power to quasi-sinusoidal AC power. 

 

E. The drive shall be designed to modify the applied voltage to the motor whenever the frequency is 

changed in order to deliver the rated torque to the motor.  The drive controller circuitry shall use 

pulse-width modulation (PWM) to adjust the voltage to the motor. 

 

F. Equipment shall be designed to operate under the following conditions: 

1. Altitude: 1,000 meters (3,300 feet) above sea level. 

2. Storage ambient temperature range:  -40o C to 85o C (-40o F to 185o F). 

3. Operating ambient temperature range: 0o C to 50o C (32o F to 122o F). 

4. Relative humidity: 5% to 95%, non-condensing 

5. Shock: 15G peak for 11msec duration 

6. Vibration: 0.152 mm (0.006 inches) displacement, 1G peak 

7. Input voltage: 380 to 460VAC +/- 10%, 3 phase 

8. Input frequency: 50/60Hz, +/- 6% 

9. Input power factor:  0.98 or better. 

10. Output voltage: 0 to 100% rated input voltage, 3 phase. 

11. Output frequency: 0 to 60Hz. 

12. Overload rating of 1.1 times rated current for 60 seconds 

 

G. Drive ratings: 

1. Input voltage - 480 VAC, 3-phase, 3 wire, 60-Hz  

2. Output to motor load - 480 VAC, 3-phase, 3-wire, output power for the motor load 

3. Current overload rating – 110% of rated current for 60 seconds 

4. Starting torque – 150% at 1 Hz 

5. Speed regulation – 2% 

 

H. The drive controller circuitry shall include the following features: 

1. Input fusing, fast acting. 

2. Input power surge protector, for transient protection up to 10KV and 250 Joules.   
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3. Regulation +/-3% of base speed. 

 

I. The variable frequency drive system shall provide class 10 motor overload for the connected 

motor. 

 

J. The variable frequency drive system shall be designed to provide protection against the following 

conditions: 

 

1. Phase to phase short circuit 

2. Ground fault 

3. Under-voltage and over-voltage 

4. Load loss 

 

K. The drive controller shall include protective circuitry that initiates an orderly shutdown of the 

inverter without component failure.  The controller shall shut down and require manual reset for 

the following fault conditions: 

 

1. Overload. 

2. Instantaneous overcurrent. 

3. Inverter fault. 

4. Over frequency. 

5. D-C link overvoltage. 

 

L. The drive controller shall shut down for the fault conditions described below.  The controller shall 

automatically restart upon a cleared fault condition. 

 

1. Incorrect phase sequence. 

2. Loss of an input phase. 

3. Input undervoltage. 

4. Input overvoltage. 

5. Ground fault 

6. Phase to phase short circuit 

7. Loss of load 

 

 

2.3 ENCLOSURES 

 

A. Provide separate stand-alone enclosure for variable frequency drive.  The drive unit shall be 

housed in NEMA 1 gasketed modular enclosure with adequate ventilation to sustain the operating 

conditions of the drive with ambient temperatures of 40C.  The enclosure shall have hinged, front 

access doors with latch and handle. 

 

B. All electrical equipment associated with the Variable Frequency Drive, in addition to the 

adjustable frequency converter described, shall be housed in the VFD enclosure.  This equipment 

shall include, but not be limited to: 

 

1. Input Circuit Breaker  

2. Bypass contactor 

3. Drive input fusing 

4. Bypass mode motor fusing 

5. Overload 
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6. Additional short circuit and ground fault protective devices required by the NEC for the 

controllers and motors. 

7. Input Line Reactors or filtering 

8. Output Load Reactors or filtering 

9. 480/120 volt fused control power transformer (fused on both the primary and secondary).   

10. Provide individual control power for bypass contactor control circuit such that shutdown of 

VFD will still allow bypass contactor to be operated. 

11. Plug-in type control relays for system functions 

 

C. Enclosure shall be provided with nameplate indicating “Filter Feed Pump No. 1”, or “Filter Feed 

Pump No. 2”. 

 

2.4 CONTROLS 

 

A. The controller shall include the following features: 

 

1. 0 to 65 Hz continuous operating range, with 0.01 Hz frequency resolution.   

2. Output current limit, adjustable to limit motor inrush current during startup.   

3. Adjustable acceleration and deceleration rates.   

4. Maximum and minimum speed adjustments.   

5. Frequency skip adjustment (3 minimum).   

6. Input terminals for start/stop control using dry contact input from standard industrial type 

relays.   

7. Input terminals for remote speed control input. 

8. Provide an isolated common dry contact for remote indication of a VFD fault condition 

detected by the VFD. 

 

B. The following data shall be accessible via a digital display and keypad mounted on the control 

cabinet door. 

 

1. Control power on. 

2. Drive Run 

3. Drive Fault 

4. Drive speed, 0% to 100% rpm, and 0-60 Hz. 

5. Drive output current and voltage. 

6. System mode, Local/Remote. 

7. Manual speed adjustment, 0-100% rpm and 0-60 Hz. 

8. Drive, start/stop (Local mode). 

 

C. Selector switches, indicating lights, and push buttons shall be type 30.5 mm, heavy duty, oil tight.  

Indicator lights shall include a push to test function.  The following switches, indicator lights, and 

meters shall be mounted on the VFD cabinet door. 

 

1. VFD/Off/Bypass selector switch. 

2. Hand/Off/Auto selector switch. 

3. Local/Remote selector switch. 

4. Elapsed time meter, six digits, reading in hours and tenths.  Meter shall record cumulative 

running time for both VFD and bypass contactor as a sum total. 

5. Control power on indicator light 

6. Pump protective device fault indicator light 

7. Pump run indicator light 
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          D. All enclosure mounted pilot devices, indicator lights and section control relays shall meet the   

               requirements of Section 16902  Miscellaneous Electrical Controls. 

 

          E.   Local Mode via Keypad 

 

1. Stop/Start of drive based on operator input at VFD via keypad. 

2. Speed control of drive based on operator input at VFD keypad or input via door mounted 

potentiometer.  Provide selector switch on the interior of the enclosure to select between 

potentiometer of VFD keypad speed control. 

 

          F.    Remote Mode 

 

1. Capability for Start/Stop via dry contact input.  

2. Speed control via 4-20 mA input signal from existing Main Control Panel.  VFD speed shall 

vary between minimum and maximum speed proportional to the 4-20 mA input signal.  VFD 

shall shut down if signal is outside the 4-20 mA range.  Minimum and maximum speeds shall 

be determined by the County in the field. 

3. Provide an operator adjustable time delay setting that the VFD shall continue running the 

pump motor (and allow it to go through normal shutdown sequence) in the event of a pump 

failure.   

 

         G.   VFD/Bypass 

 

1. Selected using VFD/Off/Bypass selector switch mounted on the VFD cabinet door.  

2. Bypass mode shall be capable of being operated in the event of a VFD failure using the 

Hand/Off/Auto selector switch on the panel door.  Bypass contactor shall be capable of being 

started and stopped in Remote mode via the same dry contact input used for VFD remote 

start/stop.   

 

          H.   Drive shall have automatic adjustable timed restart following a power failure, and restoration of    .                   

                 power, regardless of selected operating mode 

 

          I.    Provide capability for five discrete input connections: Start, Run Enable (future), Override (future),  

                and two spares.  Provide capability for four relay output contacts:  VFD Run, VFD Fail, and two  

                programmable spares.  Provide one 4-20 mA analog input connection for remote speed control, and  

                one analog output, 4-20 mA, for speed indication in VFD mode.  The discrete inputs, relay outputs  

                and analog input shall be programmable via the VFD keypad (except bypass run), using the digital  

                display as the operator interface. 

 

           J.  Control relays installed in the VFD cabinet shall be as follows: 

 

120 VAC relays shall be pin type with indicator light 

24 volt relays shall be blade type with indicating light 

 

           K.  Pilot devices, indicating lights, control relays, and accessories shall meet the requirements of  

                 Section 26 09 16 Miscellaneous Electrical Controls. 

 

           L.  Spare and active contacts, and input and output signals shall be factory wired to field terminal   

                 strips for convenient connection to field wiring. 

          

   D. 

        

    E. 

    F.  

    G.  

   H.  

        

 

    I.  

        

    J.  

 

 

   K. 

        

 

          E.   Local Mode via Keypad 

 

1. Stop/Start of drive based on operator input at VFD via keypad. 

2. Speed control of drive based on operator input at VFD keypad or input via door mounted 

potentiometer.  Provide selector switch on the interior of the enclosure to select between 

potentiometer of VFD keypad speed control. 

 

          F.    Remote Mode 

 

1. Capability for Start/Stop via dry contact input.  

2. Speed control via 4-20 mA input signal from existing Main Control Panel.  VFD speed shall 

vary between minimum and maximum speed proportional to the 4-20 mA input signal.  VFD 

shall shut down if signal is outside the 4-20 mA range.  Minimum and maximum speeds shall 

be determined by the County in the field. 

3. Provide an operator adjustable time delay setting that the VFD shall continue running the 

pump motor (and allow it to go through normal shutdown sequence) in the event of a pump 

failure.   

 

         G.   VFD/Bypass 

 

1. Selected using VFD/Off/Bypass selector switch mounted on the VFD cabinet door.  

2. Bypass mode shall be capable of being operated in the event of a VFD failure using the 

Hand/Off/Auto selector switch on the panel door.  Bypass contactor shall be capable of being 

started and stopped in Remote mode via the same dry contact input used for VFD remote 

start/stop.   

 

          H.   Drive shall have automatic adjustable timed restart following a power failure, and restoration of    .          

                 power, regardless of selected operating mode 

 

          I.    Provide capability for five discrete input connections: Start, Run Enable (future), Override (future),  

                and two spares.  Provide capability for four relay output contacts:  VFD Run, VFD Fail, and two  

                programmable spares.  Provide one 4-20 mA analog input connection for remote speed control, and  

                one analog output, 4-20 mA, for speed indication in VFD mode.  The discrete inputs, relay outputs  

                and analog input shall be programmable via the VFD keypad (except bypass run), using the digital  

                display as the operator interface. 

 

           J.  Control relays installed in the VFD cabinet shall be as follows: 

 

120 VAC relays shall be pin type with indicator light 

24 volt relays shall be blade type with indicating light 

 

           K.  Pilot devices, indicating lights, control relays, and accessories shall meet the requirements of  

                 Section 26 09 16 Miscellaneous Electrical Controls. 

 

           L.  Spare and active contacts, and input and output signals shall be factory wired to field terminal   

                 strips for convenient connection to field wiring. 
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2.5 BYPASS CONTACTORS 

 

A. A complete three contactor bypass shall be provided to allow the operation of the motor to be 

transferred from the VFD output to the AC line power, or from the AC line power to the VFD.  

The contactors shall have the following functionality: 

 

1. The drive input contactor shall open and close the connection between the AC line power and 

the drive. 

2. The drive output contactor shall open and close the connection between the drive and the 

motor. 

3. The bypass contactor shall open and close the connection between the AC line power and the 

motor. 

 

B. The bypass contactors shall be mechanically and electrically interlocked so that it is impossible for 

the motor to receive power from both the VFD and the AC line power. Contactors shall be NEMA 

rated. 

 

C. The contactors, drive, and a door-interlocked main input disconnect switch shall be mounted 

within the enclosure.   

 

 

2.6 TRANSIENT VOLTAGE SURGE SUPRESSION (TVSS) 

 

A. Provide Transient Voltage Surge Suppression (TVSS) for the variable frequency drive controller, 

isolation contactor, and bypass contactor assembly. 

 

B. Minimum surge capacity shall be 160 kA per phase. 

 

C. TVSS shall be designed to withstand a maximum continuous operating voltage (MCOV) of not 

less than 115% of nominal RMS voltage. 

 

D. Pulse life test.  TVSS shall be capable of protecting against and surviving 5000 ANSI/IEEE C62.41 

Category C3 transients without failure or degradation of UL 1449 suppression voltage ratings by 

more than 10%. 

 

E. The UL 1449 suppression voltage ratings (based on IEEE Category C3 Combination Wave) shall not 

exceed the following: 

 

 

VOLTAGE L-L L-G 

480 V 1500 V 2000  

 

F. TVSS shall be made of solid-state components and operate bidirectionally. 

 

G. SPD shall have a response time no greater than one nanosecond for any of the individual protection 

modes. 

 

H. Visible indication of proper TVSS connection and operation shall be provided.  Visual indication 

shall be by means of solid-state status indicator lights on the front of the TVSS. 



NICHOLSON LANDFILL AND GROUNDWATER TREATMENT FACILITY UPGRADES    9/6/2022 

KENT COUNTY MARYLAND 

 

 

VARIABLE FREQUENCY DRIVES                                                                                                262923-9 

 

I. Provide integral disconnect switch to disconnect all phases simultaneously. 

 

J. Provide dry contacts to monitor each phase and provide a summary alarm. 

 

K. TVSS shall be as manufactured by APT type TE/5HPS or approved equal. 

 

L. Coordinate operation operation and ratings of the VFD TVSS with the existing TVSS at the 

station.  The existing TVSS is as follows: Liebert model ACV277Y201R,  

 

VOLTAGE L-L L-N N-G 

480 V 1500 V 800 V 800  

 

 

2.8 FACTORY TESTING 

 

VFD shall be subjected to a rated motor load operational test prior to shipment.  Provide written 

certification of completed and approved factory test.   

 

2.9 SPARE PARTS 

 

Provide six spare fuses of each type and ampere rating installed for both the VFD. 

 

2.10 SOFTWARE 

 

Provide all configuration software and cables for connection of drive to a laptop computer for setting 

the drive parameters.  The software shall operate on a Windows XP operating system.  A 

manufacturer’s representative shall configure all drive parameters to operate as specified.  Software 

shall be licensed to Anne Arundel County.  The permanent software license and cabling shall then be 

provided to the County after project completion. 

 

 

PART 3 EXECUTION 

 

3.1  INSTALLATION 

 

A. Secure drives rigidly to floors or mounting pads with anchor bolts or concrete anchors. 

 

B. Drives shall be installed as shown on the Contract Drawings.  Mount drives with the recommended 

clearances per the manufacturer. 

 

C. Control signal circuits shall not run parallel to motor cables, or unfiltered supply cables with a 

spacing less than 1 foot.  Cable tray metal dividers or separate conduit shall be used.  

 

3.2 PRELIMINARY INSPECTION/TEST 

 

A. Infrared testing shall be performed prior to any actual testing described herein.   

 

B. Test the operation of each interlock to verify that each interlock performs its function. 
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C. The variable speed drive system shall be tested to check correct operation of each drive in the 

Local VFD mode, Local bypass mode, and Remote VFD mode and Remote bypass mode. 

 

D. Test the operation of the VFD and pump motor combination.  Each pump shall be tested at 

minimum speed, maximum speed, and two equally spaced points between the minimum and 

maximum operating speeds. 

 

E. Test the total demand distortion and odd harmonic distortion of the system at the point of common 

coupling, in accordance with the requirements of IEEE 519, 1992, and at the VFD enclosure power 

input terminals.  The Contractor shall provide all equipment required to test the system.  A 

certified test report shall be submitted by the Contractor for review and approval by the County. 

 

3.3 FINAL INSPECTION/TEST 

 

A certified factory start-up shall be provided for each VFD provided. 

 

 

END OF SECTION 262923 
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SECTION 264313 - TRANSIENT VOLTAGE SURGE SUPRESSION 

 

 

PART 1   GENERAL  

 

1.1 SUMMARY 

 

This Section describes the materials and installation requirements for transient voltage surge 

suppressors (TVSS) for the protection of AC electrical circuits from the effects of lightning induced 

currents, substations switching transients and internally generated transients resulting from inductive 

and capacitive load switching. This section is applicable for transient voltage surge suppressors for 

protection of electrical equipment and electronic systems at 600 volts and below, and communication 

equipment from the effects of line and electromagnetic induced transient voltage surges and coupled 

lightning discharged transients. 

 

1.2 QUALITY ASSURANCE 

 

A. Materials and installation shall be in accordance with the latest revision of the following codes, 

standards, and specifications, except where more stringent requirements have been specified 

herein: 

1. National Electric Manufacturers Association (NEMA) LS-1, Specification Format for Low 

Voltage AC Surge Protective Devices (1000 volts or less). 

2. Underwriters Laboratories, Inc. (UL) 1449 – Standard for Safety for Transient Voltage Surge 

Suppressors. 

3. National Electrical Code (NEC) 

4. The Institute of Electrical and Electronic Engineers (IEEE) ANSI/IEEE C62.41, 

Recommended Practice for Surge Voltages in Low Voltage AC Power Circuits. 

5. The Institute of Electrical and Electronic Engineers (IEEE) ANSI/IEEE c62.1, standard for 

surge Arrestors for AC power circuits. 

6. The Institute of Electrical and Electronic Engineers (IEEE) ANSI/IEEE c62.33, standard for 

Test Specifications for Varistor Surge Protection Devices. 

 

B. This specification requires that all grounding and grounding circuitry be equal to, or exceed the 

requirements of NEC Article 250.  In the event of a conflict or discrepancy between these 

Specifications, the Contract Documents, and NEC Article 250, the more stringent requirement 

shall apply. 

 

C. Provide materials and equipment that are products of manufacturers regularly engaged in the 

production of such products, which are of equal material, design, and workmanship.  Products 

shall have been in satisfactory commercial or industrial use for 2 years prior to bid opening.  The 

2-year period shall include applications of equipment and materials under similar circumstances 

and of similar size.  The product shall have been on sale on the commercial market through 

advertisements, manufacturers' catalogs, or brochures during the 2-year period.  Where two or 

more items of the same class of equipment are required, these items shall be products of a single 

manufacturer; however, the component parts of the item need not be the products of the same 

manufacturer unless stated in the technical section. 
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D. Uniformity.  Unless otherwise specified, equipment of same type of classification shall be a 

product of same manufacturer.  All equipment shall be new and of the latest design of 

manufacturer providing equipment or material. 

 

1.3 SUBMITTALS 

 

A. Submittals shall include the manufacturer's name, trade name, place of manufacture, catalog model 

or number, nameplate data, size, layout dimensions, capacity, project specification, and technical 

paragraph reference. 

 

B. Prior to obtaining any material in connection with this section, catalog data and detailed wiring 

connection diagrams for each type of equipment shall be submitted.  Submittals for each 

manufactured item shall be current manufacturer's descriptive literature of cataloged products, 

equipment drawings, diagrams, performance and characteristic curves, and catalog data sheets.  

Submittal shall include ratings, circuit diagrams, and dimensional data, as a minimum.  

Handwritten and typed modifications and other notations not part of the manufacturer's preprinted 

data will result in the rejection of the submittal.  Should manufacturer's data require supplemental 

information for clarification, the supplemental information shall be submitted as specified for 

certificates of compliance. 

 

C. Submittals shall contain a material list with manufacturer data describing the material and showing 

its compliance with the specifications, associated standards, and test requirements. 

 

D. UL Standard 1449 Listing, Standard for Safety, Transient Voltage Surge Supressors, 

documentation. 

 

E. UL Standard 1283 Listing, Electromagnetic Interference Filters, documentation. 

 

F. IEEE C62.41-1991 Category C3 (20kV-1.2/50, 10kA-8/20useec waveform) let through voltage 

test results. 

 

G. Spectrum analysis of TVSS based on MIL-STD-220A test procedures between 50kHz and 200kHz 

verifying noise attenuation exceeds 50dB at 100kHz. 

 

H. Independent third party test results verifying single impulse current rating capabilities. 

 

I. Conductor size, rating, and type for connection of surge protection. 

 

J. Submit manufacturer’s installation instructions and testing requirements for each type of surge 

suppressor utilized. 

 

K. Submit Operations and Maintenance Manual for each type of unit. 

 

1.4 CLOSEOUT SUBMITTALS 

 

Provide project record documents which record actual locations of components and circuits. 
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PART 2   PRODUCT 

 

2.1  GENERAL   

 

A. Surge protective devices (SPD) furnished for use on this project are to incorporate protective 

elements in all applicable modes.  Hardwired and direct plug-in type units are to incorporate line to 

neutral (L-N), line to ground (L-G), and neutral to ground (N-G) protective elements, unless 

otherwise noted.  TVSS shall be UL Listed. 

 

B. SPD shall be housed in an enclosure that is compatible with the system being protected. 

 

C. Voltage class and type of unit shall be compatible with system voltage being protected. 

 

 

2.2 480 VAC SYSTEM SURGE PROTECTIVE DEVICE 

 

A. Minimum surge current capacity shall be 240 kA per phase at service entrance and panelboard 

applications. 

 

B. SPD shall be designed withstand a maximum continuous operating voltage (MCOV) of not less than 

115% of nominal RMS voltage. 

 

C. Pulse life test:  Capable of protecting against and surviving 5000 ANSI/IEEE C62.41 Category C3 

transients without failure or degradation of UL 1449 suppression voltage ratings by more than 10%. 

 

D. The UL 1489 suppression voltage ratings (based on IEEE Category C3 Combination Wave): 

 

  Voltage  L-G  L-N  N-G 

   480 V  900V  900V  900V   

 

E. SPD shall be made of solid-state components and operate bidirectionally. 

 

F. SPD shall have a response time no greater than one nanosecond for any of the individual protection 

modes. 

 

G. Visual indication of proper SPD connection and operation shall be provided. Visual indication shall 

be by means of solid state status indicator lights on the front of the SPD. 

 

H. SPD shall have an integral disconnect switch to disconnect all phases simultaneously. 

 

I. Surge counter to monitor the occurrence of transients entering the facility through the suppressor. 

 

J. Dry contacts to monitor each phase and provide a summary alarm. 

 

K. Approved Manufacturer: 

 

1. Advanced Protection Technologies Inc., TE/XGA Series 

2. Equal 
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2.3  120/208 VAC System Surge Protective Device and 120/240 Surge Protective Device 

 

A. Minimum surge current capacity shall be 80kA per phase. 

 

B. SPD shall be designed to withstand a maximum continuous operating voltage (MCOV) of not less 

than 115% of nominal RMS voltage. 

 

C. Pulse life test: Capable of protecting against and surviving 2000 ANSI/IEEE C62.41 Category C3 

transients without failure or degradation of UL 1449 suppression voltage ratings by more than 

10%. 

 

D. The UL 1449 suppression voltage ratings (based on IEEE Category C3 Combination Wave): 

 

  Voltage       L-G   L-N       N-G 

  480 V      900V  900V      900V   

 

E. SPD shall be made of solid-state and operate bidirectionally. 

 

F. SPD shall have a response time no greater than one nanosecond for any of the individual protection 

modes. 

 

G. Visible indication of proper SPD connection and operation shall be provided. Visual indication shall 

be by means of solid state status indicator lights on the front of the SPD. 

 

H. SPD shall have an integral disconnect switch to disconnect all phases simultaneously. 

 

I. Dry contacts to monitor each phase and provide a summary alarm. 

 

J. Approved Manufacturer: 

1. Advanced Protection Technologies Inc., TE/HPS Series 

2. Equal 

 

2.4    PANELBOARD SUPPRESSORS 

  

A. Panelboard surge suppression devices shall be modular design with field-replaceable modules and 

the following features and accessories: 

 

1. Fuses, rated at 200-kA interrupting capacity. 

2. Fabrication using bolted compression lugs for internal wiring.   

3. Integral disconnect switch.   

4. Redundant suppression circuits.  

5. Redundant replaceable modules.   

6. Arrangement with copper busbars and for bolted connections to phase bus, and ground bus.   

7. Arrangement with wire connections to phase buses, neutral bus, and ground bus.   

8. Red and green LED indicator lights for power and protection status.   

9. Audible alarm, with silencing switch, to indicate when protection has failed.   

10. One set of dry contacts rated at 5-a and 250-V ac, for remote monitoring of protection status.   
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11. Coordinate with building power monitoring and control system.     

12. Surge event operations counter.   

13. Peak Single-Impulse Surge Current Ratings: [160] [120] [80] kA per phase.   

14. Protection modes and UL 1449 clamping voltage for grounded wye circuits on 3-phase, 4-wire 

circuits, shall be as follows: 

a. Line to Neutral: 

i. 800 V for 480Y/277VAC 

ii. 400 V for 208Y/120VAC 

 

b. Line to Ground: 

i. 800 V for 480Y/277VAC 

ii. 400 V for 208Y/120VAC 

 

c. Neutral to Ground: 

i. 800 V for 480Y/277VAC 

ii. 400 V for 480Y/277VAC 

 

15. Protection modes and UL 1449 clamping voltage for 240/120 VAC, single-phase, single-

phase, 3-wire circuits, shall be as follows: 

a. Line to Neutral: 400V 

b. Line to Ground: 400V 

c. Neutral to Ground: 400V 

 

16. Protection modes and UL 1449 clamping voltage for 240/120 VAC, 3-phase, 4-wire circuits, 

with high leg shall be as follows: 

a. Line to Neutral: 400V, 800V from high leg 

b. Line to Ground: 400V 

c. Neutral to Ground: 400V 

 

17. Protection modes and UL 1449 clamping voltage for voltages of 240, 480, or 600; 3-phase, 3-

wire, delta circuits shall be as follows: 

a. Line to Line: 

i. 2000 V for 480 VAC 

ii. 1000 V for 240 VAC 

b. Line to Ground: 

i. 1500 V for 480VAC 

ii. 800 V for 240 VAC 

 

2.5 PLUG-IN SURGE SUPRESSORS 

 

A. Non-modular, plug-in suppressors shall have at least four 15-ampere, 120 VAC, NEMA WD 6, 

with configuration for 15-15R receptacles, suitable to plug into a NEMA WD 6, Configuration 15-

15R receptacle.  Plug-in suppressors shall have the following features and accessories: 

1. LED indicator lights for power and protection status. 

2. LED indicator lights for reverse polarity and open outlet ground. 

3. Circuit breaker and thermal fusing.  When protection is lost, circuit shall open and cannot be 

reset. 

4. Circuit breaker and thermal fusing.  Unit shall continue to supply power if protection is lost. 

5. Cord connected with nominal 15-foot line cord. 
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6. Rocker-type on-off switch, illuminated when in on position. 

7. One RJ11/12C telephone line protector, suitable for modem connection.  Maximum clamping 

voltage 220-volt peak on pins Nos. 3 and 4. 

 

B. Peak Single-Impulse Surge Current Rating shall be 33kA per phase. 

 

C. Protection modes and UL 1449 clamping voltage shall be as follows: 

1. Line to Neutral : 475 V. 

2. Line to Ground: 475 V. 

3. Neutral to Ground: 475 V. 

 

2.6 CONTROL AND DATA TERMINALS 

 

Protection for copper control, data, antenna, and telephone conductors entering the building form the 

outside shall be as recommended by manufacturer for the type of line being protected and selected 

by Engineer based on application. 

 

 

PART 3   EXECUTION 

 

3.1 INSTALLATION OF SURGE PROTECTIVE DEVICES 

 

A. Install surge protective devices as indicated on the drawings, as specified, and according to 

manufacturer’s recommendations. 

 

B. Locate suppressor on load side of main disconnect device, as close as possible to the phase 

conductors and ground/neutral bar. 

 

C. Hardwired suppressors shall be close-nippled to the device being protected.  The mounting 

position of the suppressor shall permit a straight and short lead length connection between the 

suppressor and the point of connection. 

 

D. Securely mount surge suppressor to wall, or panel with stainless steel hardware. 

 

E. Conductors for connection of surge suppression shall be as recommended by the manufacturer for 

this application, and shall be wrapped together the full length of the conductor. 

 

F. Neutral and ground shall not be bonded together at panelboard locations. 

 

G. Minimum conductor size for hardwire connection of SPD to phase, neutral, and grounding 

connection points shall be as follows: 

1. For 480 VAC system applications where surge capacity is 160 kA/phase or greater, #1 AWG 

shall be used. 

2. For 240 VAC (or 208 VAC) system applications where the surge capacity is below 160 kA, #6 

AWG shall be used. 

 

H. Exposed ground conductors shall be installed in conduit. 
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I. Install devices at service entrance suppressors on load of the service entrance disconnecting, with 

ground lead bonded to service entrance grounded conductor bus. 

 

 

J. Provide multi-pole circuit breakers as a dedicated disconnect for the suppressor, unless otherwise 

indicated. 

 

3.2 FIELD QUALITY CONTROL 

 

A. Testing:  Perform the following field quality-control testing: 

1. After installing surge protective devices, but before electrical circuitry has been energized, test 

for compliance with requirements. 

2. Complete startup checks according to manufacturer’s written instructions. 

3. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, 

Section 7.19.  Certify compliance with test parameters. 

 

B. Repair or replace malfunctioning units.  Retest after repairs or replacements are made. 

 

C. Manufacturer’s Field Service:  Engage a factory-authorized service representative to inspect field-

assembled components and equipment installation, including conduit and electrical connections. 

Verify that electrical wiring installation complies with manufacturer’s installation requirements. 

 

3.3 DEMONSTRATION 

 

A. Engage a factory-authorized service representative to train Owner’s maintenance personnel to 

adjust, operate, and maintain surge protective devices.  Training shall consist of one 8-hour day on 

site for each type of surge suppressor. 

 

1. Train Owner’s maintenance personnel on procedures and schedules for maintaining 

suppressors. 

2. Review data in maintenance manuals. 

3. Schedule training with Owner, through Engineer, with at least seven days advance notice in 

writing. 

 

 

END OF SECTION 264313 
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SECTION 265050 - LIGHTING  

 

  

PART 1   GENERAL 

 

1.1 SUMMARY 

 

This Section includes fixtures, lamps, and accessories required for a complete installation as shown 

and specified. 

 

1.2 QUALITY ASSURANCE 

 

A. Material and installation shall be in accordance with the latest revision of the following codes, 

standards, and specifications, except where more stringent requirements have been specified 

herein: 

 

1. National Electrical Code (NEC) 

2. National Electrical Manufacturers Association (NEMA) 

3. Underwriters Laboratories (UL) 

4. American National Standard Institute (ANSI) 

 

B. Qualifications of manufacturer.  Provide materials and equipment that are the products of 

manufacturers regularly engaged in the production of such products which are of equal material, 

design, and workmanship.  Products shall have been in satisfactory commercial or industrial use 

for two (2) years prior to bid opening.  The 2-year period shall include applications of equipment 

and materials under similar circumstances and of similar size.  The product shall have been on sale 

on the commercial market through advertisements, manufacturer’s catalogs, or brochures during 

the 2-year period.  Where two or more items of the same class of equipment are required, these 

items shall be products of a single manufacturer.   

 

C. Uniformity: Unless otherwise specified, equipment or material of the same type of classification, 

used for the same purpose shall be the product of the same manufacturer.  All material shall be 

new and of the current design of the manufacturer providing equipment or material.   

 

1.3 SUBMITTALS 

 

A. Submittals shall conform to the requirements given in Section 26 00 00 Electrical General.  In 

addition, submittals shall include the manufacturer’s name, trade name, place of manufacturer, 

catalog model or number, nameplate data, size, layout dimensions, capacity, project specification, 

and technical paragraph reference.  

 

B. Prior to obtaining any material in connection with this Section, detailed shop drawings on all 

material shall be submitted.   

 

C. Submittals shall contain a material list with manufacturer’s name and data describing the material 

and showing its compliance with specifications, associated standards and test requirements.     

 

D. Prior to obtaining any material in connection with this section, catalog data and detailed wiring 

connection diagrams shall be submitted.  Submittals for each manufactured item shall be current 

manufacturer’s descriptive literature of cataloged products, equipment drawings, diagrams, 
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performance and characteristic curves, and catalog data sheets.  Submittal shall include ratings, 

circuit diagrams, and dimensional data, as a minimum.  Should manufacturer’s data require 

supplemental information for clarification, the supplemental information shall be submitted.   

 

E. Shop drawings shall present complete and accurate information relative to all working dimensions, 

equipment weights, assembly and section views, and all necessary details pertaining to 

coordinating the work of the Contract, lists of materials and finishes, parts list and the descriptions 

thereof.   

 

F. Photometric data for fixtures shall be submitted upon Engineer's request.   

 

G. Samples of any material shall be submitted upon Engineer’s request. 

 

1.4 CLOSEOUT SUBMITTALS 

 

Provide project record documents which record actual circuit directories, as well as actual locations of 

components and circuits. 

 

 

PART 2   PRODUCT  

 

2.1 GENERAL 

 

A. Unless otherwise shown or specified, all conductors shall be stranded copper.  

 

B. Lighting fixtures shall be provided with required hangers, mounting brackets, and hardware for 

installation in the location shown on the Contract Drawings.  

 

C. Provide low-temperature ballasts with minimum starting temperature of 0F for all fixtures to be 

mounted outdoors.  Energy-Saving Magnetic Ballasts: Full-light-output type, compatible with 

energy-saving lamps specified.  

 

D. Light fixtures shall be furnished as shown.  

 

E. Reflectors, reflector cones and visible trim of all lighting fixtures shall not be installed until 

completion of plastering, ceiling tile work, painting and general cleanup.  They shall be carefully 

handled to avoid scratching or fingerprinting and shall be, at time of acceptance by Owner, 

completely clean. 

 

F. Adjustable fixtures shall be capable of being locked in position.  

 

G. Unpainted fixture parts shall be either anodized aluminum, non-corrosive grade stainless steel or 

an acceptable equivalent of non-corrosive material.  

 

H. Lamps shall be provided for all fixtures specified.  The Contractor shall be responsible for all 

lamps broken or removed up to the date of acceptance of work. 

 

2.2 FIXTURES 

 

A. Building Wall Mounted Wall-Packette (Type W1) 
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1. General: Low wattage luminaire for lighting access doors, and low mounting height perimeter 

areas.     

2. Light source: High Pressure sodium 35W lamp, 50W lamp, 70W lamp, 100W lamp, 

175W lamp, or 200W lamp 

3. Voltage: 120VAC, 208VAC, 240VAC, 277VAC, 347VAC, or 480VAC, 60Hz, single phase 

4. Housing: Rugged, weather and corrosion resistant, die-cast aluminum with corrosion resistant 

external hardware. 

5. Finish: Baked –on polyester powder paint coating. 

6. Optical System: Specular anodized aluminum reflector, and prismatic thermal shock resistant 

glass refractor.   

7. Ballast: Integral HID ballast. 

8. Listings: UL listed for use in wet locations. 

9. Mounting: Wall mounted 

10. Manufacturer: Holophane WP - Wallpackette, or equal.  

 

B. Building Wall Mounted Wall-Pack (Type W2) 

 

1. General: For general exterior perimeter illumination for building facades, office complexes, 

parks, residential areas, campuses, walkways, outdoor storage areas, warehouses, factories, 

loading docks, and similar locations.  

2. Light source: High Pressure Sodium 150W lamp, 250W lamp, or 400W lamp 

3. Voltage: 120VAC, 208VAC, 240VAC, 277VAC, 347VAC, or 480VAC, 60Hz, single phase 

4. Housing: Rugged, weather and corrosion resistant, die-cast aluminum.  

5. Finish: Dark bronze polyester powder, electrostatically-applied and oven cured. 

6. Optical System: Specular anodized aluminum reflector and prismatic, borosilicate glass.  

Lens shall be sealed and gasketed to inhibit entrance of outside contaminants. 

7.  Listings: UL listed for 25oC ambient and suitable for use in wet locations. 

8. Mounting: Wall mounted, 8’ to 25’ above optical plane. 

9. Manufacturer: Hollophane Wallpack, or equal.  

 

C. Building Wall Mounted Wall-Pack (Type W3) 

 

1. General: For general exterior area illumination in outdoor storage areas, warehouse and 

factory perimeters, loading docks, and similar locations.  

2. Light source: High Pressure Sodium 150W lamp, 250W lamp, or 400W lamp 

3. Voltage: 120VAC, 208VAC, 240VAC, 277VAC, 347VAC, or 480VAC, 60Hz, single phase 

4. Housing: Rugged, weather and corrosion resistant, die-cast aluminum.  

5. Finish: Dark bronze polyester powder, electrostatically-applied and oven cured. 

6.  Optical System: Specular anodized aluminum reflector and prismatic, borosilicate glass.  

Lens shall be sealed and gasketed to inhibit entrance of outside contaminants. 

7. Ballast: copper-wound ballast, high reactance or high-power factor with constant wattage 

autotransformer as appropriate for the application. 

8.  Listings: UL listed for 25oC ambient and suitable for use in wet locations. 

9. Mounting: Wall mounted, 8’ to 25’ above optical plane. 

10. Fixture Options: Fixtures shall be provided with a quartz restrike system where indicated on 

the fixture schedule. 

11. Manufacturer: Lithonia TWH, Holophane Wallpack, or equal.  

 

D. Small Floodlight (Type F1 
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1. General: For general exterior area illumination of recreation areas, parking lots, building 

facades, or similar applications.   

2. Light Source:    High Pressure Sodium 70W – 400W lamp 

3. Voltage: 120VAC, 208VAC, 240VAC, 277VAC, 347VAC, or 480VAC, 60Hz, single phase 

4. Housing: Compact, soft corner, die-cast aluminum housing and front cover.  Front bezel fully 

sealed with one-piece, bonded silicone gasket. 

5. Finish: Dark bronze polyester powder paint, or other color as approved by the Engineer or 

Owner. 

6. Optical System:  Anodized aluminum reflector in a sealed optical chamber with 

thermal and shock-resistant, clear tempered glass lens. 

7. Ballast: copper-wound ballast, high reactance or high-power factor with constant wattage 

autotransformer as appropriate for the application. 

8. Listings: UL listed for 25oC ambient and suitable for use in wet locations. 

9. Mounting: Corrosion-resistant, heavy-duty painted steel mounting yoke. 

10. Manufacturer: Lithonia Lighting TFL Contour, or equal.  

 

E. Floodlight (Type F2) 

 

1. General: For interior or exterior area illumination requiring general purpose floodlighting.   

2. Light Source:    High Pressure Sodium 250W lamp, 400W lamp, or 600W lamp 

3. Voltage: 120VAC, 208VAC, 240VAC, 277VAC, or 480VAC, 60Hz, single phase 

4. Housing: Die-cast aluminum housing and front cover.  Front bezel full sealed with one-piece, 

bonded silicone gasket. 

5. Finish: Dark bronze polyester powder paint, or other color as approved by the Engineer or 

Owner. 

6. Optical System:  Single piece parabolic anodized aluminum reflector in a sealed 

optical chamber with impact resistant tempered glass lens. 

7. Ballast: Copper-wound ballast, high power factor with constant wattage autotransformer. 

8. Listings: UL listed (UL 1598) for use in wet locations. 

9. Mounting: Corrosion-resistant, heavy-duty painted steel mounting yoke for either 

trunnion or slipfitter mounting. 

10.  Manufacturer: Hubbell MH, or equal.  

 

F. Area Lighting (Type A1) 

 

1. General: Pole mounted light fixture for general exterior area illumination in parking areas, 

equipment areas, or similar locations. 

2. Light Source: High Pressure Sodium 70W lamp, 100W lamp, or 150W lamp 

3. Voltage: 120VAC, 208VAC, 240VAC, 277VAC, 347VAC, or 480VAC, 60Hz, single phase 

4. Housing: Rugged, heavy gauge (.12” thick), aluminum housing.  Square shape, seam-welded 

and internally sealed watertight.  Anodized, extruded aluminum door frame sealed to housing 

by silicone closed-cell gasket and secured with quarter turn screws. 

5. Finish:  Dark bronze polyester powder, electrostatically-applied and oven cured. 

6. Optical System: Rotatable and interchangeable, anodized reflectors.  0.125” thick, impack-

resistant, tempered glass lens. 

7. Ballast: High reactance, high power factor, copper wound ballast. 

8. Listings: UL Listed for use in wet locations. 

9. Mounting:  Pole mounted. Provide all pole fitters, hardware, brackets, for mounting 

light fixture on the light pole. 

10. Mounting: Wall mounted.  Provide all slip fitters, hardware, brackets, for mounting 

light fixture on the wall. 
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11. Manufacturer: Lithonia KSE1, or equal. 

 

G. Pole mounted area light (Type A2) 

 

1.  General: for general exterior area illumination, pole mounted. 

2. Light Source: High Pressure Sodium 100W lamp 

3. Voltage: 480 VAC, 60Hz, single phase 

4. Housing: Cast aluminum construction with epoxy powder coat finish.  Heat and impact 

resistant prismatic glass globe with die cast guard. 

5. Listings: UL Listed 1572 Wet Locations, 40oC, CSA certified. 

6. Mounting: Pole mounted.  Provide all pole fitters, hardware, brackets, for mounting 

light fixture on the light pole. 

7. Manufacturer:  Holophane Somerset SMST-100HP Series or equal. 

 

H. High Pressure Sodium (Types P1, P2, W4, W5) 

 

1. General: For interior or exterior area illumination in installations where moisture, dirt, dust, 

vibration, corrosion, and rough usage are problems.  Also for applications requiring light 

fixtures suitable for Class I Division 2  Hazardous (Classified) Locations. 

2. Light Source:    High Pressure Sodium 50W – 250W lamp 

3. Voltage: 120VAC, or 480VAC, 60Hz, single phase 

4. Temperature: -40oC to 40oC ambient temperature. 

5. Housing: Cast aluminum housing.  Hinged ballast housing for ease of installation and 

maintenance.  Gasketing seals between the mounting module, housing, and optical assembly. 

6. Finish: Epoxy powder coat (housing, and high reflectance white (reflector).  

7. Optical System:  Krydon fiberglass-reinforced polyester reflector, with heat and 

mpact resistant internally fluted glass globe. 

8. Ballast: Copper-wound ballast, high power factor with constant wattage autotransformer. 

9. Listings: UL listed for use in wet locations.  UL listed for use in Class I, Division 2 

Hazardous (Classified) Locations where designated on the contract drawings. 

10. Mounting: Pendant mount, flexible pendant mount, ceiling mount, wall bracket mount, 

or stanchion mount.  Mounting shall be as designated on the contract drawings. 

11. Fixture Options: Quartz restrike system to enable a hot high pressure sodium lamp to 

immediately restrike after a momentary loss of arc due to voltage fluctuation or power outage.  

Fixtures shall be provided with a quartz restrike system where indicated on the fixture 

schedule. 

12. Manufacturer: Hubbell MH, or equal.  

 

I. Fluorescent Fixture (Type R1)  

 

1. General: For low to medium mounting heights where dust, dirt, humidity, moisture, cold 

ambient spaces, or corrosive elements are present.  Application shall be for areas similar to 

wastewater treatment plants and pumping stations, water treatment plants, refrigerated areas, 

food processing, and similar non-hazardous environments. 

2. Light source: 1 or 2 high output fluorescent, high output lamps, 4’ or 8’ lengths. 

3. Voltage: 120VAC, or 277VAC, 60Hz, single phase 

4. Housing: Impact resistant, UV stabilized, fiberglass reinforced polyester with cold-rolled steel 

enclosed wireway, and gasket seal between housing and diffuser.  Captive, corrosion-resistant 

cam-action latches to seal the diffuser. 

5. Finish: Baked white enamel, or other color as approved by the Engineer or Owner 
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6. Optical System:  High impact, acrylic diffuser with a stippled interior surface 

designed to spread lamp image. 

7. Lamps: Lamps shall be four or eight foot T8 type.  Initial lumen output shall be 3150 lumens 

and each lamp shall have a minimum life of 9000 hours.    

8. Listings: UL listed and suitable for use in damp or wet locations. 

9. Mounting: Surface (ceiling or wall) mounted, or suspended mounting 

10. Manufacturer: Lithonia type DM (damp locations), DMW (wet locations) or equal. 

 

J. Emergency Lighting Unit/Exit Sign combination unit (Type E1) 

 

1. General: Emergency lighting unit and exit sign combination unit for use in industrial and wet 

environments. 

2. Light Source: Green direct view LEDs for the exit sign illumination, and two halogen 

sealed beam lamps for the emergency lighting.  

3. Voltage: 120/277 VAC dual voltage 

4. Housing: Fiberglass reinforced polyester enclosure with a clear polycarbonate lens cover.  

Lens shall provide a watertight fit and be impact resistant.  Housing shall be rated for use in 

NEMA 3, NEMA 3R, NEMA 4, NEMA 4x, NEMA 12, and NEMA 13 areas 

5. Batteries: maintenance free sealed nickel cadmium to provide 90 minutes of operation, 10 

years expected operating life.  

6. Charger: Unit shall utilize a constant current charging system.  The charging system shall 

maintain the battery at full capacity. 

7. Listings:UL listed for use in wet locations. 

8. Manufacturer: Holophane LNM – DeLeon, or equal 

 

K. Exit Light (Type E2) 

 

1. General: Exit sign with superior illumination and low energy consumption. 

2. Light Source: Low energy consumption LED lamps.  Lamp assembly shall be double fa 

3. Voltage: 120/277 VAC dual voltage 

4. Construction: Precision-molded, die-cast aluminum. 

5. Listings: UL listed for damp locations.  Meets the requirements of UL 924 and NFPA 101. 

6. Mounting: top, end, or back 

7. Manufacturer: Lithonia LE or equal 

  

L. Red Beacon Hazard Light (Type B1) 

 

1. General:  Medium intensity flashing red obstruction double beacon light suitable for marking 

obstructions, such as water towers, telecommunication towers, chimneys, and buildings. 

2. Light Source: LED Array 

3. Voltage: 120VAC single phase, 240VAC single phase, or 208VAC 3 phase.  Provide the 

branch circuit required. 

4. Light Emission: 20,000 candelas twilight / 2,000 candelas nighttime 

5. MTBF:  100,000 

6. Regulation Compliancy: I.C.A.O. type B/FAA type 

 

M. LED Surface Luminaire (Type A3) 

 

1. General: Area lighting for parking garages, convenience stores, hotels , walkways, and under 

canopy areas.  

2. Light Source: High-efficacy LEDs 
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3. Voltage:  120VAC single phase, 240VAC single phase, 208VAC 3 phase, 277VAC  3 phase, 

or 480VAC 3 phase.  Provide the branch circuit required. 

4. Light Emission:  1 lamp, Type III distribution,  >8000 Lumens 

5. Input Wattage: 108W 

6. Construction:  Single-piece die-cast aluminum housing with contoured edges and 

minimum 0.10” wall thickness.  Impact-resistant, fully gasketed,  tempered glass lens.  IP65 

rated. 

7.  Regulation Compliancy: CSA certified. 

 

N. Jelly Jar LED (Type J1) 

 

1. General: For general illumination over doorways, scaffolding, construction sites (for 

replacement of incandescent and CFL luminaires).  

2. Light Source: LED 

3. Output:  1900 lumens  

4. Efficacy:  95 lumens/watt 

5. Equivalency: 150W incandescent 

6. CCT (correlated color temperature): 3000K, 4000K, 5000K selectable 

7. CRI (color rendering index):  ≥ 80 

8. L70 lifetime: ≥ 54,000 hours 

9. Housing:   Die Cast Aluminum 

10. Lens:   Plastic 

11. Operating Temperature: -22o F to 113o F 

12. Voltage:   120-277 VAC  

13. Power Consumption: 20W 

14. Environment:  Wet, outdoor, IP65 

15. Warranty:   5 years 

16. Manufacturer:  MaxLite JJX20UCS or equal 

 

 

 

2.3 SUPPORT SYSTEMS 

 

A. Support systems shall be provided with clamping nuts, square washers, splice plates, and hardware 

to assemble the system. 

 

B. Hangers.  Lighting fixtures shall be provided with required hangers and mounting brackets for 

installation in the locations shown on the Contract Drawings.  Mounting brackets and supports 

shall be heavy duty channel constructed or strip steel with a hot dipped finish per ASTM A-123.  

Support system shall be designed to carry the required lighting fixture load with a safety factor of 

10.  Provide extra steel for supports to achieve this safety factor.  Hangers and accessories shall be 

as manufactured by: Grinnell – Powerstrut, Globe Strut – Metal Framing Systems, or equal. 

 

C. Poles 

 

1. Poles shall be compatible for outdoor use.  Factory templates shall be provided with units to 

assure proper anchoring bolts setting.  Provide screws, nuts, and bolts; screws nuts and bolts 

shall be made of ANSI 300 series stainless steel.  

2. Shape: The pole shall bear a square, non-tapered shaft. 

 Mounting height: 20’ 

 Width:  5 inches 
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 Shaft thickness: 0.188 inches 

3. Mounting: The pole’s anchor base shall be cast from 356 aluminum alloy (ASTM b-108), with 

the anchor bolt holes recessed and covered by aluminum caps.  The anchor bolts shall have 12” 

galvanized tops per ASTM A-153, and shall be made of ¾” or 1” diameter steel rod with 

minimum yield strength of 50,000 psi. 

 

4. Finishes: Weatherproof, dark bronze polyester powder finish, with high strength plastic cap on 

top. 

 

5. Wire access: Each pole shall have a rectangular reinforced handhole having nominal 

dimensions of 2 1/8” x 5 1/8” on the shaft.  A rain-tied handhole cover plate shall be provided. 

 

6. Option: 10’ poles shall be provided where specified. 

 

7. Poles shall be as manufactured by Lithonia T20 SSA, or equal. 

 

 

PART 3   EXECUTION  

 

3.1 INSTALLATION 

 

A. Mounting height for fixtures shall be as shown on the Contract Drawings.  Where no mounting 

height is shown, fixtures shall be mounted so as to give the minimum of shading from pipes, 

beams and other obstructions, but in no case less than approximately 10'-0" above the finished 

floor unless a lower ceiling height is specified. Where pendent type fixtures are required, they shall 

be suspended by means of 3/4-inch, galvanized conduit stems and ball hangers from outlet boxes 

or as detailed on the drawings.  Check and verify field conditions to insure against mechanical or 

structural interference.  Provide nighttime adjustment of all adjustable lighting units and 

floodlighting, as required, to satisfaction of Engineer. 

  

B. The contractor shall be responsible for coordinating the final location of fixtures and fixture 

supports with other work, such as duct work, building steel, overhead cranes and hoists, and 

mechanical piping and equipment.   

 

 

END OF SECTION 265050 
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Earthwork activities for site grading and select fill. 

B. Related Requirements 

1. 026113.03 – EXCAVATION AND HANDLING OF IMPACTED MATERIAL.  

1.2 REFERENCES 

A. Definitions 

1. Cohesionless and Cohesive Materials: 

 

a. Cohesionless materials include materials classified in ASTM D2487 as GW, GP, 

SW, and SP. 

b. Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH. 

c. Materials classified as GM and SM will be identified as cohesionless only when 

the fines are non-plastic. 

d. Perform testing, required for classifying materials, in accordance with ASTM 

D4318, ASTM C136, ASTM D422, and ASTM D1140. 

 

2. Hard/Unyielding Materials: 

 

a. Hard/Unyielding materials comprise weathered rock, dense consolidated deposits, 

or conglomerate materials which are not included in the definition of "rock" with 

stones greater than 3-inch in any dimension or as defined by the pipe, valve, vapor 

retarder, capillary water barrier, and concrete sealant manufacturers, whichever is 

smaller. 

b. These materials usually require the use of heavy excavation equipment, ripper 

teeth, or jack hammers for removal. 

 

3. Initial Backfill Material: 

 

a. Select granular material or satisfactory materials free from rocks 3 inches or larger 

in any dimension or free from rocks of such size as recommended by the pipe, 

valve, vapor retarder, capillary water barrier, and concrete sealant manufacturers, 

whichever is smaller. 

b. When the pipe and valves area coated or wrapped for corrosion protection, free the 

initial backfill material of stones larger than 2 inches in any dimension or as 

recommended by the pipe and valve manufacturers, whichever is smaller. 

 

4. Rock: 
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a. Solid homogeneous interlocking crystalline material with firmly cemented, 

laminated, or foliated masses or conglomerate deposits, neither of which can be 

removed without systematic drilling and blasting, drilling and the use of expansion 

jacks or feather wedges, or the use of backhoe-mounted pneumatic hole punchers 

or rock breakers; also large boulders, buried masonry, or concrete other than 

pavement exceeding 1/2-cubic yard in volume. 

b. Removal of hard material will not be considered rock excavation because of 

intermittent drilling and blasting that is performed merely to increase production. 

 

5. Satisfactory Materials; 

 

a. Materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC, 

GP-GC, GM-GC, SW, SP, SM, SW-SM, SC, SW-SC, SP-SM, and SP-SC free of 

debris, roots, organic matter, wood, scrap material, vegetation, refuse, soft unsound 

particles, and frozen, deleterious, or objectionable materials. 

b. Satisfactory Materials for Grading: stone size no larger than 8 inches in any 

dimension. 

c. Satisfactory Materials for Pavements: stone size no larger than 3 inches in any 

dimension. 

 

6. Select Granular Material: 

 

a. General Requirements 1) Materials classified by ASTM D2487 as GW, GP, SW, 

or SP and not larger than 2 inches in any dimension and no greater than 10 percent 

by weight may be finer than No. 200 sieve when tested in accordance with ASTM 

D1140. 2) Liquid Limit: no greater than 35 percent when tested in accordance with 

ASTM D4313) Plasticity Index: no greater than 12 percent when tested in 

accordance with ASTM D4318. 

 

7. Topsoil: 

 

a. Material suitable for topsoil obtained from offsite areas is defined as natural, 

friable soil representative of productive, well-drained soils in the area, free of 

subsoil, stumps, rocks larger than 1 inch diameter, brush, weeds, toxic substances, 

and other material detrimental to plant growth. 

b. Amend topsoil to obtain properties specified in 329219 - SEEDING. 

 

8. Unsatisfactory Materials: 

 

a. Materials that do not comply with the requirements for satisfactory materials, man-

made fills, backfills from previous construction, and contaminated materials. 

b. Notify the Owner or their representative when encountering contaminated 

materials. 

 

9. Unstable Material: 

 

a. Unstable material is too wet to properly support the utility pipe, conduit, or 

appurtenant structure. 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES             9/7/2022 

KENT COUNTY MARYLAND 

EARTH MOVING 312000 - 3 

B. Reference Standards The publications listed below form a part of this specification to the extent 

referenced. The publications are referred to within the text by the basic designation only. 

1. ASTM International (ASTM) 

a. ASTM D422 Particle-Size Analysis of Soils 

b. ASTM D698 Laboratory Compaction Characteristics of Soil Using Standard Effort 

(12,400 ft-lbf/cu. ft. (600 kN-m/cu. m.)) 

c. ASTM D1556 Density and Unit Weight of Soil in Place by the Sand-Cone Method 

d. ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (56,000 ft-lbf/ft3 ) (2700 kN-m/m3 ) 

e. ASTM D2216 Laboratory Determination of Water (Moisture) Content of Soil and 

Rock by Mass 

f. ASTM D2487 Soils for Engineering Purposes (Unified Soil Classification System) 

g. ASTM D4318 Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

h. ASTM D6938 Standard Test Method for In-Place Density and Water Content of 

Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth) 

2. U.S. Environmental Protection Agency (EPA) 

a. EPA SW-846.3-3 Test Methods for Evaluating Solid Waste: Physical/Chemical 

Methods  

1.3 SUBMITTALS 

A. Engineer review is required for submittals designated as “Action Submittals”. Submittals not 

designated as "Action Submittals" are for Contractor Quality Control approval and are to be 

submitted to Engineer for information only. Submit the following in accordance with Section 

013300 – SUBMITTAL PROCEDURES: 

B. Action Submittals 

1. Shop Drawings 

a. Intermediate grading plan indicating proposed deviations from the design. 

b. Final grading plan indicating proposed deviations from the design. 

C. Informational Submittals 

1. Field Quality Control Submittals 

a. Within 24 hours of conclusion of physical tests, 3 copies of test results, including 

calibration curves and results of calibration tests. 

2. Special Procedure Submittals 

a. Rock or Construction Material Debris Excavation: notification of encountering 

rock or construction material debris in the project. 

b. Dewatering procedures. 

D. Closeout Submittals 

1. Record Documentation 

a. As-built surveys 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store materials in a manner to prevent contamination, segregation, freezing, and 

other damage.  
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1.5 FIELD CONDITIONS 

A. Existing Conditions: 

 

1. Classification of Excavation 

a. No consideration will be given to the nature of the materials, and each excavation 

will be designated as unclassified excavation. 

b. Hard materials and rock are not expected to be encountered. 

2. Groundwater 

a. Groundwater could impact work on the buried pipe and foundations. 

b. Submit procedures for accomplishing dewatering work. 

3. Impacted Materials 

a. Impacted material are not expected to be encountered. 

1.6 SURPLUS MATERIALS 

A. Surplus materials can be stockpiled as directed by Owner on their land and within facilities 

designated for this purpose. Provide estimates of anticipated surplus materials in advance of 

excavation activities. 

B. Surplus materials must meet the criteria outline in the REQUIREMENTS FOR OFFSITE 

SOILS Article unless otherwise approved by the Owner in writing. 

PART 2 - PRODUCTS 

2.1 REQUIREMENTS FOR OFFSITE SOILS 

A. Obtain borrow material from approved commercial sources. 

B. Prior to use of clean fill, provide certification by the material supplier of the origin of the fill 

material and results of analytical testing to qualify the material as clean fill in accordance with 

Virginia requirements. Provide this certification to and for retention by the Owner. 

C. In the absence of more stringent requirements, test offsite soils brought in for use as backfill for 

Total Petroleum Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) 

and full Toxicity Characteristic Leaching Procedure (TCLP) including metals, ignitability, 

corrosivity and reactivity. Do not use backfill containing more than 100 parts per million (ppm) 

of TPH, containing more than 10 ppm of the sum of BTEX, or that does not pass the TCPL test. 

D. Provide borrow site testing from a composite sample of material from the borrow site, with no 

less than 1 test from each borrow location. 

E. Provide documentation that source sampling and testing was performed in accordance with the 

most current version of the EPA RCRA Manual, SW-846. 

F. Do not blend or mix materials to become clean fill. 

G. Ensure clean fill does not contain free liquids based on visual inspection and does not create 

public nuisances or objectionable odors to users of the receiving property or adjacent properties. 
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H. Do not bring material onsite until tests have been approved by the Owner or their representative. 

I. Obtain from the property owners the right to procure material, pay royalties and other charges 

involved, and bear the expense of developing the sources, including rights-of-way for hauling. 

2.2 MATERIAL FOR RIP-RAP 

A. Provide bedding material, geotextile, and rock conforming to these requirements for 

construction indicated. 

B. Bedding Material: 

 

1. Provide bedding material consisting of sand, gravel, or crushed rock, well graded, with a 

maximum particle size of 2 inches. 

2. Compose material of tough, durable particles. 

3. Allow fines passing the No. 200 standard sieve with plasticity index less than 6. 

C. Geotextile: 

 

1. Manufacturers: 

a. Carthage Mills. 

b. CHEROKEE Manufacturing. 

c. Hanes Geo Components. 

d. One Clarion. 

e. Pro Fabric Supply TENCATE Mirafi. 

f. US Fabrics. 

g. Or approved equal. 

 

2. General: 

a. Non-biodegradable, UV-resistant, woven geotextile fabric. 

b. Calendar such that yarns will retain relative positions. 

 

3. Woven Geotextile For Erosion Control: Provide woven geotextile that meets AASHTO 

M 288 Class 2 and 3 (less than 15 percent fines) for permanent erosion control and 

subsurface drainage. Provide woven monofilament filtration geotextile made of 100 

percent polypropylene yarns. Provide woven geotextile with opening area of 4 to 6 

percent to provide excellent hydraulic properties and reduce clogging 

 

4. Woven Geotextile For Roads: Provide woven geotextile which meets AASHTO M 288 

Class 1. Provide road fabric that separates and stabilizes materials. Provide flexible, 

porous geotextile placed between different materials so that both materials can either 

function properly or have improved functionality. Geotextile road fabrics prevent rutting 

and erosion, allowing water to flow through gravel or a thin layer of sediment to the soil 

and dirt underneath. 

 

5. Nonwoven Geotextile: Provide nonwoven geotextile that meets AASHTO M 288 Class 3 

requirements for subsurface drainage, separation, and stabilization. Provide multipurpose 

fabrics with a felt-like appearance. The main functions for these products are filtration 

and separation. The most common nonwoven is a needle-punched product. Staple fibers 

or continuous filaments are bonded by mechanically entangling the fibers with barbed 
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needles. Their optimum open area and three-dimensionality provide effective erosion 

control and vegetation reinforcement, as well as resistance against high flow-induced 

shear forces. Provide material that has high interlock and reinforcement capacities with 

both soil and root systems and is designed for erosion control applications on steep slopes 

and vegetated waterways. 

D. Rock: 

 

1. Provide rock fragments sufficiently durable to ensure permanence in the structure and the 

environment in which it is to be used. 

2. Use rock fragments free from cracks, seams, and other defects that would increase the 

risk of deterioration from natural causes. 

3. Provide fragments sized so that no individual fragment exceeds a weight of 150 pounds 

and that no more than 10 percent of the mixture, by weight, consists of fragments 

weighing 2 pounds or less each. 

4. Provide rock with a specific gravity no less than 2.50. 

5. Do not use rock with more than trace quantities of dirt, sand, clay, and rock fines. 

2.3 CAPILLARY WATER BARRIER 

A. Provide capillary water barrier of clean, poorly graded crushed rock, crushed gravel, or 

uncrushed gravel placed beneath a building slab with or without a vapor barrier to cut off the 

capillary flow of pore water to the area immediately below. 

B. Conform to ASTM C33/C33M for fine aggregate grading with no more than 5 percent by 

weight (ASTM D1140) larger than 1 inch and no more than 10 percent by weight passing the 

No. 4 size sieve or coarse aggregate Size 57, 67, or 77. 

2.4 GRANULAR PIPE BEDDING 

A. Provide material for pipe bedding consisting of sand or gravel as classified in accordance with 

ASTM D2487 and in accordance with AWWA C600, Type 4. 

B. Gravel Pipe Bedding: AASHTO #57 stone. 

2.5 PIPE CASING 

A. Casing Pipe 

1. ASTM A139/A139M, Grade B, or ASTM A252, Grade 2, smooth wall pipe. 

2. Match casing size to the outside diameter and wall thickness as indicated on Drawings. 

3. Protective coating is not required on casing pipe. 

B. Carrier Pipe Supports: 

 

1. Provide stainless steel flat bar band type of thickness between 3/16-inch and 3/8-inch 

with flanges and support legs welded to the band. 

2. One piece or two-piece design having no less than 4 skids with each skid welded to a 

support leg extending beyond the band. 
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3. Provide skids that are angled inward toward the collar. 

4. Ensure the stainless-steel hardware extends between the flanges to secure the band 

around the carrier pipe. 

2.6 ACCESSORY PRODUCTS 

A. Buried Warning and Identification Tape: 

 

1. Provide polyethylene plastic and metallic core or metallic-faced, acid- and alkali-

resistant, polyethylene plastic warning tape manufactured specifically for warning and 

identification of buried utility lines. 

2. Provide tape on rolls, 3 inches minimum width, color coded as specified below for the 

intended utility with warning and identification imprinted in bold black letters 

continuously over the entire tape length. 

3. Warning and identification to read, "CAUTION, BURIED (intended service) LINE 

BELOW" or similar wording. 

4. Provide permanent color and printing, unaffected by moisture or soil in accordance with 

Table 31 20 00-01. 

5. Warning Tape for Metallic Piping 

a. Provide acid and alkali-resistant polyethylene plastic tape conforming to the width, 

color, and printing requirements specified above, with a minimum thickness of 

0.003 inch and a minimum strength of 1,500 psi lengthwise, and 1,250 psi 

crosswise, with a maximum 350 percent elongation. 

6. Detectable Warning Tape for Non-Metallic Piping 

a. Provide polyethylene plastic tape conforming to the width, color, and printing 

requirements specified above, with a minimum thickness of 0.004 inch, and a 

minimum strength of 1,500 psi lengthwise and 1,250 psi crosswise. 

b. Manufacture tape with integral wires, foil backing, or other means of enabling 

detection by a metal detector when tape is buried up to 3 feet deep. 

c. Encase metallic element of the tape in a protective jacket or provide with other 

means of corrosion protection. 

B. Detection Wire for Non-metallic Piping: 

 

1. Insulate a single strand, solid copper detection wire with a minimum of 12 AWG. 

C. Composite Utility Markers: 

 

1. Provide ground-mounted, continuous glass fiber and resin reinforced composite utility 

markers with the following characteristics: 

a. Ability to withstand tire rollovers. 

b. Withstand up to a 35 mph impact. 

c. Withstand bumper impacts. 

d. UV resistant. 

e. Withstand impacts below 32 degrees Fahrenheit. 

f. Withstand small caliber gunshots. 

2. If available, provide composite made from recycled materials. 

3. Permanently identify each marker with the manufacturer's name and the month and year 

of fabrication, permanently affixed to the rear of the marker. 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES             9/7/2022 

KENT COUNTY MARYLAND 

EARTH MOVING 312000 - 8 

4. Provide a black line stamped horizontally across the front of the marker near the bottom 

to indicate proper burial depth. 

5. Provide nominal width no less than 3.75 inches in order to accommodate a three-inch 

wide reflector and provide adequate daytime delineation. 

6. Provide a minimum embedment depth of 18 inches. 

7. Provide pigmentation throughout the entire cross-section to produce a uniform color, 

integral to the material. 

8. Provide color coding and warning identification message in accordance with Paragraph 

BURIED WARNING AND IDENTIFICATION TAPE. 

9. Provide vinyl or reflective pressure sensitive, outdoor quality, UV-resistant decals that 

are resistant to weather, graffiti, vandalism, and fading. 

2.7 SOURCE QUALITY CONTROL 

A. Tests 

1. Classification Testing: 

a. Perform borrow source assessment tests on each principal type or combination of 

materials proposed for use in the select fill layer to ensure compliance with 

specified requirements. 

b. Perform no less than 1 set of borrow assessment tests on each borrow source 

proposed for use. 

c. For each set of borrow source assessment tests perform the following tests: 

Atterberg limits (ASTM D4318), particle size analysis (ASTM D422), and 

moisture content (ASTM D2216). 

d. Based on borrow source assessment testing, classify soils in accordance with 

ASTM D2487. 

 

2. Optimum Moisture and Laboratory Maximum Density: 

a. Test a representative sample from each principal type or combination of borrow 

materials to establish compaction curves using ASTM D1557. 

b. Perform no less than 1 compaction test on each borrow source proposed. 

c. Use no less than 5 points to develop each compaction curve.  

PART 3 - EXECUTION  

3.1 EXAMINATION 

A. Evaluation and Assessment 

1. Prior to placement of backfill over subgrade, inspect the subgrade and obtain approval of 

the Owner or their representative. 

3.2 PREPARATION 

A. Protection of In-place Conditions 

 

1. Drainage and Dewatering: 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES             9/7/2022 

KENT COUNTY MARYLAND 

EARTH MOVING 312000 - 9 

a. Provide for the collection and disposal of surface and subsurface water 

encountered during construction in accordance with the dewatering plan. 

b. Completely drain construction site during periods of construction to keep soil 

materials sufficiently dry. 

c. Construct storm drainage features at the earliest stages of site development, and 

throughout construction grade the construction area to provide positive surface 

water runoff away from the construction activity and provide temporary ditches, 

swales, and other drainage features and equipment as required to maintain dry 

soils. 

d. When unsuitable working platforms for equipment operation and unsuitable soil 

support for subsequent construction features develop, remove unsuitable material 

and provide new soil material as specified herein. 

e. Assess soil and groundwater conditions throughout construction and employ 

necessary measures to allow construction to proceed. 

f. Control groundwater flowing toward and into excavations to prevent sloughing of 

excavation slopes and walls, boils, uplift and heave in the excavation and to 

eliminate interference with orderly progress of construction. 

g. Do not construct French drains, sumps, ditches, and trenches within 3 feet of the 

foundation of structures, except with specific written approval, and after specific 

contractual provisions for restoration of the foundation area have been made. 

h. Take control measures by the time the excavation reaches the water level in order 

to maintain the integrity of the in-situ material. 

 

2. Underground Utilities 

a. Maintain responsibility for movement of construction machinery and equipment 

over pipes and utilities during construction. 

b. Perform work adjacent to non-Owner utilities as indicated in accordance with 

procedures outlined by the utility company. 

c. Do not excavate with power-driven equipment within 2 feet of known utility or 

subsurface construction. Submit an excavation plan detailing how excavation 

which must occur within 2 feet of known utility or subsurface construction will be 

completed. 

d. For work immediately adjacent to or for excavations exposing a utility or other 

buried obstruction, excavate by hand. Start hand excavation on each side of the 

indicated obstruction and continue until the obstruction is uncovered or until 

clearance for the new grade is assured. 

e. Support uncovered lines and other existing work affected by the contract 

excavation until approval for backfill is granted by the Owner or their 

representative. 

f. Report damage to utility lines and subsurface construction immediately to the 

Owner or their representative. 

 

3. Existing Monitoring Wells 

a. Report monitoring wells or other structures not shown on the Drawings, which are 

located during construction activities, to the Owner or their representative for 

evaluation. 

b. Clearly mark and protect existing monitoring wells and do not disturb in any 

manner. 

B. Surface Preparation 
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1. Stripping of Topsoil: 

a. Strip topsoil to a depth of 4 inches. 

b. Spread topsoil on areas already graded and prepared for topsoil or transported and 

deposited in stockpiles convenient to areas that are to receive application of the 

topsoil later, or at locations indicated or specified. 

c. Keep topsoil separate from other excavated materials, brush, litter, objectionable 

weeds, roots, stones larger than 2 inches in diameter, and other materials that 

would interfere with planting and maintenance operations. 

d. Stockpile in locations indicated surplus of topsoil from excavations and grading. 

 

2. Ground Surface Preparation: 

a. Remove and replace unsatisfactory material with satisfactory materials on surfaces 

to receive fill and in excavated areas. 

b. Scarify the surface to a depth of 6 inches before the fill is started. 

c. Plow, step, bench, or break up sloped surfaces steeper than 4 horizontal to 1 

vertical so that the fill material will bond with the existing material. 

d. When the subgrade is less than the specified density, break up the ground surface 

to a minimum depth of 6 inches, pulverizing, and compacting to the specified 

density. 

e. When the subgrade is part fill and part excavation or natural ground, scarify the 

excavated or natural ground portion to a depth of 12 inches and compact it as 

specified for the adjacent fill. 

f. Frozen Material 1) Do not place material on surfaces that are muddy, frozen, or 

contain frost. 2) Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, 

steel-wheeled rollers, or other approved equipment well suited to the soil being 

compacted. 3) Moisten material as necessary to provide the moisture content that 

will readily facilitate obtaining the specified compaction with the equipment used. 

 

3. Proof Rolling: 

a. Perform proof rolling on exposed subgrade free of surface water and wet 

conditions resulting from rainfall that would promote degradation of an otherwise 

acceptable subgrade. 

b. Proof roll the existing subgrade with six passes of a 10 wheel tandem-axle dump 

truck loaded with no less than 212 cubic feet of soil or a vibratory roller providing 

total static plus dynamic drum loading of no less than 400 pounds per linear inch 

of drum width. 

c. Operate the roller or truck in a systematic manner to ensure the required number of 

passes over each area and at speeds between 2- 1/2 to 3-1/2 miles per hour. 

d. Provide one-half of the passes in a direction perpendicular to the other passes. 

e. Perform proof rolling in the presence of the Owner or their representative. 

f. Undercut rutting or pumping material to a depth of 12 inches and replaced with fill 

and backfill material. 

g. Repeat proof rolling of repaired areas. 

3.3 EXCAVATION 

A. Perform excavation of material encountered within the limits of the project to the lines, grades, 

and elevations indicated and as specified. 
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B. Perform grading in accordance with the typical sections shown and the tolerances specified in 

Article FINISHING. 

C. Transport satisfactory excavated materials and use in accordance with Article UTILIZATION 

OF EXCAVATED MATERIALS. 

D. Excavate unsatisfactory materials encountered within the limits of the work below grade and 

replace with satisfactory materials. Include such excavated material and the satisfactory material 

ordered as replacement in excavation. 

E. Notify the Owner or their representative immediately in writing if it becomes necessary to 

remove rock or hard, unstable, or otherwise unsatisfactory material to a depth greater than 

indicated. 

F. During construction, perform excavation and fill in a manner and sequence that will provide 

proper drainage continuously. 

G. Ditches, Gutters, and Channel Changes 

1. Finish excavation of ditches, gutters, and channel changes by cutting accurately to the 

cross sections, grades, and elevations shown on Drawings. 

2. Do not excavate ditches and gutters below grades shown. 

3. Backfill the excessive open ditch or gutter excavation with satisfactory, compacted 

material or with suitable stone to grades shown. 

4. Utilize suitable excavated material in accordance with Article UTILIZATION OF 

EXCAVATED MATERIALS. 

5. Maintain excavations free from detrimental quantities of leaves, brush, sticks, trash, and 

other debris until final acceptance of the work. 

H. Drainage Structures: 

1. Make excavations to the lines, grades, and elevations shown, or as directed. 

2. Provide trenches and foundation pits of sufficient size to facilitate the placement and 

removal of forms for the full length and width of structure footings and foundations as 

shown. 

3. Clean rock and other hard foundation material of loose debris and cut to a firm, level, 

stepped, or serrated surface. Remove loose disintegrated rock and thin strata. 

4. Do not disturb the bottom of the excavation when concrete or masonry is to be placed in 

an excavated area. 

5. Do not excavate to the final grade level until just before the concrete or masonry is to be 

placed. 

I. Trench Excavation Requirements: 

1. Excavate the trench as recommended by the manufacturer of the pipe to be installed. 

2. Slope trench walls below the top of the pipe, or make vertical, and of such width as 

recommended in the manufacturer's printed installation manual. 

3. Provide vertical trench walls where no manufacturer's printed installation manual is 

available. 

4. Shore trench walls more than 4 feet high, cut back to a stable slope, or provide with 

equivalent means of protection for employees who might be exposed to moving ground 

or cave in. Shore vertical trench walls more than 20 feet high. 
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5. Excavate trench walls that are cut back to at least the angle of repose of the soil. Give 

special attention to slopes that might be adversely affected by weather or moisture 

content. 

6. Do not exceed the trench width below the pipe top of 24 inches plus pipe outside 

diameter (O.D.) for pipes of less than 24 inches inside diameter, and do not exceed 36 

inches plus pipe outside diameter for sizes larger than 24 inches inside diameter. 

7. Where recommended trench widths are exceeded, provide redesign, stronger pipe, or 

special installation procedures at no additional cost to the Owner. 

 

8. Bottom Preparation: 

a. Grade the bottoms of trenches accurately to provide uniform bearing and support 

for the bottom quadrant of each section of the pipe. 

b. Excavate bell holes to the necessary size at each joint or coupling to eliminate 

point bearing. 

c. Remove stones of 3 inch and greater in any dimension, or as recommended by the 

pipe manufacturer, whichever is smaller, to avoid point bearing. 

 

9. Removal of Unyielding Material: 

a. Where over depth is not indicated and unyielding material is encountered in the 

bottom of the trench, remove such material 4 inches below the required grade and 

replaced with suitable materials as provided in Article BACKFILLING. 

 

10. Removal of Unstable Material: 

a. Where unstable material is encountered in the bottom of the trench, remove such 

material to the depth directed and replace it to the proper grade with select granular 

material as provided in Article BACKFILLING. 

b. When removal of unstable material is required due to the Contractor's fault or 

neglect in performing the work, excavate the resulting material and replace it 

without additional cost to the Owner. 

 

11. Excavation for Appurtenances: 

a. Provide excavation for manholes, catch-basins, inlets, or similar structures of 

sufficient size to permit the placement and removal of forms for the full length and 

width of structure footings and foundations as shown. 

b. Clean rock and loose debris and cut to a firm surface either level, stepped, or 

serrated, as shown or as directed. 

c. Remove loose disintegrated rock and thin strata. 

d. When concrete or masonry is to be placed in an excavated area, do not disturb the 

bottom of the excavation. Do not excavate to the final grade level until just before 

the concrete or masonry is to be placed. 

 

12. Jacking, Boring, and Tunneling: 

a. Unless otherwise indicated, provide excavation by open cut except that sections of 

a trench may be jacked, bored, or tunneled if, in the opinion of the Owner or their 

representative, the pipe, cable, or duct can be safely and properly installed and 

backfill can be properly compacted in such sections. 

J. Structural Excavation: 

1. Shape subgrade to line, grade, and cross section, and compact as specified. 

2. Remove soft and unsatisfactory material and replace with select granular material. 
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3. Excavate rock and hard/unyielding material encountered in the cut section to a depth of 6 

inches below finished grade for the subgrade. 

4. Bring up low areas resulting from removal of unsatisfactory material and excavation of 

rock and hard/unyielding material to required grade with select granular material, and 

shape the entire subgrade to line, grade, and cross section and compact as specified. 

5. Backfill over excavations using select granular material and compact in accordance with 

Article COMPACTION. 

6. Proof-roll subgrades not receiving backfill in accordance with Paragraph PROOF 

ROLLING. 

7. After rolling, ensure the surface of the subgrade for roadways does not show deviations 

greater than 1/2 inch when tested with a 12-foot straightedge applied both parallel and at 

right angles to the centerline of the area. 

8. Do not vary the elevation of the finish subgrade more than 0.05 foot from the established 

grade and cross section. 

9. Ensure that footing subgrades have been inspected and approved prior to concrete 

placement. 

10. Final Grade of Surfaces to Support Concrete 

a. Do not excavate to final grade until just before concrete is to be placed. 

b. Roughen the level surfaces, and cut the sloped surfaces, as indicated, into rough 

steps or benches to provide a satisfactory bond. 

c. Protect surfaces from erosion resulting from ponding and water flow. 

3.4 SHORING 

A. Submit a Shoring and Sheeting plan for approval 15 days prior to starting work. 

B. Submit drawings and calculations, certified by a registered professional engineer, describing the 

methods for shoring and sheeting of excavations. 

C. Finish shoring, including sheet piling, and install as necessary to protect workmen, banks, 

adjacent paving, structures, and utilities. 

D. Remove shoring, bracing, and sheeting as excavations are backfilled, in a manner to prevent 

caving. 

3.5 UTILIZATION OF EXCAVATED MATERIALS 

A. Dispose unsatisfactory materials removed from excavations into designated waste disposal or 

spoil areas. 

B. Use satisfactory material removed from excavations, insofar as practicable, in the construction 

of fills, embankments, subgrades, shoulders, bedding as backfill, and for similar purposes. Do 

not use excavated materials as select granular fill and structural backfill. 

C. Do not waste satisfactory excavated material without specific written authorization. 

D. Stockpile satisfactory material not required for fill or embankment, in designated areas 

approved for surplus material storage as directed. 
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E. Dispose unsatisfactory excavated material in designated waste or spoil areas. 

F. Clear and grub newly designated surplus material and waste areas on Owner controlled land 

before disposal of waste material thereon. 

G. Stockpile and use coarse rock from excavations for constructing sides and bottoms of channels 

and for protecting against erosion. 

H. Do not dispose of excavated material to obstruct the flow of any stream, endanger a partly 

finished structure, impair the efficiency or appearance of any structure, or be detrimental to the 

completed work in any way. 

3.6 BACKFILLING 

A. General Requirements for Backfilling and Fill Material Placement 

 

1. Prepare ground surface on which backfill is to be placed as specified in Paragraph 

GROUND SURFACE PREPARATION. 

2. Fill and backfill to contours, elevations, and dimensions indicated. 

3. Do not place over wet or frozen areas. 

4. Compact each lift in accordance with Article COMPACTION before placing overlaying 

lift. 

B. Backfill for Unclassified, Landscape, and Turf Areas 

 

1. Place in no greater than 12 inch loose lifts. 

2. Finish to a smooth surface by blading, rolling with a smooth drummed roller until such 

time that the area is prepared for seeding and restoration. 

C. Trench Backfill 

 

1. Replace unyielding material removed from the bottom of the trench with select granular 

material or initial backfill material. 

2. Replace unstable material removed from the bottom of the trench with select granular 

material placed in layers not exceeding 6 inches loose thickness. 

3. Bedding and Initial Backfill 

4. Provide bedding of the type and thickness shown. 

a. Place initial backfill material and compact it with approved tampers to a height of 

no less than 1 foot above the utility pipe or conduit. 

b. Bring up the backfill evenly on both sides of the pipe for the full length of the pipe. 

c. Ensure thorough compaction of the fill under the haunches of the pipe. 

d. Provide plastic piping with bedding to spring line of pipe. 

5. Backfill the trench to 2 feet above the top of pipe prior to performing the required 

pressure tests. Leave the joints and couplings uncovered during the pressure test. 

6. Do not backfill the trench until specified tests are performed. 

7. Construct clay and soil dams within each trench as indicated. 

8. Final Backfill 

9. Fill the remainder of the trench, except for special materials for roadways, with 

satisfactory material. 
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a. Place backfill material in layers of no greater than 12 inches loose thickness and 

compact in accordance with Article COMPACTION. 

D. Backfill for Appurtenances: 

 

1. After the manhole, catch basin, inlet, or similar structure has been constructed and the 

concrete has been allowed to cure for 7 days, place backfill in such a manner that the 

structure is not be damaged by the shock of falling earth. 

2. Deposit the backfill material, compact it as specified for final backfill, and bring up the 

backfill evenly on each side of the structure to prevent eccentric loading and excessive 

stress. 

E. Rip-Rap Construction: 

 

1. Construct rip-rap on bedding material and on geotextile as indicated in the areas 

indicated. 

2. Trim and dress indicated areas to conform to cross sections, lines and grades shown 

within a tolerance of 0.1 foot. 

3. Bedding Placement: 

a. Spread geotextile and bedding material uniformly to a thickness of no less than 3 

inches on prepared subgrade. 

b. Compaction of bedding is not required. Finish bedding to present even surface free 

from mounds and windrows. 

4. Stone Placement: 

a. Place rock for rip-rap on prepared bedding material to produce a well graded mass 

with the minimum practicable percentage of voids in conformance with lines and 

grades indicated. 

b. Distribute larger rock fragments, with dimensions extending the full depth of the 

rip-rap throughout the entire mass and eliminate pockets of small rock fragments. 

c. Rearrange individual pieces by mechanical equipment or by hand as necessary to 

obtain the distribution of fragment sizes specified above. 

F. Earth Embankments: 

1. Construct earth embankments from satisfactory materials free of organic or frozen 

material and rocks with any dimension greater than 3 inches. 

2. Place the material in successive horizontal loose lifts not exceeding 12 inches. 

3. Spread each layer uniformly on a soil surface that has been moistened or aerated as 

necessary and scarified or otherwise broken up so that the fill will bond with the surface 

on which it is placed. 

4. After spreading, plow, disk, or otherwise brake up each layer; moisten or aerate as 

necessary; thoroughly mix; and compact as specified. 

G. Backfill for Structures and Pavements: 

1. Use select granular material placed in successive horizontal loose lifts not exceeding 8 

inches under structures, foundations, and floor slabs and extending outward 3 feet from 

the edge of foundation and pavement on a 1H:1V slope. 

2. Place backfill material adjacent to structures as the structural elements are completed and 

accepted. 
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3.7 COMPACTION 

A. General Requirements for Compaction: 

1. Perform compaction on exposed grade free of surface water and wet conditions resulting 

from rainfall that would promote degradation of an otherwise acceptable grade. 

2. Operate compaction equipment in a systematic manner to ensure uniform compaction 

over each area. 

3. Compact areas not accessible to rollers or compactors with mechanical hand tampers. 

B. Compaction for Unclassified, Landscape, and Turf Areas: 

1. Unless otherwise specified, initially compact soil by tracking in with a dozer. 

2. Finish compaction using the following methods appropriate to the material being 

compacted. 

a. Granular materials and soils not exceeding 10 percent cohesive material: 4 passes 

using vibratory compactor traveling from 2 to 4 miles per hour on lifts not more 

than 12 inches thick. 

b. Granular materials and soils not exceeding 50 percent cohesive material: 4 passes 

using padded drum vibratory compactor traveling from 2 to 4 miles per hour on 

lifts not more than 12 inches thick. 

c. Materials exceeding 50 percent cohesive material: 6 passes using sheepsfoot roller 

traveling from 4 to 6 miles per hour on lifts not more than 8 inches thick or 4 

passes using tamping foot compactor on lifts not more than 12 inches thick. 

3. Operate compaction equipment in a systematic manner to ensure the required number of 

passes over each area. 

4. Proof roll the compacted material in accordance with paragraph PROOF ROLLING. 

C. Compaction for Trenches: 

1. Bedding and Initial Backfill 

a. Compact backfill to top of pipe to 95 percent of ASTM D1557 maximum density. 

2. Final Backfill 

a. Do not use water flooding or jetting for compaction. 

b. Roadways: compact to 95 percent of ASTM D1557 maximum density. 

c. Sidewalks, Turfed or Seeded Areas and Unclassified Areas: compact to 85 percent 

of ASTM D1557 maximum density for cohesive soils and 90 percent ASTM 

D1557 maximum density for cohesionless soils. 

D. Compaction for Embankments: 

1. Compact to no less than 90 percent ASTM D1557 maximum density for cohesive 

materials and 95 percent ASTM D1557 maximum density for cohesionless materials. 

2. Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, 

vibratory compactors, or other approved equipment. 

3. Compaction requirements for the upper 12 inches of earth embankments forming 

subgrade for pavements are identical with those requirements specified in Paragraph 

COMPACTION FOR STRUCTURES AND PAVEMENTS. 

E. Compaction for Structures and Pavements: 

1. Include plowing, disking, and moistening or aerating required to obtain specified 

compaction for this operation. 

2. Compact subgrade for structures and pavements to no less than 95 percent ASTM D1557 

maximum density. 
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3. When more than one soil classification is present in the subgrade, thoroughly blend, 

reshape, and compact the top 12 inches of subgrade. 

3.8 FINISHING 

A. Finish the surface of excavations, embankments, and subgrades to a smooth and compact 

surface in accordance with the lines, grades, and cross sections or elevations shown. 

B. Finish gutters and ditches in a manner that will result in effective drainage. 

C. Finish the surface of areas to be turfed from settlement or washing to a smoothness suitable for 

the application of turf materials. 

D. Repair graded, topsoiled, and backfilled areas prior to acceptance of the work, and re-establish 

grades to the required elevations and slopes. 

E. Subgrade and Embankments: 

1. During construction, keep embankments and excavations shaped and drained. 

2. Maintain ditches and drains along subgrade to continuously drain effectively. 

3. Do not disturb the finished subgrade by traffic or other operation. 

4. Do not permit the storage or stockpiling of materials on the finished subgrade. 

F. Capillary Water Barrier: 

1. Place a capillary water barrier under concrete floor, area-way slabs, and sidewalks 

directly on the subgrade and compact with a minimum of two passes of a hand-operated 

plate-type vibratory compactor. 

G. Grading Around Structures: 

1. Construct areas within 5 feet outside of each building and structure line true-to-grade, 

shape to drain, and maintain free of trash and debris until final inspection has been 

completed and the work has been accepted. 

3.9 PLACING TOPSOIL 

A. On areas to receive topsoil, prepare the compacted subgrade soil to a 2-inch depth for bonding 

of topsoil with subsoil. 

B. Spread topsoil evenly to a thickness of 6 inches and grade to the elevations and slopes shown. 

C. Do not spread topsoil when frozen or excessively wet or dry. 

D. Obtain material required for topsoil in excess of that produced by excavation within the grading 

limits from offsite areas. 

3.10 REPAIR 

A. Repair erosion rills and other damage that occurs and re-establish grades. 
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B. Document repairs to the select fill layer or vegetative cover layer including location and volume 

of soil affected, corrective action taken, and results of retests. 

3.11 FIELD QUALITY CONTROL 

A. In-Place Densities: 

1. Determine field in-place density in accordance with ASTM D1556, ASTM D2167, or 

ASTM D6938. 

2. When test results indicate that compaction is not as specified, remove the material, 

replace and recompact to meet specification requirements. 

3. Perform tests on recompacted areas to determine conformance with specification 

requirements. Appoint a registered professional civil engineer to certify that the tests and 

observations were performed by or under the direct supervision of the engineer and that 

the results are representative of the materials or conditions being certified by the tests. 

4. Complete testing at the frequency indicated by supervising engineer or as required by 

Owner or their representative. 

B. Moisture Contents: 

1. In the stockpile, excavation, or borrow areas, perform a minimum of two tests per day per 

type of material or source of material being placed during stable weather conditions. 

2. During unstable weather, perform tests as dictated by local conditions and approved by 

the Owner or their representative. 

C. Tolerance Tests for Subgrades: 

1. Perform continuous checks on the degree of finish specified during construction of the 

subgrades. 

3.12 CLEANING 

A. Disposition of Surplus Materials: 

1. Grade surplus cover soil within the extents of the stockpile to maintain drainage with 

slopes no steeper than 3H:1V. 

3.13 CLOSEOUT ACTIVITIES 

A. As-built Survey: 

1. Submit as-built surveys of the completed subgrade and final grade surface. 

2. Submit in accordance with Section 017800 – CLOSEOUT SUBMITTALS. 

3. Survey vertical elevations on a 50-foot grid and at slope changes. 

END OF SECTION 312000 
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SECTION 329219 - SEEDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fertilizing. 

2. Seeding. 

3. Hydroseeding. 

4. Mulching. 

5. Maintenance. 

B. Related Sections: 

1. Section 312000 - EARTH MOVING. 

2. Section 015713 - TEMPORARY EROSION AND SEDIMENT CONTROL. 

1.2 REFERENCES 

A. ASTM International: 

1. ASTM C602 - Standard Specification for Agricultural Liming Materials. 

B. Maryland Department of the Environment (MDE): 

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

1.3 DEFINITIONS 

A. Weeds: Vegetative species other than specified species to be established in given area. 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit data for seed mix, fertilizer, mulch, and other accessories. 

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 017000 - Execution and Closeout Requirements: Requirements for submittals. 
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B. Operation and Maintenance Data: Include maintenance instructions, cutting method and 

maximum grass height; as well as types, application frequency, and recommended coverage of 

fertilizer. 

1.6 QUALITY ASSURANCE 

A. Provide seed mixture in containers showing percentage of seed mix, germination percentage, 

inert matter percentage, weed percentage, year of production, net weight, date of packaging, and 

location of packaging. 

B. Perform Work according to State of Maryland standards. 

C. Maintain one copy of document on site. 

1.7 QUALIFICATIONS 

A. Seed Supplier: Company specializing in manufacturing Products specified in this section with 

minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum 3 years 

documented experience. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 016000 - Product Requirements: Product storage and handling requirements. 

B. Deliver grass seed mixture in sealed containers. Seed in damaged packaging is not acceptable. 

C. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of 

manufacturer. 

1.9 CONTRACT DOCUMENT CONFILCTS 

A. Unless otherwise allowed by the use of the word “or” herein, where the drawings and this 

section conflict, conduct seeding in the manner that provides more positive assurance of 

successful establishment of prescribed ground cover. 

PART 2 - PRODUCTS 

2.1 SEED MIXTURE 

A. Furnish materials according to State of Maryland standards. 

B. Provide seed mixture as prescribed in the erosion and sediment control plans. 
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2.2 ACCESSORIES 

A. Mulching Material: Oat or wheat straw, free from weeds, foreign matter detrimental to plant 

life, and dry. Hay or chopped cornstalks are not acceptable. 

B. Fertilizer: Commercial grade; recommended for grass; of proportion necessary to eliminate 

deficiencies of topsoil, as indicated in analysis or as in the erosion and sediment control plans. 

C. Lime: ASTM C602, Class O agricultural limestone containing a minimum 80 percent calcium 

carbonate equivalent. 

D. Water: Clean, fresh and free of substances or matter capable of inhibiting vigorous growth of 

grass. 

E. Erosion Fabric:  Jute open weave matting or as approved by Owner or their representative. 

F. Herbicide: as approved by Owner or their representative. 

G. Stakes: Softwood lumber, chisel pointed. 

H. String: Inorganic fiber. 

2.3 SOURCE QUALITY CONTROL 

A. Section 014000 - Quality Requirements: Testing, inspection and analysis requirements. 

B. Analyze to ascertain percentage of nitrogen, phosphorus, potash, soluble salt content, organic 

matter content, and pH value. 

C. Provide recommendation for fertilizer and lime application rates for specified seed mix as result 

of testing. 

D. Testing is not required when recent tests and certificates are available for imported topsoil. 

Submit these test results to testing laboratory. Indicate, by test results, information necessary to 

determine suitability. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 013000 - Administrative Requirements: Verification of existing conditions before 

starting work. 

B. Verify prepared soil base is ready to receive the Work of this section. 
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3.2 FERTILIZING 

A. Apply lime at application rate recommended by soil analysis or as prescribed in the erosion and 

sediment control plans. Work lime into top 6 inches of soil. 

B. Apply fertilizer at application rate recommended by soil analysis or as prescribed in the erosion 

and sediment control plans. 

C. Apply after smooth raking of topsoil and prior to roller compaction. 

D. Do not apply fertilizer at same time or with same machine used to apply seed. 

E. Mix fertilizer thoroughly into upper 2 inches of topsoil. 

F. Lightly water soil to aid dissipation of fertilizer. Irrigate top level of soil uniformly. 

3.3 SEEDING 

A. Apply seed at rate prescribed in the erosion and sediment control plans evenly in two 

intersecting directions. Rake in lightly. 

B. Do not seed areas in excess of that which can be mulched on same day. 

C. Do not sow immediately following rain, when ground is too dry, or when winds are over 12 

mph. 

3.4 HYDROSEEDING 

A. Hydroseeding will be permitted upon approval by Owner or their representative. 

B. Apply fertilizer, mulch and seeded slurry with hydraulic seeder evenly in one pass at rate of as 

determined by consulting the MDE Standards and Specifications for Soil Erosion and Sediment 

Control. 

C. After application, apply water with fine spray immediately after each area has been 

hydroseeded. Saturate to 4 inches of soil and maintain moisture levels two to four inches. 

3.5 SEED PROTECTION 

A. Cover seeded slopes where grade is 4 inches per foot or greater with erosion fabric. Roll fabric 

onto slopes without stretching or pulling. 

B. Lay fabric smoothly on surface, bury top end of each section in 6-inch-deep excavated topsoil 

trench. Overlap edges and ends of adjacent rolls minimum 12 inches. Backfill trench and rake 

smooth, level with adjacent soil. 

C. Secure outside edges and overlaps at 36-inch intervals with stakes. 

D. Lightly dress slopes with topsoil to ensure close contact between fabric and soil. 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES         10/15/2022 

KENT COUNTY MARYLAND 

SEEDING 329219 - 5 

E. At sides of ditches, lay fabric laps in direction of water flow. Lap ends and edges minimum 6 

inches. 

3.6 MAINTENANCE 

A. Mow grass at regular intervals to maintain at maximum height of 2-1/2 inches. Do not cut more 

than 1/3 of grass blade at each mowing. Perform first mowing when seedlings are 40 percent 

higher than desired height. 

B. Neatly trim edges and hand clip where necessary. 

C. Immediately remove clippings after mowing and trimming. Do not let clippings lay in clumps. 

D. Water to prevent grass and soil from drying out. 

E. Control growth of weeds. Apply herbicides. Remedy damage resulting from improper use of 

herbicides. 

F. Immediately reseed areas showing bare spots. 

G. Repair washouts or gullies. 

H. Protect seeded areas with warning signs during maintenance period. 

END OF SECTION 329219 
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SECTION 400500 - HANGERS, ANCHORS, SUPPORTS, AND SEALS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Requirements for supporting, hanging, anchoring, and sealing pipe and other 

items of Divisions 22, 40, 43 and 46. 

1.2 REFERENCES 

A. American Iron and Steel Institute (AISI) 

B. American National Standards Institute (ANSI): 

1. ANSI B31.1, Code for Pressure Piping. 

C. American Society For Testing and Materials (ASTM): 

1. ASTM A36; Specification for Structural Steel. 

2. ASTM A48; Specification for Gray Iron Castings. 

3. ASTM A53; Specification for Pipe, Steel, Black and Hot-Dipped Zinc-Coated Welded 

and Seamless. 

4. ASTM A153; Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 

5. ASTM A167; Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 

Plate, Sheet and Strip. 

6. ASTM A307; Specification for Carbon Steel Externally Threaded Standard Fasteners. 

7. ASTM A320; Specification for Alloy Steel Bolting Materials for Low Temperature 

Service.  

8. ASTM A563; Specification for Carbon and Alloy Steel Nuts. 

9. ASTM B695; Specification for Coatings of Zinc Mechanically Deposited on Iron and 

Steel. 

10. ASTM C881, Standard Specification for Epoxy-Resin Base Bonding Systems for 

Concrete. 

11. ASTM D695, Standard Test Method for Compressive Properties of Rigid Plastics. 

12. ASTM D2566, Standard Test Method for Linear Shrinkage of Cured Thermosetting 

Casting Resins During Cure. 

D. American Welding Society (AWS): 

1. AWS D1.1 Structural Welding Code. 

E. Cast Iron Soil Pipe Institute, (CISPI): 

1. CISPI 301, Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for 

Sanitary and Storm Drain, Waste, and Vent Piping Applications. 

F. Federal Specifications:  

1. FF-B-561, Bolts, (Screw), Lag. 

2. FF-S-107C (2), Screws, Tapping and Drive. 
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3. FF-S-325, Shield, Expansion; Nail, Expansion and Nail Drive Screw (Devices, 

Anchoring, Masonry).  

G.  Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS): 

1. MSS SP-58, Pipe Hangers and Supports - Materials, Design and Manufacturer. 

2. MSS SP-69, Pipe Hangers and Supports - Selection and Application.  

H. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) 

1. SMACNA Guidelines for Seismic Restraints of Mechanical Systems and Plumbing 

Systems. 

1.3 SUBMITTALS  

A. Shop Drawings and Product Data:  

1. Submit manufacturer's descriptive literature and specifications covering products 

specified. 

2. Submit completely dimensioned shop drawings of piping layouts; indicating type, design 

and location of pipe hangers, supports, anchors and guides required for piping 

installation.  

3. Submit completely dimensioned shop drawings of equipment suspension and support 

systems, including sizing of anchors and fasteners. 

4. Submit current Approved ICC Evaluation Reports for all expansion and adhesive 

anchors. 

5. Submit completely dimensioned shop drawings of duct layouts indicating hanger and 

support locations. 

B. Certificates: 

1. Certified records or reports of results of shop tests, such records or reports to contain a 

sworn statement that shop tests have been made as specified. 

2. Manufacturer's sworn certification that components and products will be manufactured in 

accordance with specified reference standards for components and products. 

1.4 SYSTEM DESCRIPTION 

A. Design Requirements: 

1. Pipe Support Systems: 

a. Provide an adequate pipe suspension system in accordance with recognized 

engineering practices using, where possible, standard, commercially accepted pipe 

hangers and accessories. 

b. Provide pipe hangers and supports conforming to the latest requirements of ANSI 

B31.1. Code for Pressure Piping, MSS SP-58 Pipe Hangers and Supports - 

Materials, Design and Manufacturer, and MSS SP-69 Pipe Hangers and Supports - 

Selection and Application. 

2. Equipment Support Systems: 

a. Provide adequate equipment suspension systems and base supports designed in 

accordance with recognized engineering practices using, where possible, standard 

commercially accepted products and systems. 

b. Design and size equipment suspension systems and base support units based on 

installation instruction or information obtained from equipment manufacturers. 
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3. Anchors and Fasteners:  

a. Sizing: Provide anchors and fasteners for product installations of diameters and 

lengths as recommended by the particular product manufacturer involved. 

1) When sizing recommendations are not obtainable, size fasteners in largest 

diameter that will pass through bolt holes as provided in products for 

anchoring and fastening purposes. 

b. Safety Factor: Determine lengths of anchors and fasteners based on substrate 

materials at points of anchor installation and to provide a safety factor of four to 

one. 

B. Seismic Requirements: 

1. Brace and support process piping, mechanical systems, and items of mechanical 

equipment to withstand lateral forces that result from earthquakes. 

2. Design and install restraining devices for lateral and vertical movement in accordance 

with SMACNA Guidelines for Seismic Restraints of Mechanical Systems and Plumbing 

Systems, or guidelines as approved by state approving authorities, or other prevailing 

codes as applicable to Project. 

1.5 PROJECT CONDITIONS  

A. Material Compatibility: Where pipe supports contact bare piping or in-line devices, provide 

supports of compatible material so that neither will have a deteriorating action on the other. 

PART 2 - PRODUCTS 

2.1 SUPPORT AND ANCHOR MATERIALS 

A. Concrete Inserts: 

1. For upper attachments in cast-in-place concrete structures, provide cast-in inserts made of 

AISI Type 304 or Type 316 stainless steel. 

2. Where attached loads exceed recommended load for an individual insert, provide 

multiple inserts with a trapeze type connecting member below the concrete. 

B. Beam Clamps: For upper attachments on structural steel provide beam clamps of AISI Type 304 

or 316 stainless steel. 

1. Holes drilled in structural steel for hanger support rods will not be permitted.  

2. Provide clamps with hardened steel cup-point set screw and lock-nut for anchoring in 

place.  

3. Base clamp size selection on required load being supported.  

C. Connectors to Wood Structural Members: For upper attachments in wood structural members, 

provide side beam connectors of malleable iron or carbon steel construction. 

1. Provide connectors of angle knee bracket for lag screw anchoring, or malleable iron 

connector for pair of drive screw anchoring. 

2. Fasteners: Lag screws to conform to Fed. Spec. FF-B-561. Drive screws to conform to 

Fed. Spec. FF-S-107C. 

D. Hanger Rods: AISI Type 304 or 316 stainless steel. 
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1. Conform to ANSI B31.1 for diameter of rods for piping system support. 

2. Hanger rods less than 3/8-inch diameter not permitted to be used for support of pipe two 

inches and smaller, or rods less than 1/2-inch diameter for supporting pipe two and a half 

inches and larger. 

3. Size hanger rods for mechanical equipment support based on installation instructions as 

obtained from equipment manufacturers. 

4. All-thread hanger rods not permitted for equipment supports. 

5. Size hanger rods for duct work systems in accordance with SMACNA standards. 

E. Auxiliary Steel: Provide AISI Type 304 or 316 stainless steel auxiliary steel where support of 

raceway systems and equipment is required between building structural elements. Provide AISI 

Type 304 or 316 stainless steel light gauge and structural steel shapes conform to requirements 

of ASTM. 

1. Contractor shall have the option to use pre-engineered support systems of AISI Type 304 

or 316 stainless steel products such as Kindorf, UniStrut, B-Line, or approved equal. A 

mixture of support system manufacturer's products is not permitted. 

F. Fiberglass Reinforced Plastic Supports and Hanger Rods: 

1. Support Angles: Pultruded structural shapes produced in flame retardant vinylester resin 

which is classified as self-extinguishing according to ASTM D 635. Fifty percent of the 

glass content shall be both longitudinal strand and continuous strand mat so aligned to 

provide both longitudinal and transverse strength. 

2. Hanger Rods: Of same pultruded structural construction as the support angles, and of the 

same flame retardant vinylester resin. 

3. Acceptable Manufacturers: 

a. Creative Pultrusions, Inc. 

b. Molded Fiber Glass Co. 

c. Or approved equal. 

G. Base Supports: 

1. Concrete Bases: 

a.  Do not use concrete base supports where distance from floor to bottom of 

unsupported element exceeds five feet. 

b. Concrete work is specified in Division 3 - Concrete. 

2. Saddles:  

a. Consist of pipe saddle support and pipe column designed to adequately support 

applied loads with a base bolted to floor and set on one inch thick grout bedding.  

b. Acceptable Manufacturers: 

1) National Pipe Hanger Corp.  

2) Pipe Supports Group (Bergen Engineered Hangers) 

3) Piping Technology & Products 

4) Or approved equal 

3. Pipe Column: Pipe nipple of ASTM A53 Schedule 80 galvanized steel pipe. 

H. Stainless Steel Stanchion Saddle Support: Provide AISI Type 304 or 316 stainless steel 

stanchion saddle support as shown on the Drawings. 

1. Stanchion height shall be field-adjustable by means of a threaded post. 

2. Saddle and Baseplate: Provide AISI Type 304 or 316 stainless steel, minimum 1/4-inch 

thick. 

3. Pipe Column: Provide AISI Type 304 or 316 stainless steel Schedule 80 pipe. 

4. Acceptable Manufacturers: 
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a. FM Stainless, LLC. 

b. Pipe Supports Group 

c. Pipeline Products, Inc. 

d. Or approved equal. 

I. Pipe Clamps: Fabricated of AISI Type 304 or 316 stainless steel. 

1. Riser Clamps: Use to support vertical runs of conduit at each floor, or closer where 

required. Clamps fabricated of AISI Type 304 or 316 stainless steel. Clamps designed to 

be bolted around conduit and attach to or rest on the building construction surfaces. 

J. Pipe Hangers: Fabricated AISI Type 304 or 316 stainless steel. Regardless of the style hangers 

provided for conduit sizes 2-l/2-inches or larger they shall incorporate a means of vertical 

adjustment after erection while supporting the load. 

1. Isolation Hangers: Provide coated or plated hangers to isolate steel hangers from 

dissimilar metal. 

2. Adjustable Band Hangers: AISI Type 304 or 316 stainless steel band type hangers 

designed for suspension on hanger rods with provisions for vertical adjustments and 

locking in position using supporting and locknuts. 

3. Clevis Hangers: AISI Type 304 or 316 stainless steel yoke and U-strap type with cross 

bolt over conduit. 

K. Pipe Brackets: 

1. Welded Steel (Light Duty): Provide welded steel brackets of steel conforming to ASTM 

A 36 and pre-punched with a minimum of two fastener holes. 

2. Welded Steel (Medium Duty): Provide welded steel brackets of steel conforming to 

ASTM A 36 and manufactured with a minimum of two fastener holes. Provide bracket 

designed for service up to 1,500 lb. load. 

3. Malleable Iron: Provide side beam design bracket of malleable iron construction and 

suitable for up to 3,500 pound load. 

L. Pipe Racks: Provide pipe racks or trapeze hangers, designed for pipe runs of multiple pipes, 

fabricated from AISI Type 304 or 316 stainless steel, and designed to suit conditions at points 

of installation. 

1. Keep pipes in relative positions to each other by use of clamps or clips. Lines subject to 

thermal expansion must be free to slide or roll. 

M. Pipe Anchors, Guides and Sliding Supports:  

1. Anchors fabricated from carbon steel, ASTM A36. 

2.  Guides fabricated from carbon steel, ASTM A36, or cast iron, ASTM A48. 

3. Sliding supports fabricated of cast iron, ASTM A48. 

4. Provide anchors, guides and supports where necessary to keep pipes in accurate 

alignment, to direct expansion movement and to prevent buckling, swaying and undue 

strain. 

2.2 ANCHORS AND FASTENERS 

A. Anchor Rods (Pre-Set): Where anchor rods are indicated or required as pre-set in cast-in-place 

concrete, provide anchor bolts of headed (heavy hexnut) or bearing plate design. Provide nuts 

and washers, and leveling nuts where indicated on the Drawings, all in materials matching the 

rod. 
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1. Stainless Steel Anchor Rods: Stainless steel conforming to ASTM A320, Grade B8, AISI 

Type 303 or Type 304, and Grade B8M, AISI Type 316 where indicated on the 

Drawings. 

2. Standard Anchor: Conforming to ASTM A307 for bolts and ASTM A563 for nuts and 

washers. 

3. Galvanized Anchor Bolts: Conforming to ASTM A307 for bolts, nuts and washers; and 

ASTM A153 and ASTM B695 for galvanizing. 

B. Drilled-In Toggle Type Anchors and Fasteners: Use for applications in masonry and precast 

concrete hollow-core structure components. 

1. Anchors: Provide anchors designed to accept both machine bolts or threaded rods. Such 

anchors to consist of an expansion shield and expander nut contained inside the shield. 

Expander nut fabricated and designed to climb the bolt or rod thread and simultaneously 

expand the shield as soon as the threaded item, while being tightened, reaches and bears 

against the shield bottom. 

2. Shield Body: Consisting of four legs, the inside of each tapered toward shield bottom (or 

nut end). The end of one leg is elongated and turned across shield bottom. Outer surface 

of shield body ribbed for grip-action. 

a. Expander Nut: Square design with sides tapered inward from bottom to top. 

b. Material: Die cast Zamac No. 3 zinc alloy of 41,000 psi minimum tensile strength. 

Shield and nut made in conformance with S.A.E. 903, ASTM B86. 

3. Fasteners: Machine bolts conforming to S.A.E. Grade 2, for use with above anchors; nuts 

and washers conforming to ASTM A563. 

4. Acceptable Manufacturers: 

a. MKT Fastening 

b. Or approved equal. 

C. Drilled-In Expansion Anchors and Fasteners: Provide anchors that meet ACI 318 Appendix D 

requirements for cracked concrete and have a current approved ICC Evaluation Report. Use for 

applications in cast-in-place concrete and solid precast concrete structure components. 

1. Standard Anchor/Fastener: UL Listed and one-piece stud (bolt) with integral expansion 

wedges, nut and washer, and meeting physical requirements of Fed. Spec. FF-S-325, 

Group II, Type 4, Class 1. 

2. Stainless Steel Anchor/Fastener: UL Listed one-piece stud (bolt) with integral expansion 

wedges, nut and washer, and meeting physical requirements of Fed. Spec. FF-S-325, 

Group II, Type 4, Class 1. Stud of AISI Type 303 or Type 304 stainless steel and nut and 

washer of AISI Type 316 stainless steel. 

3. Acceptable Manufacturers: 

a. Hilti Corporation 

b. Simpson Strong Tie Co 

c. Or approved equal 

D. Adhesive Anchoring System: Provide anchors that meet ACI 318 Appendix D requirements for 

cracked concrete and have a current approved ICC Evaluation Report. Adhesive anchor setting 

system is to be composed of anchors and fasteners as specified, and a self-contained cartridge 

system capable of dispensing both epoxy components in the proper mixing ratio. Provide 

system designed for compatibility with hollow or solid base materials. 

1. Standard Anchor Rod Assembly: Chamfered end threaded stud rod of ASTM A307 steel 

with nut and washer. Stud size as indicated on Drawings. 

2. Stainless Steel Anchor/Fastener: Chamfered end threaded stud rod of AISI Type 304 

stainless steel, with nut and washer of AISI Type 316 stainless steel. 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES            9/7/2022 

KENT COUNTY MARYLAND 

HANGERS, ANCHORS, SUPPORTS, AND SEALS 400500 - 7 

3. Adhesive Cartridge: Provide a dual cartridge containing both hardener and resin and 

dispenses from the dual cartridge through a static mixing nozzle. 

a. Two-component, 100 percent solid, non-sag paste, insensitive to moisture and 

meeting requirements of ASTM C881, Type IV, Grade 3. Class A, B, and C. 

Shrinkage during cure is limited to 0.00051 inch per inch maximum in accordance 

with ASTM D2566. Compressive strength of 10,300 psi minimum in accordance 

with ASTM D695. 

b. Inject the pre-mixed adhesive directly into the prepared anchor hole and insert 

anchor/fastener in the adhesive in accordance with the adhesive manufacturer’s 

installation instructions. 

c. Only injection tools and static mixing nozzles as recommended by manufacturer 

shall be used. 

4. Acceptable Manufacturers: 

a. Hilti Corporation 

b. Simpson Strong Tie Co 

c. Or approved equal 

E. Welding Electrodes: Table 4.1.1 of AWS D1.1 as required for applicable base metals and 

welding process. 

2.3 SLEEVE AND SEAL MATERIALS 

A. Pipe Sleeves: 

1. Four Inches and Smaller:  

a. For wall sleeves, fabricate from Schedule 80 PVC and weld a 2-inch wide 

intermediate anchoring flange midway on pipe sleeve. 

b. For floor sleeves, fabricate from Schedule 10, 304L stainless steel. 

2. Larger than 4-Inches:  

a. Process Piping: Cast iron or ductile iron same size as passing pipe with an integral 

intermediate flange on sleeve exterior. Tap MJ wall sleeves for studs. Where 

required by Contract Drawings tap flanged wall sleeves for studs. 

b. Acceptable Substitutes for Ductile Iron: 

1) Sleeves 24-inch and smaller: Stainless steel or Schedule 80 PVC. 

2) Sleeves larger than 24-inch: Stainless steel. 

3. 2-Inch to 25-Inch High Impact Resistant HDPE Pipe Penetration Sleeves For Use with 

Modular Seals: 

a. Trumbull Century-Line Sleeves Model CS. 

b. Or approved equal. 

4. For pipe sleeve sizes not indicated on Drawings, size sleeves one pipe size larger than 

overall outside diameter of pipe or insulated pipe. 

B. Wall Pipe: Use where a water bearing structure contacts a non-water bearing structure. Ductile 

or cast iron construction with an integral intermediate anchoring flange midway on pipe 

exterior. 

1. Wall pipe ends of type indicated on Drawings. Where not indicated, pipe end to match 

that of adjoining pipe. 

2. Use wall pipes similar to those manufactured by American Cast Iron Pipe Co., U.S. Pipe 

and Foundry Co., or approved equal. 
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C. Foundation Sleeves: Gray or ductile cast iron with intermediate wall collar anchor and cutting 

grooves on plain end. 

1. Sleeve designed for and furnished with mechanical joint gasket and gland. 

2. Sleeve designed to pass pipes through interior dimension of sleeve. 

3. Use Clow MJ Wall Sleeve F-1429 or approved equal.  

D. Water-Tight Riser Sleeve: Use cast iron two-piece sleeve with caulking recess and soft 

neoprene floor sealing gasket. Provide caulking following sleeve installation.  

1. ITT Grinnell, Figure 405. 

2. Or approved equal.  

E. Wall Seal:  

1. Water Bearing to Non-Water Bearing Structure: Provide wall pipe or where indicated on 

Drawings, a modular seal as specified below. 

2. Exterior Walls: Hydrostatic seal designed to seal opening between pipes and a true wall 

opening. Provide modular seal as specified below. Caulking, mastic sealants are not 

equal. 

3. Interior Walls Between Non-Water Bearing Structures: Provide approved plastic sealants, 

caulked and packed. 

F. Modular Seals: Provide modular mechanical type, consisting of interlocking synthetic rubber 

links shaped to continuously fill annular space between pipe and wall or floor sleeve. Links to 

be loosely assembled with type 316 stainless steel nuts and bolts to form a continuous rubber 

belt around pipe with a pressure plate under each bolt head and nut. Sleeves to be sized to suit 

seals furnished 

1. Acceptable Manufacturer: 

a. Trumbull Manufacturing; Link Seal. 

b. Metraflex Co.; Metraseal. 

c. Or approved equal. 

G. Wall and Ceiling Plates: Cast metal with integral set screw or similar anchoring screw. Hinged 

or split design plates can be used. 

H. Escutcheons: Provide chrome plated stamped steel hinged plates to close pipe penetrations 

through structure interior in finished areas. Use plates designed to lock on pipes using set 

screws. 

I. Fire Seals: Provide approved Fire Seals where piping penetrates fire rated walls, floors, 

partitions and ceilings to ensure fire rating is maintained. 

1. For fire rating 2 hours or less, provide fire seal compound or mechanical seals. 

2. For fire rating greater than 2 hours, provide mechanical seals. 

3. For multiple pipe penetrations, provide approved through-wall barriers. 

4. Acceptable Manufacturers: 

a. Compound - Dow Corning, Corp. 

b. Mechanical Seal - Metraflex, Co. 

c. Through-Wall Barrier - Crouse-Hinds, Co. 

d. Or approved equal 
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PART 3 - EXECUTION  

3.1 PIPING SYSTEM SUPPORT INSTALLATION  

A. General:  

1. Install pipe supports and anchors to hold piping straight and true to line both vertically 

and horizontally.  

2. Where thermal movement in pipeline will occur, pipe hanger assembly must be capable 

of supporting line in all operating conditions.  

3. Locate hangers to prevent excessive stress in pipe and connected equipment. 

4. Install pipe supports anchored directly to or suspended directly from structural supports. 

Where pipe hangers fall between structural members use auxiliary steel supports to carry 

pipe hangers.  

5. Do not support piping from metal decks (if any).  

B. Spacing of Hangers and Supports:  

1. General:  

a. Space hangers and supports as specified below and in ANSI B31.1 and MSS SP-58 

and MSS SP-69 and as indicated on Drawings.  

b. Give special consideration to spacing of hangers and supports where components 

such as fittings and valves impose concentrated loads.  

c. Provide support 12 inches from each change in direction of pipe. 

d. Support vertical pipes at each floor. Brace pipe between floors at intervals not 

exceeding 10 feet. 

e. Support pipe 12 inches in diameter and larger within three feet of where pipe 

passes through walls. 

2. Ductile Iron Pipe:  

a. Provide at least one support for each length of pipe with hanger located adjacent to 

joint.  

b. Hanger Spacing: Not more than 8 feet.  

c. Support each change of direction or branch connection.  

3. Cast Iron Soil Pipe: Space hangers on horizontal runs of Cast Iron Soil Pipe per CISPI 

301. 

4. Steel Pipe: Space hangers on horizontal runs of steel pipe as follows: 

a. 1 inch and smaller: 8 feet O.C. maximum. 

b. 1-1/4 inches to 2 inches: 10 feet O.C. maximum. 

c. 2-1/2 inches and larger: 12 feet O.C. maximum. 

5. Copper Tubing: Support copper tubing with copper, copperized or hangers large enough 

to accommodate insulating pipe covering. Do not support with ferrous metal. Space 

hangers on horizontal runs in accordance with following: 

a. Tube sizes 3/8 through 3/4 inches: 5 feet O.C. maximum. 

b. Tube size one inch: 6 feet O.C. maximum. 

c. Tube size 1-1/4 inches: 7 feet O.C. maximum. 

d. Tube size 1-1/2 through 2 inches: 8 feet O.C. maximum. 

e. Tube size 2-1/2 inches: 9 feet O.C. maximum. 

f. Tube size 3 inches: 10 feet O.C. maximum. 

g. Tube size 3-1/2 through 4 inches: 12 feet O.C. maximum. 

h. Support copper tubing with copper, copperized or hangers large enough to 

accommodate insulating pipe covering. Do not support with ferrous metal. 

6. Polyvinyl Chloride Pipe: Space in accordance with pipe manufacturer's specifications.  
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7. HDPE: Space in accordance with pipe manufacturer's specifications.  

C. Pipe Sleeve Installation: 

1. Fit all pipe passing through masonry and concrete construction with wall sleeves unless 

otherwise noted on Drawings. 

2. Set pipe sleeves in forms, walls, partitions, floors and ceilings as construction work 

progresses. Make ends of wall sleeves flush with all walls, unless otherwise shown. 

3. Provide and set sleeves to avoid delaying construction activities of other trades. Perform 

any additional cutting and boring required due to improperly located or omitted openings 

without cost to Owner, and perform such additional work under observation of Engineer. 

4. Plug sleeves set for future use unless otherwise called for on Drawings. 

D. Wall Pipe Installations: 

1. Use wall pipes for installations where piping is cast integrally into structure. 

2. Provide wall pipes with joining ends to match or mate with those of pipes being 

connected. 

3. Provide proper gaskets, bolts, nuts and washers as required in pipe joining to wall pipes. 

E. Foundation Sleeve Installation: 

1. Use foundation sleeves for piping installations where piping is designed to pass through a 

foundation wall and does not form an integral part of wall. 

2. Provide proper gland and gasket to make a watertight seal on piping passing through 

foundation sleeve. 

F. Watertight Riser Sleeve Installation: 

1. Use water-tight riser sleeves for installations where piping within a structure passes 

vertically through a floor which may be subject to flooding or install at locations 

indicated on Drawings. 

G. Equipment Supports and Penetrations Seals for Materials and Equipment Exposed to Weather: 

Provide stainless steel fasteners for both exposed and concealed attachments in exterior 

locations. 

H. Seals and Plates Installation: 

1. Following pipe installation through sleeves in exterior walls below grade, install Wall 

Seal to render installation leak free. 

2. Install wall seal as close to outside surface of wall as possible to provide an airtight seal 

above grade and a watertight seal below grade. Apply a coating of coal tar paint or other 

type approved coating on bolt heads and other metal parts on below grade wall seals prior 

to backfilling. 

3. Install wall and ceiling plates to close pipe sleeve openings. 

4. Install escutcheons to close pipe sleeve openings in finished areas. 

I. Fire Seals Installation: 

1. Following pipe installation through sleeves in fire-rated walls or partitions and floors, and 

after safing insulation is installed, install Plates secured to adjacent materials. 

2. Provide safing insulation fire stop of such thickness as required to meet one, two, or 

three-hour ratings as consistent with fire ratings of wall, floors and ceilings where safing 

is installed. 

3. Install Escutcheons on pipes passing through sleeves in finished locations. 
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J. Installation In Warranted Roofing System: Perform roof work associated with equipment 

support and penetration seal installations, either by using installing contractor of record for 

existing roofing; or by using a qualified installer as qualified by manufacturer of existing 

roofing system manufacturer. 

1. Submit evidence of acceptability as a qualified installer of roofing system manufacturer. 

2. Provide Owner with written conformation from roofing system manufacturer that roof 

penetration work was performed in accordance with original warranty requirements, and 

warranty remains intact. 

K. Existing Structure Penetrations:  

1. Make existing masonry and concrete structure penetrations for piping by core-drilling 

method. Make penetrations true, clean and free from spalling.  

2. Make wall penetration sized to accommodate pipe plus hydrostatic Wall Seal. 

3. Provide cast metal escutcheons to close the interior side of the structure penetration. 

4. Wall Seal: Provide hydrostatic Wall Seal, as specified previously for underground piping 

passing through core-drilled openings.  

3.2 ANCHOR AND FASTENER INSTALLATIONS 

A. Auxiliary Steel Fabrication: Insofar as possible, fit and shop assemble steel fabrications and 

make ready for field installation. 

1. Drill or punch holes as required for attachment of work and for bolted connections. 

Burned holes are not acceptable. 

2. Perform welding of assemblies in accordance with AWS D1.1. Dress welds smooth and 

free of sharp edges and corners. 

3. Perform shop painting of auxiliary steel as specified in Section 40 05 00. 

B. Threaded Bolts: Draw threaded bolted connections up tight using lock washers to prevent bolt 

or nut loosening. 

C. Drilled-In Expansion Anchor and Fastener Installation: 

1. General: In general, install expansion anchors in strict accordance with manufacturer's 

instructions and in accordance with following. 

2. Drilling Holes: Use rotary hammer type drill and make drill holes to required diameter 

and depth as consistent with anchor manufacturer's instructions for size of anchors being 

installed. 

3. Minimum Embedment: Embed expansion anchors to six bolt diameters, unless otherwise 

indicated on Drawings. 

D. Drilled-In Adhesive Anchor Installation: 

1. General: In general, install adhesive anchors in strict accordance with manufacturer's 

instructions and in accordance with the following. 

2. Drilling Holes: Use rotary hammer type drill and make drill holes to required diameter 

and depth as consistent with anchor manufacturer's instructions for size of anchors being 

installed. 

a. Prior to setting cartridge and anchor stud clean drilled holes free of loose material. 

Clean holes by blowing from the back of the borehole with oil-free compressed air, 

fully retracting the air extension 2 times. Bruch 2 times with properly sized round 

steel brush. Blow again with compressed air 2 times or until return air stream is 

free of noticeable dust. 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES            9/7/2022 

KENT COUNTY MARYLAND 

HANGERS, ANCHORS, SUPPORTS, AND SEALS 400500 - 12 

3. Anchor Rod Installation: Following cartridge installation in prepared drill holes, set 

anchor rod to required depth. Set anchor rods truly perpendicular to base plate of item 

being anchored. 

4. Minimum Embedment: Embed 3/8-inch 7/8-inch adhesive anchors to one-half inch 

greater than eight times the bolt diameter. Embed 1-inch and larger adhesive anchors 

eight times the bolt diameter. 

 

END OF SECTION 400500 
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SECTION 402000 - LIQUID PROCESS PIPING 

 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Above and below grade liquid process piping located both inside and outside of 

treatment plants.  

1.2 REFERENCES 

A. Abbreviations and Acronyms 

1. AISI – American Iron and Steel Institute. 

2. CPVC – chlorinated polyvinyl chloride 

3. EPDM – ethylene propylene diene monomer 

4. FKM – Fluorine rubber containing vinylidene fluoride as a monomer as known as 

Viton 

5. PTFE – polytetrafluoroethylene as known as Teflon 

6. PVC – polyvinyl chloride 

B. Definitions 

1. Leakage – the quantity of water that is supplied to the piping system, valved, or 

approved section in order to maintain pressure within 5 psi of the specified leakage test 

pressure after the piping has been filled and air is expelled. 

C. Reference Standards: The publications listed below form a part of this specification to the 

extent referenced. The publications are referred to within the text by the basic designation only. 

1. American Society of Sanitary Engineering (ASSE) 

a. ASSE 1001 Atmospheric Type Vacuum Breakers 

2. American Water Works Association (AWWA) 

3. ASME International (ASME) 

a. ASME B1.1 Unified Inch Screw Threads (UN and UNR Thread  

Form) 

b. ASME B1.20.1 Pipe Threads, General Purpose (Inch) 

c. ASME B1.20.2M Pipe Threads, 60 Deg. General Purpose (Metric) 

d. ASME B36.19M Stainless Steel Pipe 
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e. ASME B40.100 Pressure Gauges and Gauge Attachments 

4. ASTM International (ASTM) 

a. ASTM D1784 Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) 

Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds 

b. ASTM D1785 Standard Specification for Poly(Vinyl Chloride) (PVC), Plastic 

Pipe, Schedules 40, and 80 

c. ASTM D2467 Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 80 

d. ASTM D2564 Standard Specification for Solvent Cements for Poly(Vinyl 

Chloride) (PVC) Plastic Piping Systems 

e. ASTM F439 Standard Specification for Chlorinated Poly(VinylChloride) 

(CPVC) Plastic Pipe Fittings, Schedule 80 

f. ASTM F441/F441M Standard Specification for Chlorinated Poly(Vinyl 

Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80 

g. ASTM F493 Solvent Cements for Chlorinated Poly(Vinyl Chloride) (CPVC) 

Plastic Pipe and Fittings 

h. ASTM F656 Primers for Use in Solvent Cement Joints of Poly(Vinyl 

Chloride) (PVC) Plastic Pipe and Fittings 

i. ASTM F714 Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside 

Diameter 

                          6. Ductile Iron Research Association (DIPRA) 

                                     a. Thrust Restraint Design (TRD) for Ductile Iron Pipe, current edition 

7. Manufacturers Standardization Society of the Valve and Fittings Industry (MSS) 

a. MSS SP-58 Standard for Pipe Hangers and Supports - Materials, Design and 

Manufacture 

b. MSS SP-69 Standard for Pipe Hangers and Supports - Selection and 

Application 

c. MSS SP-89 Pipe Hangers and Supports - Fabrication and Installation Practices 

8. National Fire Protection Association (NFPA) 

a. NFPA 704 Identification of the Hazards of Materials for Emergency Response 

9. Plastics Pipe Institute (PPI) 

a. PPI TR-21 Thermal Expansion and Contraction in Plastic Piping Systems 

10. U.S. National Archives and Records Administration (NARA) 

a. 29 CFR 1910 Occupational Safety and Health Standards 
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1.3 ADMINISTRATIVE REQUIREMENTS 

A. Sequencing: 

1. For slab, floor, wall, and roof penetrations, keep pertinent wall pipes and sleeves on 

site before they are required for placement in concrete forms. 

2. Verify and coordinate the size and location of building and structure pipe penetrations 

before forming and placing concrete. 

1.4 SUBMITTALS 

A. Engineer review is required for submittals designated as “Action Submittals”. Submittals not 

designated as "Action Submittals" are for Contractor Quality Control approval and are to be 

submitted to Engineer for information only. Submit the following in accordance with Section 01 

3300 – SUBMITTAL PROCEDURES: 

A. Action Submittals 

1. Product Data: 

a. Manufacturer's descriptive and technical literature for each piping system, 

including design recommendations; pressure and temperature ratings; 

dimensions, type, grade and strength of pipe and fittings; thermal characteristics 

(coefficient of expansion and thermal conductivity); and chemical resistance to 

each chemical and chemical mixture in the liquid stream. 

2. Shop Drawings: 

a. Equipment shop drawings and support system detail drawings showing piping 

systems and appurtenances, such as mechanical joints, valves, local indicators 

and hangers, including a complete list of equipment and materials. 

b. As-built drawings showing pipe anchors and guides, and layout of piping 

systems relative to other parts of the work including clearances for maintenance 

and operation. 

c. Revise contract piping and instrumentation diagrams (P&IDs) to reflect the 

constructed process system identifying and labeling equipment, instrumentation, 

valves, vents, drains, and other inline devices. 

B. Informational Submittals 

1. Certificates: 

a. A signed statement certifying that the installation is satisfactory and in 

accordance with the Contract Documents and the manufacturer's prescribed 

procedures and techniques, upon completion of the project and before final 

acceptance. 

b. Plastic Piping System: documentation certifying that the manufacturer of each 

thermoplastic piping system is listed with the Plastic Pipe Institute as meeting the 
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recipe and mixing requirements of the resin manufacturer for the resin used to 

manufacture each of the respective thermoplastic pipe systems. 

c. Plastic Pipe Installation: statement signed by the plastic pipe manufacturer's 

representative certifying that the Contractor's personnel are capable of properly 

installing the piping system on the project. 

2. Delegated Design Submittals or Design Data: 

a. Manufacturer's engineering end load calculations for anchors in double 

containment piping systems. 

3. Manufacturer Instructions: 

a. The manufacturer's installation recommendations or instructions for each 

material or procedure to be utilized, including materials preparation. 

b. A list of special tools necessary for each piping system and appurtenances 

furnished for adjustment, operation, maintenance and disassembly of the system. 

c. A list of special tools necessary for each valve type and appurtenances 

furnished for adjustment, operation, maintenance and disassembly. 

4. Source Quality Control Submittals: 

a. Within 24 hours of conclusion of physical tests, provide copies of test results, 

including calibration curves and results of calibration tests. 

5. Field Quality Control Submittals: 

a. Within 24 hours of conclusion of physical tests, provide copies of test results, 

including calibration curves and results of calibration tests. 

6. Manufacturer Reports: 

a. Material safety data sheets 

7. Special Procedure Submittals: 

a. The method proposed for disposal of wastewater from hydrostatic tests and 

disinfection, and all required permits, prior to performing hydrostatic tests. 

8. Qualification Statements: 

a. Demonstration of specified piping system installation experience. 

b. Demonstration of specified double containment piping system installation 

experience. 

C. Closeout Submittals 

1. Operation and Maintenance Data: 

a. Operation and maintenance manuals in indexed booklet form. Detail in the 

Operation Manuals the step-by-step procedures required for specialized startup, 
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operation and shutdown of piping systems, and include the manufacturer's name, 

model number, parts list and brief description of piping equipment such as valves 

and other appurtenances and their basic operating features. List in the 

Maintenance Manuals routine maintenance procedures and troubleshooting 

guides for the equipment and include piping layout and valve locations. 

1.5 QUALITY ASSURANCE 

A. Qualifications 

1. Installer: 

a. Successfully completed at least 3 projects of the same scope and size or larger 

within the last 6 years. 

b. Demonstrate specific experience in regard to the system installation to be 

performed. 

c. Demonstrate at least 10 years of double containment piping system installation 

experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products in accordance with Section 016000 – PRODUCT 

REQUIREMENTS and the amendments and additions presented in this Article. 

B. Delivery and Acceptance Requirements: 

1. Accompany each chemical delivered for use in pipe installation with material safety 

data sheet in conformance with 29 CFR 1910 Section 1200(g). Include solvents, solvent 

cements, glues and other materials that contain hazardous compounds. 

2. Pack, package and mark plastic pipe in accordance with ASTM D3892. 

C. Storage and Handling Requirements: 

1. Cap piping during installation to keep out dirt and other foreign matter. 

2. Handle solvents, solvent cements, glues and other materials that contain hazardous 

compounds in accordance with ASTM F402. 

3. Classify and mark storage facilities in accordance with NFPA 704. 

4. Handle and store pipe and fittings in accordance with the manufacturer's 

recommendation. 

1.7 FIELD CONDITIONS 

A. Existing Conditions: 

1. Verify existing piping and penetrations. 
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2. Prior to ordering materials, expose existing pipes that are to be connected to new 

pipelines. 

PART 2 – PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SYSTEMS 

A. Manufacturers: 

1. Provide material and equipment that are the standard products of a manufacturer 

regularly engaged in the manufacturing of the products and that have been in satisfactory 

use for not less than 2 years prior to Bid opening. 

2. Ensure pipe, valves, fittings and appurtenances are supported by a service organization 

that is within 120 miles of the site. 

B. Performance: 

1. The pressure ratings and materials specified represent minimum acceptable standards 

for piping systems. Provide piping systems suitable for the services specified and 

intended. 

2. Coordinate each piping system to function as a unit. 

3. Provide flanges, valves, fittings and appurtenances with a pressure rating not less than 

that required for the system in which they are installed. 

4. Pipe Supports in accordance with 400500 - Hangers, Anchors, Supports, And Seals. 

C. Materials: 

1. Provide piping materials and appurtenances as specified and indicated, as necessary 

and suitable for the service intended. 

2. Provide piping materials, appurtenances, and equipment of equal material and ratings 

as the connecting pipe, new and unused except for testing equipment. 

3. Provide identical products of the same manufacturer for components that serve the 

same function and are the same size. 

4. Provide pipe fittings compatible with the applicable pipe materials. 

5. Use nominal sizes for standardized products. 
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6. Identification and Tagging: Ensure pipe, valve, and appurtenance markings adequate to 

distinguish it from others and allow for the operation and maintenance manual to refer 

that individual element. 

2.2 PVC PIPING SYSTEM 

A. Materials: 

1. Pipe: PVC, ASTM D1785, Schedule 80, ASTM D1784 minimum cell classification 

12454-B. 

2. Tubing: PVC, flexible and clear, nominal size indicated on the Drawings. 

3. Fittings: PVC, ASTM D2467, ASTM D1784 minimum cell classification 12454-B. 

Ensure the schedule rating for the fittings are not less than the associated pipe. 

4. Flanged Fittings: 

a. ASME B16.5 Class 150, one piece, molded hub type, flat faced, having 

pressure rating not less than the pipe pressure rating. 

b. Bolts and Washers: stainless steel, ASTM A193/A193M, Grade B8 hex head. 

c. Nuts: ASTM A194/A194M, Grade 8 hex head 

d. Gaskets: full-faced, not greater than 1/8 inch thick, black, 60 IRHD, 

Dipolymer, A Family, Bisphenol cure in accordance with ASME B16.21. 

5. Tubing Fittings: polypropylene bodies, barb and holding nut, rated to not less than 150 

psig with straight threads conforming to ASME B1.1. 

6. PVC Solvent Cement: ASTM D2564, manufacture and viscosity recommended by the 

pipe and fitting manufacturer to assure compatibility. 

B. Assembly/Fabrication: 

1. Joints: 

a. Provide socket-weld or flanged connections except where connecting to 

unions, valves, and equipment with threaded connections that might require 

future disassembly. Thread and back-weld connections at those points. 

b. Connect tubing using compression fittings. 
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2. Fittings: 

a. Provide socket type fittings except where indicated as flanged fittings 

b. Join socket connections with PVC solvent cement. Prepare joints with primers 

conforming to ASTM F656 prior to cementing and assembly. 

c. Flanged Fittings: when the mating flange has a raised face, use a flat ring 

gasket and a filler gasket between outer diameter of the raised face and the flange 

outer diameter to protect the PVC flange from bolting moment. 

d. Tubing Fittings: compression type. 

2.3 CHLORINATED POLYVINYL CHOLORIDE (CPVC): 

A. Materials: 

1. Pipe: CPVC, ASTM F441/F441M, Schedule 80, ASTM D1784 minimum cell 

classification 23447-B. 

2. Fittings: CPVC, ASTM F439, socket type, ASTM D1784, minimum cell classification 

23447-B. Ensure the schedule rating for the fittings are not less than the associated pipe. 

3. Flanged Fittings: 

a. Flanged Fittings: ASME B16.5 Class 150, one piece, molded hub type, flat 

faced, having pressure rating not less than the pipe pressure rating. 

b. Bolts and Washers: stainless steel, ASTM A193/A193M, Grade B7 hex head  

c. Nuts: ASTM A194/A194M, Grade 2H hex head. 

d. Gaskets: full-faced, not greater than 1/8 inch thick, fluoropolymer resins in 

accordance with ASME B16.21. 

4. Solvent Cement: ASTM F493, manufacture and viscosity recommended by the pipe 

and fitting manufacturer to assure compatibility. 

B. Assembly/Fabrication: 

1. Joints: 

a. Join piping system by socket-weld or flanged connections except where 

connecting to unions, valves, and equipment with threaded connections that 
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might require future disassembly. Thread and back-weld connections at those 

points. 

2. Fittings: 

a. Flanged Fittings: when the mating flange has a raised face, provide a flat ring 

gasket and a filler gasket between outer diameter of the raised face and the flange 

outer diameter to protect the CPVC flange from the bolting moment. 

2.4 ISOLATION JOINTS, EXPANSION JOINTS, AND COUPLINGS 

A. Couplings for Nonmetallic Piping: 

1. Bellows Coupling: 

a. Provide bellows couplings having no less than 2 PTFE convolutions unless 

otherwise shown, with ductile iron flanged, faced and drilled to ASME B16.1 

Class 125, end connections, and metal reinforcing bands. 

b. Maximum allowable working pressure: 140 psig at 120 degrees F. 

c. Provide bolting to restrain the force developed by 1.5 times the specified 

maximum allowable operating pressure. 

d. Size couplings to match the associated piping. 

B. Expansion Joints: 

1. Manufacturer List: 

a. Ex-Tend Series 200 Expansion Joint by EBAA Iron 

2. Substitution Limitations: 

a. Substitutions may be proposed in accordance with Section 01 60 00 – 

PRODUCT REQUIREMENTS. 

3. Performance: 

a. Provide pipeline expansion joints to control expansion and contraction of 

pipeline due to thermal expansion for pipe diameters 3 inches and greater. 
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b. Locations of expansion joints are shown on the Drawings. Confirm with the 

piping manufacturer that the number and location of expansion joints is adequate 

for the designed system. 

c. Pressure Rating: 150 psi.  

d. Expansion Length: not less than 4 inches per sleeve. 

4. Materials: 

b. Sealing Gaskets: FKM or PTFE 

5. Assembly/Fabrication: 

a. Flange Outlets: ANSI AWWA C110/A21.10 (Class 150). 

b. Calibrate expansion joint during installation in accordance with manufacturer’s 

recommendations for installation temperature. 

6. Finishes: 

a. Internal Surfaces: Lined with no less than 15 mils of fusion bonded epoxy 

(ANSI/AWWA C213, ANSI/NSF-61) 

b. External Surfaces: Lined with no less than 6 mils of fusion bonded epoxy 

(ANSI/AWWA C116/A21.6, ANSI/NSF-61) 

2.5 GENERAL REQUIREMENTS FOR VALVES 

A. Manufacturers: 

1. Substitution Limitations: 

a. Provide valves of one manufacturer for each type. 

B. Description: 

1. Provide valves suitable for the intended service complete with operator, actuator, 

handwheel, chain wheel, extension stem, floor stand, worm and gear operator, operating 

nut, chain, wrench, and all other accessories required for a complete operation. 

C. Performance: 

1. Size valves the same as adjoining pipe. 
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2. Provide valve ends compatible with adjacent piping system. 

D. Operation: 

1. Size operators to operate the associated valve for the full range of pressures and 

velocities. 

2. Open valves by turning counterclockwise, unless otherwise indicated. 

3. Factory mount operators, actuators, and accessories. 

4. Manual Operator: 

a. Provide gear reduction when force exceeds 39.3 pounds force under each 

operating condition, including initial breakaway. 

b. Provide a self-locking type or equip with a self-locking device. 

c. Supply a position indicator on quarter-turn valves. 

d. Worm and Gear Operators: one-piece design with worm-gears of gear bronze 

material. Provide hardened alloy steel worm with the thread ground and polished. 

e. Traveling Nut Type Operators: threaded steel reach rods with an internally 

threaded bronze or ductile iron nut. 

f. Exposed Operators: 

1) Provide galvanized and painted handwheels. 

2) Lever operators are allowed on quarter-turn valves 8 inches and 

smaller. 

3) Supply cranks on gear type operators. 

4) If located off of the operator floor, provide chain wheel operator with 

tiebacks, extension stem, floor stands, and other accessories to permit 

operation from normal operation level. 

5) Provide lockable valve handles and wheels lockable with a chain and 

padlock. 

g. Underground Operators: 
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1) Valves larger than 2.5 inch: provide a 2 inch operating nut. 

2) Valves 2 inch and smaller: provide a cross handle for operation by a 

forked key. 

3) Enclose moving parts of valve and operator in housing to prevent 

contact with the soil. 

4) For quarter-turn valves, design to withstand an input torque of 450 

foot-pound of input torque at the fully open or fully closed positions, and 

grease pack and gasket to withstand a submersion in water to 10.2 psig. 

5) Provide extension stems, bonnets, and valve boxes. 

5. Electric Operator: 

a. Provide electric operators complete with actuators, speed controls and 

accessories. 

b. Operate actuators on 120 VAC, 60 Hz with a 75 percent duty cycle and equip 

with an AC thermal overload protector with automatic rest, reversing (bi-

directional) operation for use with quarter-turn valves, or rotating equipment to 

full rotation. 

c. Gearing: two-stage planetary, permanently lubricated self-locking gear train 

with self-lubricating bearings; connections via male output staff. 

d. Start-up torque: 120 foot-pound. 

e. Stall torque: 150 foot-pound. 

f. Mount two travel stop limit switches with cams, internal, independent, 

adjustable, and actuated by cams on the drive shaft. 

g. Provide side mounted hand turn wheel for a manual override. 

h. Provide a NEMA 250 Type 4 enclosure with a corrosion resistant, baked 

epoxy finish as standard. 

i. Operating temperature range: minus 40 to plus 150 degrees F. 

j. Ensure actuators fail in last position unless otherwise indicated. 
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k. Provide electric operators with features noted in the Drawings. 

l. Provide limit switches on each actuator. 

m. Limit Switches. single-pole, double-throw (SPDT) type, rated 10 amps at 120 

volts ac, housed in a NEMA 250 Type 4 enclosure, and adjustable for open and 

closed valve positions. 

n. Positioners: 

1) For modulating actuators, control valve positions as a function of the 

input signals. 

2) Operate on 120 VAC, 60 Hz. voltage. 

3) Mode of operation: direct acting. 

4) Operate modulating valve positioners on a 4 to 20 mA input signal 

unless otherwise indicated. 

5) Provide splash-and moisture-proof, corrosion-resistant enclosures for 

positioners with gasketed covers. 

E. Materials: 

1. Do not use renewable parts of a lower quality than those specified. 

F. Finishes: 

1. Provide valves with an epoxy lining and coating in accordance with AWWA C550 

unless otherwise specified. 

2. Epoxy: 

a. Two-part liquid material or a heat-activated (fusion) material. Provide only a 

heat-activated material if valve coating is specified as "fusion" or "fusion 

bonded" epoxy. 

b. Minimum 7.0 mils dry film thickness except where limited by  

valve operating tolerances. 

3. Finish exposed valves in accordance with Section 09 91 00 – PAINTING. 
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4. Paint safety isolation valves and lockout valves with handles, handwheels, or chain 

wheels "safety yellow." 

2.06 CHECK VALVES 

A. Thermoplastic Check Valve: 

1. 0.25 inch through 16 inch: ball-check design. 

2. Body: PVC or CPVC rated for 150 psig service. 

3. End Connections: socket. 

4. Seals and seats: FKM O-ring. 

5. Caps: hex design. 

2.07 BALL VALVE 

A. Thermoplastic Ball Valve: 

1. 6 inches and smaller: 

a. Rated for 225 psig service at 70 degrees F. 

b. ASTM D1784, PVC bodies, balls, and stems. 

c. End entry; double union design, with solvent-weld socket ends connections. 

d. PTFE seat. 

e. FKM O-ring stem seals except when in contact with sodium hydroxide and 

then EPDM. 

f. Hand lever operators. 

g. Sodium Hypochlorite Service: provide vented ball to effectively vent sodium 

hypochlorite out-gassing to the pressure port 

2.8 BUTTERFLY VALVES 

A. Performance: 

1. Conform to AWWA C504 Class 150. 

B. Operation: 
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1. Manual, locking hand lever operators. 

2. Provide electric actuated operator where indicated. 

C. Materials: 

1. Body: ASTM A126 cast iron. 

2. Discs: contoured stainless steel. 

3. Valve shafts: stainless steel with self-lubricating, corrosion-resistant  

sleeve type bearings. 

4. Valve seats for 24 inch and smaller valves: chloroprene, attached to either  

the valve body or the disc. 

D. Assembly/Fabrication: 

1. ASME B16.1 Class 125 flanged end connections. 

2.9 DRAINS 

A. Valved drains might not be shown on the Drawings for individual pipelines. 

B. Provide valved drains as indicated in the piping and instrumentation diagrams and at each 

pipeline low point to complete the piping system for the use intended. 

C. Sizes: 

1. For pipelines 2.5 inch and larger: provide 0.75 inch drains equipped with  

ball valves. 

2. For pipelines 2 inch and smaller: provide 1/2 inch drains equipped with  

ball valves. 

2.10 SAMPLE PORTS 

A. Sample ports might not be shown on the Drawings of the individual pipelines 

B. Provide sample ports as indicated in the piping and instrument diagrams to complete the piping 

systems for the use intended. 
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C. Locate sample ports in easily accessible locations, avoid potential stagnant points and areas 

where material could collect. 

D. Provide sampling ports comprised of pipe fittings, pipe, and ball valves that comply with 

material, temperature, and pressure requirements of the associated piping system. 

E. Provide a block and bleed configuration. 

2.11 AIR RELEASE AND VACUUM BREAKERS 

A. Manufacturers: 

1. Manufacturer List: 

a. Cla-Val, www.cla-val.com 

b. GA Industries, LLC., www.gaindustries.com 

c. Danfoss/Flowmatic, www.flomatic.com 

d. Val-Matic, www.valmatic.com 

2. Substitution Limitations: 

a. Substitutions may be proposed in accordance with Section 016000 – 

PRODUCT REQUIREMENTS. 

B. Locate and vent air release vents such that a hazardous atmosphere will not be created upon 

operation. 

C. Locate air release and vacuum breakers as indicated on the Drawings and at each pipeline high 

point. 

D. Provide vacuum breakers on each tank and process equipment. 

E. Vacuum Breakers: 

1. 2 inch and smaller: angle type with bronze bodies and bonnets 

2. Install not less than 6 inches above the flood line of associated equipment  

and conform to ASSE 1001 for pipe applied units. 

G. Air Release Valve Suitable for Corrosive Service: 
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1. Provide air release valve that automatically exhausts entrained air that accumulates in a 

system and is ASSE approved. 

2. Provide valve rated for 150 psig working pressure and built with a standard elongated 

body. Provide compact body for applications inside buildings. 

3. Provide a cast iron body and cover, with stainless steel float and trim. 

4. Provide ASME B16.1 Class 125 flanged valve end connections. 

5. Fit the air and vacuum valve with blowoff valve, quick disconnect couplings, and not 

less than 6.6 feet of hose in order to permit back flushing after installation without 

dismantling the valve. 

2.12 ACCESSORY PRODUCTS 

A. Valve Boxes: 

1. Provide cast-iron valve boxes having metal thickness of not less than 3/16 inch, 

extension type with slide-type adjustment and flared base. 

2. Provide box length adaptable to the depth of cover required over the pipe at the valve 

location without full extension. 

3. Provide housings that completely cover the valve or service stop, complete with 

covers. 

B. Valve Accessories: 

1. Extension Bonnet for Valve Operator: provide as necessary, complete with stem and 

accessories applicable to the specific valve and operator. 

2. Floor Stand and Extension Stem: 

a. Provide nonrising, indicating type; complete with stem, coupling, handwheel, 

stem guide brackets, and yoke attachment. 

b. Space the stem guide such that stem L/R ratio does not exceed 200. 

c. Provide anchors as required 

3. Floor Box and Stem: 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGREADES        9/7/2022 

KENT COUNTY MARYLAND 

 
LIQUID PROCESS PIPING 402000 - 18 

 

a. Provide plain type, for support of nonrising type stem; complete with stem, 

operating nut, and stem guide brackets. 

b. Space the stem guide such that stem L/R ratio does not exceed 200. 

c. Provide anchors as required. 

4. Chain Wheel and Guide: handwheel direct-mount type, complete with galvanized or 

cadmium-plated chain. 

D. Pipe Insulation Material 

1. Provide insulation for pipes, valves, instrumentation and controls, and other equipment 

in accordance with Section 220719 – PIPING INSULATION. 

E. Heat Trace: 

1. Provide electrical heat trace in accordance with Section 260610 – HEAT TRACING 

FOR PROCESS PIPING. 

PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. After becoming familiar with details of the work, verify dimensions in the field and 

advise the ENGINEER of discrepancies before performing the work. 

2. Verify the size, material, joint types, elevation, horizontal location, and pipe service of 

existing pipes, and inspect size and location of structure penetrations to verify adequacy 

of wall sleeves, and other openings before installing connecting pipes. 

3. Verify the dimensions of valves, fittings, and equipment for proper fit and 

conformance to the general arrangement shown on the Drawings. Notify the ENGINEER 

of discrepancies before performing the work. 

B. Evaluation and Assessment: 

1. Carefully examine pipe, valves, fittings and related accessories for damage before 

installing. 

2. Do not install damaged piping materials. 
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3.2 PREPARATION 

A. Protection of In-place Conditions: 

1. Close pipe and equipment openings with caps or plugs during installation. 

2. Protected equipment from dirt, water, and chemical or mechanical damage. 

B. Surface Preparation: 

1. Clean ends of pipes thoroughly, remove foreign matter and dirt from inside of pipes, 

and keep piping clean during and after laying. 

2. Repair damaged coating areas in the field with material equal to the original coating. 

3. Field repair damaged and uncoated areas of galvanized piping in accordance with 

ASTM A780. 

4. Notify the ENGINEER no less than 2 weeks prior to the field fabrication of pipe and 

fittings and no less than 3 days prior to the start of surface preparation and coating 

application work. 

5. Fabricate fittings in accordance with the manufacturer's instructions 

3.3 EXPOSED PIPING INSTALLATION 

A. Run exposed piping as straight as practical along the alignment shown on the Drawings and 

with fewest numbers of joints possible. 

B. Install piping and appurtenances in conformance with reviewed shop drawings, manufacturer's 

instructions and ASME B31.3. 

C. Install piping without springing or forcing the pipe. 

D. Piping Expansion and Contraction Provisions: 

1. Install piping to allow for thermal expansion and contraction resulting from the 

difference between installation and operating temperatures. 

2. When plastic pipe is exposed to ambient conditions and when the temperature variation 

of the contents is substantial, make provisions for movement due to thermal expansion 

and contraction in accordance with PPI TR-21. 
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3. Install anchors to withstand expansion thrust loads and to direct and control thermal 

expansion. 

4. Install an intermediate pipe guide for each pipe at each metal channel framing support 

not carrying an anchor or alignment guide. 

5. Where pipe expansion joints are required, install pipe alignment guides adjacent to the 

expansion device and within 4 pipe diameters. 

6. Install expansion devices in accordance with the manufacturer's instructions and at the 

locations indicated. 

E. Piping Flexibility Provisions: 

1. Provide thrust protection as required. 

2. Install flexible couplings and expansion joints at connections to equipment, and where 

indicated. 

3. Provide additional pipe anchors and flexible couplings beyond those indicated to 

facilitate piping installation, in accordance with accepted shop drawings. 

F. Couplings, Adapters and Service Saddles: 

1. Thoroughly clean pipes of oil, scale, rust, and dirt in order to provide a clean seat for 

gaskets. 

2. Wipe gaskets clean prior to installation. 

3. Lubricate flexible couplings and flanged coupling adapter gaskets with the 

manufacturer's standard lubricant before installation on the pipe ends. 

4. Install couplings, service saddles, and anchor studs in accordance with manufacturer's 

instructions. 

5. Tighten bolts progressively, drawing up bolts on opposite sides a little at a time until 

each bolt has a uniform tightness. 

6. Use torque-limiting wrenches to tighten bolts. 

G. Piping Equipment/Component Installation: 
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1. Install piping components and indicators in accordance with manufacturer's 

instructions. 

2. Provide required upstream and downstream clearances, isolation valves, and 

miscellaneous devices for an operable installation. 

3. Provide upstream and downstream lengths of undisturbed piping in accordance with 

flow indicator manufacturer's recommendations. 

5. Local Indicators 

a. Install direct-reading indicator devices, thermometers, and pressure gauges so 

that they can be easily read from floor level, and are readily accessible for 

maintenance and service. 

b. Install pressure gauges and thermometers where indicated in the contract 

drawings. 

c. Perform field calibration of each indicator at time of installation to ensure 

measuring and reading accuracy. 

d. Install differential pressure gauges across the process equipment indicated in 

the contract drawings, in accordance with the manufacturer's recommendations, 

and arranged for easy observation. 

H. Pipe Flanges: 

1. Set pipe flanges level, plumb, and aligned. 

2. Install flanged fittings true and perpendicular to the axis of the pipe. 

3. Install so that the bolt holes are concentric to the centerline of the pipe and straddle the 

vertical centerline of the pipe. 

I. Valve Locations: 

1. Locate valves where actuators are shown. 

2. Where actuators are not shown, locate valves and oriented to permit easy access to the 

valve operator, and to avoid interferences. 

J. Pipe Tap Connections: 
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1. Do not tap pipe barrels. 

2. Make taps to ductile iron and PVC piping only with a service saddle or at a tapping 

boss of a fitting, valve body, or equipment casting. 

K. Plastic Pipe Installation: 

1. Cut, make up, and install plastic pipe in accordance with the pipe manufacturer's 

recommendations. 

2. Perform heat joining in accordance with ASTM D2657. 

3. Perform electrofusion joining in accordance with ASTM F1290. 

4. Do not thread Schedule 40 pipe. 

5. Use Schedule 80 threaded nipples to connect to threaded valves and fittings. 

6. Use strap wrenches for tightening threaded plastic joints. Do not over tighten these 

fittings. 

7. Do not lay pipe when the temperature is below 40.1 degrees F and above 90 degrees F 

when exposed to direct sunlight. 

8. Provide ultraviolet (UV) protected or UV resistant plastic pipe when installed above 

grade and outdoors. 

9. Shield pipe ends that are to be joined from direct sunlight prior to and during the laying 

operation. 

10. Provide adequate ventilation when working with pipe joint solvent cement and handle 

solvent cements, primers and cleaners in accordance with ASTM F402. 

11. Provide and install supports and hangers in accordance with the manufacturer's 

recommendations and as indicated. 

12. Where plastic pipe is subjected to severe temperature fluctuations provide for 

expansion and contraction with the use of expansion joints and offset piping 

arrangements. 

13. Hydrostatically test each line at the maximum operating pressures. 

14. PVC Piping: construct solvent-cemented joints in accordance with ASTM D2855. 
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L. Insulation: 

1. Install insulation on piping as indicated and in accordance with the provisions of 

Section 220719 - PIPE INSULATION. 

3.3 BURIED PIPE INSTALLATION 

A. Install underground thermoplastic piping systems in accordance with ASTM D2774. 

B. Excavation and Backfilling 

1. Perform earthwork as specified in Section 312000 – EARTH MOVING. 

2. Complete backfilling after inspection by the ENGINEER. 

3. Prevent damage and twisting of the pipe when lowering pipe into the trench. 

C. Fittings: 

1. At valves and connections, excavate the trench bottom with sufficient length, width, 

and depth to ensure clearance between the undisturbed trench bottom and the valves and 

connections. 

D. Thrust Restraint: 

1. Thrust restraint devices might not be shown on Drawings. Provide thrust restraint 

devices to provide complete systems for the use intended. 

2. Provide thrust restraint at pipeline tees, plugs, caps, bends, and other locations where 

unbalanced forces exist. 

3. Thrust Blocks: 

a. Provide concrete of a mix not leaner than 1 cement, 2.5 sand and 5 gravel, and 

compressive strength of not less than 2,000 psi after 28 days. 

b. Place blocking between solid ground and the fitting to be anchored. 

c. Unless otherwise indicated or directed, pour the base and thrust bearing sides 

of the thrust blocks against undisturbed earth. The sides of thrust blocks not 

subject to thrusts may be poured against forms. 

d. Provide area of bearing as shown. 
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e. Place blocking so that fitting joints are accessible for repair. 

f. Used steel rods and clamps, protected by galvanizing or a coating of 

bituminous paint to anchor vertical down bends into gravity thrust blocks. 

4. Restrained Joints: 

a. For ductile iron pipe, provide restrained joints designed in accordance with 

DIPRA TRD. 

E. Marking Tape: 

1. Provide and install pipe marking tape in accordance with the requirements of Section 

312000 – EARTH MOVING. 

F. Plastic Pipe Installation: 

1. Cut, fabricate, and install plastic pipe in strict conformance with the pipe 

manufacturer's recommendations. 

2. Provide offset loops from the trench centerline as recommended by the manufacturer 

for the maximum temperature variation between the pipe temperature at the time of 

solvent welding and operating temperature. 

3. When plastic pipe is exposed to ambient conditions and when the temperature variation 

of the contents is substantial, make provisions for movement due to thermal expansion 

and contraction in accordance with  

PPI TR-21. 

4. Support flexible plastic pipe connected to heavy fittings, manholes, and rigid structures 

so that no subsequent relative movement between the plastic pipe at the flanged joint and 

the rigid structures is possible. 

5. Do not use thrust blocking for flexible plastic piping. Install piping to withstand the 

compression and expansion forces imposed by the trench conditions. 

3.4 VALVE INSTALLATION 

A. Install flanged valve bolt holes to straddle the vertical centerline of pipe. 
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B. Clean flanged faces prior to inserting the gasket and bolts, and then tighten the nuts 

progressively and uniformly. 

C. Clean threads on threaded ends by wire brushing or swabbing prior to installation. 

D. Valve Orientation. 

1. Install the operating stem of a manual valve in a vertical position when the valve is 

installed in horizontal runs of pipe having centerline elevations 4.5 feet or less above 

finished floor, unless otherwise indicated. 

2. Install the operating stem of a manual valve in a horizontal position in horizontal runs 

of pipe having centerline elevations between 4.5 feet and 6.75 feet above finish floor, 

unless otherwise indicated. 

3. Install automatic valves in accordance with the manufacturer's instructions and 

accepted shop drawings. 

4. Butterfly Valves: 

a. Take into account changes in pipe direction for orientation of butterfly valves. 

b. Orient valve shafts so that unbalanced flows caused by pipe direction changes 

or other disturbances are equally divided to each half of the disc. 

E. Line Size Ball Valves: Install a line size ball valve and union upstream of each solenoid valve, 

in-line flow switch or other in-line electrical device, excluding magnetic flow meters, for 

isolation during maintenance. 

H. Operator Extension Stems: 

1. Where the depth of the valve is such that its centerline is more than 3 feet below grade, 

provide an operator extension stem with a 2 inch operating nut to bring the operating nut 

to a point 5.9 inches below the surface of the ground or box cover. 

2. Locate the operating nut in a floor box. 

I. Torque Tube: where the operator for quarter-turn valve is located on a floor stand, provide an 

extension stem torque tube, properly sized for the maximum torque capacity of the valve. 

3.5 AIR RELEASE, DRAINS AND SAMPLE PORTS 
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A. Provide sample ports where indicated. 

B. Install specified vents at piping high points for entrapped air release and install drains in the 

low points of pipelines regardless of whether shown on Drawings. 

3.06 FIELD QUALITY CONTROL 

A. Hydrostatic Tests: 

1. When a section of a pipeline is provided with concrete thrust blocking for fitting, 

conduct hydrostatic tests no sooner than 5 days after the installation of the concrete thrust 

blocking. 

2. Buried Piping: 

a. Conduct hydrostatic testing after the pipe is laid, the joints completed, and the 

trench partially backfilled. Leave the joints exposed for examination. 

b. Unless otherwise specified, subject piping to a hydrostatic test pressure of 100 

psig for 1 hour. 

c. Open and close each valve several times during the test. 

d. Carefully examine exposed pipe, joints, fittings, and valves during the partially 

open trench test. 

e. Replace joints showing visible leakage. 

f. Remove defective pipe, joints, fittings, and valves found during the pressure 

test and replace with new material. Repeat test until the test results are 

satisfactory. 

g. The ENGINEER may waive the requirement for the joints to remain exposed 

for the hydrostatic tests when one or more of the following conditions are 

encountered: 

1) Wet or unstable soil conditions in the trench. 

2) Compliance would require maintaining barricades and walkways 

around and across an open trench in a heavily used area that would 

require continuous surveillance to assure safe conditions. 
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3) Maintaining the trench in an open condition would delay completion 

of the Contract. 

h. Place backfill prior to the tests in accordance with the requirements of Section 

312000 – EARTH MOVING. 

3. Exposed Piping: 

a. Conduct hydrostatic testing in accordance with ASME B31.3. 

b. Test piping systems under normal service conditions to demonstrate 

compliance. 

c. Use test pressure not less than 1.5 times the design pressure. 

d. Use water as the hydrostatic test fluid. Provide clean test water of such quality 

to prevent corrosion of the piping system materials. 

e. Open air release vents at each high point of the piping system in order to purge 

air pockets while the piping system is filling. 

f. For rigid piping: 

1) Calculate maximum test pressure according to ASME B31.3, not 

exceeding the yield strength of the piping system. 

2) Do not exceed the maximum velocity during filling in accordance 

with the manufacturer's instructions. 

3) Test each part of the piping system. 

4) Maintain the hydrostatic test pressure continuously for not less than 30 

minutes and for additional time necessary to conduct examinations for 

leakage. 

5) Examine each joint and connection for leakage. 

6) Correct visible leakage and retest. 

7) Unless otherwise directed by the ENGINEER, leave the piping system 

full of water after leaks are repaired. 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGREADES        9/7/2022 

KENT COUNTY MARYLAND 

 
LIQUID PROCESS PIPING 402000 - 28 

 

g. For non-rigid, non-metallic piping and metallic piping with a nonmetallic 

liner: 

1) Calculate the maximum test pressure according to ASME 31.3, not 

exceeding 1.5 times the maximum pressure rating of the lowest rated 

component in the piping system. 

2) Do not exceed the maximum velocity during filling in accordance 

with the manufacturer's instructions. 

3) Initially pressurize the system to 50 percent of the normal service 

conditions and inspect. 

4) Repair leaks then pressurize the system to the test pressure. 

5) Add small amounts of water, as required, on an hourly basis for no 

greater than 3 hours in order to maintain the test pressure. 

6) After 4 hours, lower the test pressure by 10.2 psi. 

7) If the hydrostatic pressure remains steady for 1 hour, then no leakage 

is indicated. 

8) Inspect for leaks, repair and retest when necessary. 

9) Allow the piping system to relax for 8 hours before retesting. 

5. Time for Making Test: 

a. Except for joint material setting or where concrete thrust blocks necessitate a 

delay, underground piping jointed with rubber gaskets, mechanical or push-on 

joints, or couplings may be subjected to hydrostatic pressure, inspected, and 

tested for leakage at any time after partial completion of backfill. 

b. Conduct tests for above ground pressure piping after the piping has been 

completely installed, including supports, hangers, and anchors, and inspected for 

proper installation but prior to installation of insulation. 

C. Pipe Leakage Tests: 

1. Unless approved by the ENGINEER, conduct leakage testing after the pressure tests 

have been satisfactorily completed. 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGREADES        9/7/2022 

KENT COUNTY MARYLAND 

 
LIQUID PROCESS PIPING 402000 - 29 

 

2. Conduct each leakage test for duration of no less than 2 hours and 200 psig pressure. 

3. No piping installation will be accepted if leakage exceeds the values listed in the 

contract drawings or, if applicable, the allowable leakage determined by the following 

formula: 

L = Cf x N x D x P0.5 

Cf = conversion factor = 0.0001351 

L = allowable leakage, gallons per hour 

N = number of joints in the length of piping tested 

D = nominal pipe diameter, inches 

P = average test pressure during the test, psig. 

4. When testing discloses leakage greater than that allowed, locate leaks and repair until 

the leakage is within the specified allowance, without additional cost. 

D. Testing New to Existing Connections: 

1. Test new piping connected to existing pipe, existing equipment, existing treatment 

systems, and tanks and treatment systems furnished under other Sections. 

2. Isolate the new piping with pipe caps, spectacle blinds, or blind flanges. 

3. Test the joint between new piping and existing piping by methods that do not place the 

entire existing system under the test load. 

4. Then proceed with the testing of new piping systems as specified herein. 

E. Valve Testing: 

1. Valves may either be tested while testing pipelines, or as a separate step. 

2. Demonstrate that valves open and close smoothly with operating pressure on one side 

and atmospheric pressure on the other, and in both directions for two-way valve 

applications. 

3. Count and record the number of turns required to open and close each valve and 

account for any discrepancies with manufacturer's data. 
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4. Examined air and vacuum relief valves as the associated pipe is being filled to verify 

venting and seating is fully functional. 

5. Set, verify, and record set pressures for each relief and regulating valve. 

6. Test self-contained automatic valves at both maximum and minimum operating ranges, 

and reset upon completion of test to the design value. 

7. Test automatic valves that are not self-contained in conjunction with control system 

testing. 

END OF SECTION 402000 
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SECTION 409119.29 - LIQUID PRESSURE TRANSMITTERS AND SWITCHES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Provide liquid pressure process measurement devices (transmitters and switches)  

as shown on the Drawings, as specified herein, and as needed for a complete and  

proper installation. 

B. Related work: 

1. Documents affecting work of this Section include, but are not necessarily 

limited to, General Conditions, Supplementary Conditions, and Division  

                          01 - General Requirements of these Specifications. 

1.2 SUBMITTALS 

A. Submit shop drawings in compliance with pertinent provisions of Section 013300 

 “Submittal Procedures”, including the manufacturer's detailed specifications  

and data sheets. Provide one data sheet for each device, providing range and span 

of the device. 

B. Submit operation and maintenance (O&M) manuals in compliance with pertinent  

provisions of Section 017800 “Closeout Submittals”. Calibration records shall  

be included with this submittal. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Comply with pertinent provisions of Section 016600 “Product Requirements”. 

 

PART 2 – PRODUCTS 

2.1 PRESSURE TRANSMITTER 

A. Pressure indicating transmitter to sense and transmit water pressure. 

B. Provide pressure transmitter with the following requirements: 

1. Transducer to be an integrated circuit sensor type with true gauge pressure 

reading by venting of reference side of sensor to atmosphere. 

2. Primary fill-fluid: Silicon. 

3. Diaphragm material: 316 stainless steel. 
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4. Process Connection: 1/2" NPT. 

5. Mounting bracket: 1-1/4" to 2" pipe or surface mounting as required. 

6. Integral indicator: LCD display. 

7. Damping: Adjustable up to 15 seconds minimum. 

8. Adjustment: Integral zero and span adjustments. 

9. Power Supply: Loop power 24 Vdc. 

10. Output: 4-20 mAdc. 

11. Transient protection as required. 

12. Enclosure: NEMA 4X. 

C. Transmitter Range: 0 - 150psig 

D. Acceptable manufacturers: 

1. Rosemount, Model 2088. 

2. Or approval equal 

2.2 PRESSURE TRANSDUCER 

A. Pressure transducer to sense water pressure. 

B. Provide a pressure transducer with the following characteristics: 

1. Pressure Range: 0-100psi 

2. Accuracy: +/- 0.25% FSO 

3. Housing: Stainless Steel 

4. Pressure Reference: Sealed 

5. Output: 4-20maDC 

6. Pressure Connection: ¼" NPT male fitting 

7. Electrical Connection: Molded cable seal 

8. Full Lightning Protection 

9. Cable Type: PVC 

C. Transducer to be Model KPSI 27 as manufactured by Measurement Specialties or approved       

equal. 

2.3 PRESSURE GAUGE 

A. Pressure gauge to sense water pressure. 

B. Provide pressure gauge with the following requirements: 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES     9/7/2022 

KENT COUNTY MARYLAND 

 

409119.29-3 

LIQUID PRESSURE TRANSMITTERS AND SWITCHES 

1. Pressure Range: 0-100psi 

2. Housing: 304 Stainless Steel 

3. Size: 4 inches 

4. Wetted Materials: 316 Stainless Steel with PTFE protected steel  

diaphragm 

5. Process Connection: ½" male NPT 

C. Acceptable manufacturers: 

1. Dwyer Series SGO 

2. Or Equal 

 

PART 3 – EXECUTION 

 

3.1 INSTALLATION 

A. Install equipment in accordance with manufacturer's recommendations. 

3.2 CALIBRATION 

A. Calibrate and program equipment to meet system requirements. Three-point  

calibration shall be performed. 

3.3 START-UP AND TESTING 

A. Comply with the manufacturer's recommended testing procedures. 

 

END OF SECTION 409119.29 
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SECTION 409123.33 - FLOW PROCESS MEASUREMENT DEVICES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Flow metering equipment and accessories 

 

1.2 REFERENCES 

A. Reference Standards: The publications listed below form a part of this specification to the extent 

referenced. The publications are referred to within the text by the basic designation only. 

1. American Water Works Association (AWWA) 

a. AWWA C700 Cold-Water Meters – Displacement Type, Bronze Main Case 

2. ASME International (ASME) 

a. ASME B16.1 Cast Iron Pipe Flanges and Flanged Fittings 

b. ASME PTC 19.5 Application Part II of Fluid Meters: Interim Supplement to 

PTC 19.5 on Instruments and Apparatus 

3. ASTM International (ASTM) 

a. ASTM A126 Gray Iron Castings for Valves, Flanges, and Pipe Fittings 

b. ASTM B61 Steam or Valve Bronze Castings 

1.3 SUBMITTALS 

A. Engineer review is required for submittals designated as “Action Submittals”. Submittals not 

designated as "Action Submittals" are for Contractor Quality Control approval and are to be 

submitted to Engineer for information only. Submit the following in accordance with Section 01 

3300 – SUBMITTAL PROCEDURES: 

B. Action Submittals 

1. Product Data: 

a. Equipment dimensions and construction, equipment capacities, characteristics 

and limitations, materials, finishes, utility requirements and locations. 

2. Shop Drawings: 

a. Indicate in large scale detail, fabricated equipment showing construction 

methods and locations in plan and cross section, mounting requirements and 

clearances, and utility requirements as to types, sizes and locations. For control 

system, indicate service connections, characteristics and wiring diagrams. 
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C. Informational Submittals 

1. Test and Evaluation Reports: 

a. Flow measuring equipment calibration. 

b. Submit certified accuracy test record for flow meter. 

2. Manufacturer Instructions: 

a. Submit manufacturer’s written requirements for installation, handling, and  

special procedures                                            

C. Closeout Submittals 

1. Operation and Maintenance Data: 

a. Operating and maintenance manuals. 

2. Warranty Documentation: 

a. Statement of the terms of the warranties. 

1.4 QUALITY ASSURANCE 

A. Preconstruction Testing 

1. Complete volumetric testing of each meter prior to shipment. 

2. Complete accuracy testing of the complete meter assembly in the same pipe size and 

same type tube that the meter will be mounted in. 

3. Test meter near the minimum, intermediate, and maximum manufacturers specified flow 

ranges of the meter. 

4. Use a test facility certified annually to an accuracy of plus 0.2 percent and that is 

traceable to the National Institute of Standards and Technology. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle equipment according to manufacturer’s instructions and the 

provisions of Section 016000 – PRODUCT REQUIREMENTS. 

1.6 WARRANTY 

A. Manufacturer Warranty 

1. Warranty against defective workmanship and materials for a period of 2 years. 

 

PART 2 – PRODUCTS 

2.1 ELECTROMAGNETIC FLOWMETER 

A. Manufacturers 
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1. Manufacturer List: 

a. Sparling Instruments, LLC 

4097 N. Temple City Blvd. 

El Monte, CA 91731 

Toll Free: (800) 800-3569 

Ph.: (626) 444-0571 

Fax: (626) 452-0723 

Website: www.sparlinginstruments.com 

             b. Or Approval Equal 

 

B. Provide microprocessor-based electromagnetic flow meters at the locations shown on the 

Drawings. Ensure the meters provide electronic transmission to both integral and remote indicator, 

and recorder system as described in the electrical portion of the Specifications. 

C. Model 656 TigermagEP, manufactured by Sparling Instrument, Inc. 

D. Ensure flow meters operate continuously at each flow rate within the rated range at no less than 

5 micro mhos/cm conductivity. Ensure each flow meter uses high velocity construction and has a 

flow range from 1.6 gpm to 174 gpm with 150 psi pressure rating. 

E. Meter Accuracy: plus or minus 0.5 percent of flow rate over a 33:1 turndown at each flow rate 

above 1 fps. Verify accuracy by calibration in a flow laboratory traceable to the U.S. NIST. 

F. Rated Operating Temperature Range: between negative 40 degrees F to 266 degrees F 

G. Rated Operating Pressure Range: full vacuum to 200 psi. 

H. Provide polyurethane lining and 316 SS electrodes in a sensor with ANSI 300# flanges. 

I. Provide 4-20 mA, pulse output RS232 communication and positive zero return for external relay 

contacts. 

J. Maintain totalized flow and programmed configuration in memory for the meters lifetime. 

K. House the remote transmitters in NEMA-4X enclosures. Provide 16 digit, 2 line backlit displays. 

L. Provide a switch by power supply having an operation range from 77-265 Vac 50/60 Hz (12-60 

Vdc). Dot not exceed 20 watts power consumption. 

2.2 FLOW TRANSMITTER FOR PADDLEWHEEL 

A. Manufacturers 

1. Manufacturer List: 

a. GF Piping Systems 
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300 Kuebler Road, Easton, PA 18040 

Ph.: 610-252-7355 

Website: www.gfps.com 

2. Substitution Limitations: 

a. Substitutions allowed upon approval if alternate is fully compatible with  

existing paddlewheel flow elements or if the flow sensor is replaced at no  

additional cost to Owner 

B. Type 8550 ProcessPro Flow Transmitter 

1. MFR #: 3-8550-3 

2. Display: LCD, 2x16 alphanumeric characters 

   a. Update Rate: 1 second 

   b. Contrast: User selected, 5 levels 

 c. Accuracy: 0.5% of reading at 25℃ 

3. Sensor Input: Up to 2 inputs 

4. Electrical: 

   a. Power: 12-24V D.C. & 100mA max 

   b. Sensor Input Range: 0.5-1500 Hz 

   c. Sensor Power: 2-wire: 0.5 mA at 5V D.C. 

5. Current Output: 

 a. 4-20 mA, isolated, fully adjustable and reversible 

 b. Max Loop Impedance: 

  i. 50Ω max at 12V 

  ii. 325Ω max at 18V 

  iii. 600Ω max at 24V 

 c. Update Rate: 100 ms 

 d. Accuracy: 0.03 mA 

6. Rating: NEMA 4X 

7. Standards: UL 

8. Relay/O.C. Output: Up to 2 SPDT Relays or Open Collector Outputs 

9. Enclosure: 
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   a. Case: Polybutylene terephthalate 

   b. Window: Polyurethane coated polycarbonate 

   c. Keypad: Sealed 4-key silicone rubber 

   d. Weight: Approx. 325 g (12 oz.) 

2.3 SPARE PARTS 

A. Provide standard recommended spare parts for the first year of operation as specified in the 

manufacturer's instruction manuals for each component in the system. 

 

PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Verify that site conditions are ready to receive the Work of this section. 

2. Verify that electric power is available and of the correct characteristics. 

3.2 MATERIALS PROTECTION 

A. Furnish items in accordance with the manufacturer's standard practice suitable for end use 

environment. 

3.3 INSTALLATION 

A. Install flow measuring equipment in accordance with the Drawings and recommendations of the 

manufacturer. 

B. Provide gaskets and accessories recommended by manufacturer for complete installation and 

programming of the meters. 

3.4 FIELD QUALITY CONTROL 

A. Field Tests: 

1. Test and calibrate in place the flow measuring equipment to demonstrate that it meets 

the accuracy requirements for the full range of flows  

specified herein. 

2. Provide electric power and water required for tests. 

3. Notify the DSR no less than 5 days prior to the dates and times scheduled for tests and 

inspections to allow them to witness the tests and inspections. 

4. Correct deficiencies found and retest work. 

5. Record data from each field test in a formal field test report. 
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B. Manufacturer Services 

1. Provide the services of an engineer representative of the manufacturer of the flow 

measuring equipment for checking the installation, making the necessary adjustments and 

calibrations, placing the equipment in operation, and performing the acceptance tests. 

2. Ensure the representative is available for not less than 2 days to instruct operating 

personnel in the use, operation, and maintenance of the equipment during the initial 

operating period. 

 

END OF SECTION 409123.33 
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SECTION 409123.36 - LIQUID LEVEL TRANSMITTERS AND SWITCHES 

PART 1 – GENERAL  

1.1 SUMMARY  

A. Provide all liquid level process measurement devices (transmitters and switches) as shown on 

the Drawings, as specified herein, and as needed for a complete and proper installation.  

B. Related work: Documents affecting work of this Section include, but are not necessarily limited 

to, General Conditions, Supplementary Conditions, and Division 01 - General Requirements of 

these Specifications.  

1.2 SUBMITTALS  

A. Submit shop drawings in compliance with pertinent provisions of Section 013300 - Submittal 

Procedures, including the manufacturer's detailed specifications and data sheets. Provide one data 

sheet for each device, providing range and span of the device.  

B. Submit operation and maintenance manuals in compliance with pertinent provisions of Section 

017000 -  Execution and Closeout Requirements. Calibration records shall be included with this 

submittal.  

1.3 DELIVERY, STORAGE, AND HANDLING  

A. Comply with pertinent provisions of Section 016000 - Product Requirements.  

 

PART 2 – PRODUCTS  

2.1 CHEMICAL STORAGE TANK ULTRASONIC LEVEL TRANSMITTER  

A. Ultrasonic level transmitter to sense and transmit liquid level in chemical storage tanks. 

B. Provide level transmitter with the following characteristics:  

1. Measurement Principle: Ultrasonic, time-of-flight  

2. Instrument Accuracy: ±0.2% of Range 

3. Level Resolution: 0.079”  

4. Blanking Distance: 12 in. (0.3 m)  

5. Output: 4-20mA (2-wire D.C. loop-powered)  

6. Display: Standard 4 -6 digit LCD display for measurement and configuration  

purposes.  

7. Output Variables: Level  

8. Enclosure: Corrosion resistant PVDF transducer with Aluminum housing.  
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9. Ingress Protection: NEMA 4X, IP66  

10. Process Connection: 2” NPT  

11. Conduit Connection: (2) 1/2" NPT  

12. Configuration Tools: Push button display or WebCal software 

13. Automatic Temperature Compensation: -40℃ to 80℃ 

14. Beam Width: 3” 

15. Supply Voltage: 14-28V D.C. 

16. Loop Resistance: 500Ω at 24V D.C. 

17. Process Temperature: -40℉ to 176℉ 

18. Ambient Temperature: -40℉ to 176℉ 

19. Pressure: 30 psi (2 bar) 

20. Enclosure Vent: Water tight membrane 

21. Transducer Material: Material compatible with sodium hydroxide, potassium 

hydroxide mineral oil and polyaluminum chloride 

22. Mount Gasket: Viton 

23. Classification: Intrinsically safe 

C. Transmitter Ranges: 8 in (or less) to 19.6 ft  

D. Acceptable manufacturers:  

1. Rosemount, Model 3101  

2. Flowline, EchoTouch US06 

3. Or approved equal  

 

2.2 CHEMICAL CONTAINMENT LEAK DETECTION SWITCH  

A. Optic level switch to sense sodium hydroxide within containment sumps.  

B. Provide an optic type liquid level switch with the following requirements:  

1. Sensor: Compact size, 3” long, .07” dia. sensor.  

2. Cable: 4 conductor, #22 AWG SHIELDED cable, standard length – 10 feet.  

3. Sensor Materials: Body and Float, PFA  

4. Consumption; 25 mA maximum  

5. Contact Type: (1) SPST. 60 VA (Selectable)  
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6. Process Connection: 3/4” NPT  

7. Sensor Rating: NEMA4X (IP65)  

C. Manufacturers:  

1. Flowline L010-2305 

3. Or approved equal  

2.3 FLOAT LEVEL SWITCH 

A. The switch assembly shall be weighted and suspended on its own cable.  

B. Functional/Performance:  

1. Temperature Rating - 0 to 50 degrees C  

2. Contact Rating - Up to 250 VAC/VDC, and 10 Amps AC, 5 Amps DC.  

3. Contact Arrangement - Normally Open or Open as required  

C. Physical:  

1. Contact - Sealed mechanical switch housed in a chemical-resistant polypropylene casing. 

2. Flexible Support Cable - Synthetic three wire cable, minimum #16 AWG wire.  

3. Specific Gravity - Match to fluid being measured.  

D. Options/Accessories Required:  

1. Provide flexible cable of sufficient length to ensure that splices are made in junction 

boxes.  

2. Provide junction box outside the tank for connection of cable.  

3. Provide stainless steel supports/mounting accessories as required for cord suspension 

applications.  

4. Provide anchor kits consisting with stainless steel chain, shackles and cable clips and 15 

lb. Yellow PVC coated anchor as required for cable suspension applications.  

E. Manufacturers:  

1. Warrick – Series M  

2. Flygt – ENM-10  

3. Conery – 2900 Series  

4. Or approved equal 

2.4 POINT LEVEL SWITCH 

A. The switch shall be a compact vibronic device point measurement device and digital  output. 

B. Provide switch with the following characteristics: 
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 1. Process Temperature: -50℃ to 150℃ (-58℉ to 302℉) 

 2. Pressure: -1 to 100bar 

 3. Sensor Length: 2.62 in 

 4. Flange: ASME B16.5, RF 

  a. Type: NPS 

  b. Material: 316L 

  c. Weight: 4.9 kg (10.8 lbs) 

  d. Pressure Rating: CL 150 

 5. For Process Density: 1 g/cm³ (water) 

 6. Supply Voltage: 19-253V AC 

 7. Maximum Measured Error: ±1 mm 

 8. Protection: IP66/68 NEMA 4X/6P 

E. Manufacturers: 

  1. Liquiphant FTL51B-CAA1AAAAA1AJAAAFJ 

 2. Or approved equal 

 

PART 3 – EXECUTION  

3.1 INSTALLATION 

A. Install equipment in accordance with manufacturer's recommendations.  

3.2 CALIBRATION  

A. Calibrate and program equipment to meet system requirements. Three-point  

calibration shall be performed.  

3.3 START-UP AND TESTING  

A. Comply with the manufacturer's recommended testing procedures.  

 

END OF SECTION 409123.36 
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SECTION 432136 - DOUBLE DIAPHRAGM PUMPS 

 

PART 1 – GENERAL 

 

1.1 SUMMARY 

A. Section Includes: 

1. Double diaphragm pumps of the following types complete with appurtenances.  

a. Electric Diaphragm 

1.2 REFERENCES 

A. Reference Standards:  

1. The publications listed below form a part of this specification to the extent referenced. 

The publications are referred to within the text by the basic designation only. 

2. ASTM International (ASTM) 

a. ASTM A123/A123M Zinc (Hot-Dip Galvanized) Coatings on Iron  

and Steel Products 

b. ASTM A307 Carbon Steel Bolts and Studs, 60,000 PSI Tensile  

Strength 

c. ASTM F593 Stainless Steel Bolts, Hex Cap Screws, and Studs 

3. National Electrical Manufacturers Association (NEMA) 

a. NEMA MG 1 (2003) Motors and Generators 

4. The Society for Protective Coatings (SSPC) 

a. SSPC Paint 21 (1982; R 2000) White or Colored Silicone Alkyd  

Paint (Type I, High Gloss and Type II, Medium Gloss) 

b. SSPC Paint 25 (1997; R 2000) Zinc Oxide, Alkyd, Linseed Oil  

Primer for Use Over Hand Cleaned Steel, Type I and Type II 

1.3 SUBMITTALS 

 A. General: 

1. Engineer review is required for submittals designated as “Action Submittals”. Submittals 

not designated as "Action Submittals" are for Contractor Quality Control approval and are 

to be submitted to Engineer for information only.  

2. Submit the following in accordance with Section 01 33 00 – SUBMITTAL 

PROCEDURES: 
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B. Action Submittals: 

1. Product Data: 

a. Manufacturer's descriptive data and technical literature, performance charts and 

pump curves for a given pump selection. The performance curves must 

demonstrate the equipment meets specified requirements of head, capacity, and 

horsepower. 

b. Spare parts data for each different item of material and equipment specified, 

after approval of the detail drawings and not later than 1 month prior to the date of 

beneficial occupancy. 

c. Data shall include a complete list of parts and supplies, with current unit prices 

and source of supply. 

2. Shop Drawings: 

a. Installation drawings containing complete wiring and schematic diagrams and 

other details required to demonstrate that the system has been coordinated and will 

properly function as a unit. 

b. Provide a complete listing of equipment and materials. 

3. Instructions: 

a. Operating instructions explaining preventive maintenance procedures, methods 

of checking the system for normal safe operation, and procedures for safely starting 

and stopping the system shall be prepared in typed form. 

4. Training Period:  

a. Training course curriculum and training instructions shall be furnished to the 

Owner’s Construction Inspector 14 days prior to the start of training. 

C. Information Submittals: 

1. Test Reports: 

a. Test reports in booklet form showing all field tests performed to adjust each 

component and all field tests performed to prove compliance with the specified 

performance criteria, upon completion and testing of the installed system. 

b. Each test report shall indicate the final position of controls. 

2. Certificates: 

a. The names and qualifications of the manufacturer's representative  

and training engineers and written certification from the manufacturer that the 

representative and trainers are technically qualified. 

D. Closeout Submittals : 

1. Operation and Maintenance Manuals: 

a. Six complete sets of instructions containing the manufacturer's  
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operating and maintenance instructions for each piece of  

equipment. 

2. Warranty Documentation 

1.4   QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Demonstrate specific experience in regard to the installation to be performed. 

 B. Agency Certification: 

1. Provide evidence that both the UL Listings and Approvals and the NEMA standards and 

requirements have been met by conspicuously affixed stamps and seals on the electrical 

apparatus forming parts of the pumping system where applicable 

1.5   DELIVERY, STORAGE, AND HANDLING 

A. Shipping: 

1. Ship equipment, material, and spare parts complete, except where partial  

delivery is required by transportation regulations or for the protection of  

components.  

2. Pack spare parts in containers bearing labels clearly designating the  

contents and pieces of equipment for which intended. Deliver spare parts  

at the same time as pertaining equipment.  

B. Delivery and Acceptance Requirements: 

1. Inspect and inventory pumps, appurtenances, and accessories delivered to  

site for damage. 

2. Do not offload damaged material. 

3. Return damaged material to manufacturer. 

4. Unload with minimum handling. 

C. Storage and Handling Requirements: 

1. Protect stored materials from the weather, moisture and excessive  

humidity variation, excessive heat and temperature variation, puncture,  

dirt, dust, grease and other contaminants, mechanical abrasions, ultraviolet  

(UV) radiation damage, and other damage. 

2. Properly protect and care for material before, during, and after installation. 

3. Replace damaged material. 

 

PART 2 – PRODUCTS 

2.1 ELECTRIC DIAPHRAGM PUMP 
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A. Manufacturers: 

1. Manufacturers listed below are for quality comparison. Substitutions are permitted by 

submittal. 

2. Manufacturer List: 

a. ABEL Pump Technology 

750 Holiday Drive, Suite 400 

Pittsburgh, PA 15220 

Telephone: 412-741-3222 

Fax: 412-741-2599 

www.abelpumps.com 

                                        b.  Or approval equal 

B. Pump Schedule: 

1. EM Electric Diaphragm Pump 

a. Pump Model: EM-025Z-SG. 

b. Pump Capacity: up to 22 gpm  

c. Discharge Pressure: 90 psi 

d. Displacement: 0.183 gallons 

e. Quantity: 2 

C. Pump Construction: 

1. General: 

a. Cast iron construction with nitrile diaphragms 

b. 2 housings with 1 suction and 1 pressure cross-arm 

c. Self-priming seal-less design 

d. Operate without the presence of media 

e. Accommodate a wide range of particle sizes 

   f. Mechanically driven without requiring compressed air 

   g. Housings fitted with suction and discharge check valves of either ball  

checks or flapper valves.  

2. A linear drive shall be installed between pump housings to convert rotary movement of 

the drive machine into oscillating movements by means of a crank. The membranes shall 

be moved back and forth by direct control and with each crank rotation the medium should 

be displaced alternately from one housing while medium is drawn into the other housing.  

3. Each pump housing shall have a ball valve on each suction and pressure side. The valves 

shall operate independently.  
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4. Pump shall be self-priming. 

5. The flanged suction port shall be no smaller than 1.5”. 

6. The flanged discharge port shall be no smaller than 1”  

D. Pump Drive System: 

1. A linear mechanical drive shall convert the rotary motion of the electric motor to a 

reciprocating movement via a stub crank assembly which shall move the membranes at a 

constant stroke rate while preventing any differential flexure of the individual membranes.  

This arrangement shall permit a constant discharge of fluid from one membrane housing 

while drawing fluid into the other. 

 E. Membrane: 

1. The membrane shall be a molded fabric reinforced elastomer with an integral metal core 

so that only the elastomer contacts the pumped media. The membrane elastomer material 

shall be Viton and PTFE. 

F. Check Valves: 

1. Pump shall be supplied with ball checks and valve seats.  These check valves act to 

isolate the suction manifold from the membrane housing and the membrane housing from 

the discharge manifold.   

2. Materials of construction for the ball checks shall be Viton and PTFE (with or without 

steel cores) or stainless steel.  The same materials of construction shall also be available 

for the valve seats. 

H. Special Tools and Spare Parts: 

1. For each pump provide the following factory recommended spare parts, one (1) set total 

consisting of: 

a. Two (2) Discs  

b. Four (4) Ball check and check valve seats 

c. 1 Complete set of gaskets 

2. No special tools shall be required for disassembly, maintenance or repair. 

 I. Electrical Motors: 

1. Each pump shall be provided with a motor of sufficient capacity to drive the equipment 

at the specified capacity without exceeding the nameplate rating of the motor when 

operating at proper electrical system voltage and frequency. 

2. All motors shall be premium efficient with minimum efficiencies exceeding NEMA 

MG1-1993 Table 12-10. Motor efficiency shall be determined in accordance with NEMA 

MGI-1993-12.58.1 and full load efficiency labeled on motor nameplate in accordance with 

NEMA MG1-1993-12.58.2. 
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3. Motors are to be designed for continuous duty for 3-phase, 230/460VAC operation, 

NEMA Design B with torque and starting currents in accordance with NEMA MGI-1993-

12.35 and 13.38. Ratings to be based on a 40 degree C ambient 3,300 feet altitude or lower 

operation with a maximum temperature rise of 80 degree by resistance C at 1.0 service 

factor (and 90 degree C rise 1.15 service factor). 

4. Motors shall be suitable for use with PWM type variable frequency drives per NEMA 

MG-1, Part 31. Motors frame size 56-180 shall be rated for 10:1 constant torque continuous 

duty over 6-60Hz. Larger frame motors shall be rated for 4:1 constant torque continuous 

duty over 15-60 Hz. 

5. Motors shall be furnished with Class F insulation utilizing materials and insulation 

systems evaluated in accordance with IEEE 117 classification tests. Motors shall have 1.15 

service factor but shall be selected for operation within their full load rating without 

applying the service factor. 

6. Bearings shall be selected to provide L10 rating of 100,000 hours minimum for C-face 

flexible coupled applications. For frames sizes 56-140, bearings shall be permanently 

lubricated. For frame sizes 180 and larger, proved capped grease fitting. 

7. For frame sizes 56-140, motor enclosure, fan guard, conduit box, and cover shall be 

carbon steel. End shield shall be constructed of aluminum. Conduit box shall be top 

mounted with F1/F2 conduit entrance holes, grounding lug, and neoprene conduit box 

gasket between box and motor frame. 

8. External cooling fan on TEFC motors shall be corrosion resistant, non-sparking, bi-

directional, keyed, clamped, and shouldered on the motor shaft. 

9. Motor rotor construction shall be die cast aluminum, fabricated copper, or their 

respective alloys. Motor shall have copper windings. 

10. Motor leads shall be non-wicking type permanently numbered for identification. 

11. Manual or automatic control and protective or signal devices and all power and control 

wiring required for these pumps shall be provided by others. 

12. Acceptable Manufacturers: 

a. Baldor/Reliance 

b. U.S. Electric Motors 

c. Or approved equal. 

J. Finishes: 

1. Finish all cast iron and carbon steel components with manufacturer’s standard industrial 

grade primer 2 – 3 mils DFT and industrial enamel topcoat 2 – 3 mils DFT. 

2. All stainless steel and aluminum surfaces will remain unpainted. Remove all weld 

splatter and all welds ground smooth for a neat appearance. 
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PART 3 – EXECUTION 

3.1 INSTALLATION 

A. Install each pump in accordance with the written instructions of the manufacturer. 

B. Installation shall include furnishing and applying any initial supply of grease and  

oil, if required, by the manufacturer.  

C. Installation shall include all electrical connections. Relays shall be provided as  

required for over temperature and high pressure shut-off of the pump.  

D. Support piping independent of equipment. 

E. Check and align equipment in accordance with manufacturer’s recommendations.  

F. Concrete Foundations: 

1. Concrete for equipment foundations shall be as specified in Section 033000 – CAST-

IN-PLACE CONCRETE. 

2. Concrete foundations shall be integral with and of the same class as that of  

the building floor unless otherwise indicated. 

3. Concrete having a compressive strength of at least 2,500 psi shall be used  

in foundations that are entirely separated from the surrounding floor. 

4. A premolded filler strip shall be installed between the foundation and floor  

slab as shown. 

5. Foundation bolts, as required, shall be furnished for proper positioning  

during the placement of the concrete. 

3.2 TESTS 

A. After installation of the pumping units and appurtenances is complete, carry out  

operating tests to assure that the pumping installation operates properly. 

B. Make arrangements to have the manufacturer's representatives present when field  

equipment tests are made. 

C. After the pumps have been completely installed and wired, the Contractor shall  

have manufacturer do the following: 

1. Megger stator and power cables 

2. Check seal lubricator 

3. Check for proper rotation 

4. Check power supply voltage 

5. Measure motor operating load and no load current 

6. Check level control operator and sequence.  
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D. Each pumping unit shall be given a running field test in the presence of the Owner’s Construction 

Inspector for a minimum of 2 hours. 

E. Each pumping unit shall be operated at its rated capacity or such other point on its head-capacity 

curve selected by the Owner’s Construction Inspector. 

F. Provide an accurate and acceptable method of measuring the discharge flow. 

G. Tests shall assure that the units and appurtenances have been installed correctly,  

that there is no objectionable heating, vibration, or noise from any parts, and that  

all manual and automatic controls function properly. 

H. If any deficiencies are revealed during any tests, such deficiencies shall be  

corrected and the tests shall be reconducted. 

3.3 FIELD PAINTING 

A. Stainless steel, galvanized steel, and nonferrous surfaces shall not be painted. 

B. Touch-Up Painting 

1. Factory painted items requiring touching up in the field shall be  

thoroughly cleaned of all foreign material and shall be primed and  

topcoated with the manufacturer's standard factory finish. 

C. Exposed Ferrous Surfaces 

1. Exposed ferrous surfaces shall be painted with two coats of enamel paint  

conforming to SSPC Paint 21. 

2. Factory primed surfaces shall be solvent-cleaned before painting. 

3. Surfaces that have not been factory primed shall be prepared and primed  

with one coat of SSPC Paint 25 or in accordance with the enamel paint  

manufacturer's recommendations. 

3.4 MANUFACTURER'S REPRESENTATIVE 

A. Obtain the services of a qualified manufacturer's representative experienced in the  

installation, adjustment, and operation of the equipment specified. 

            B. The representative shall supervise the installation, adjustment, and testing of the  

equipment. 

C. Provide up to 1 day service at no expense to Owner 

3.5 DEMONSTRATION 

A. Upon completion of the work and at a time designated by the Owner’s Construction Inspector, 

the services of a competent person shall be provided by the Contractor for a training period of not 

less than 4 hours to instruct a representative of Owner in the contents of the operation and 

maintenance manuals for the equipment furnished under this section of the specifications. 

B. These field instructions shall cover all the items contained in the bound instructions. 
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END OF SECTION 432136 
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SECTION 432513 - SUBMERSIBLE CENTRIFUGAL PUMPS 

 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  The work specified in this Section consists of furnishing and installing 

submersible pumps and associated controls as indicated on the Drawings and described in the 

following Specification. 

1.2 REFERENCES 

A. American Bearing Manufacturers Association (ABMA). 

B. American Society for Testing and Materials (ASTM): 

1. ASTM A48; Standard Specification for Gray Iron Castings. 

C. Institute of Electrical and Electronic Engineers, Inc. (IEEE). 

D. National Electrical Manufacturers Association (NEMA). 

E. Underwriters Laboratories Inc. (UL). 

1.3 SUBMITTALS 

A. General 

1. Engineer review is required for submittals designated as “Action Submittals”. Submittals 

not designated as "Action Submittals" are for Contractor Quality Control approval and are 

to be submitted to Engineer for information only.  

2. Submit the following in accordance with Section 013300 – SUBMITTAL 

PROCEDURES: 

B. Action Submittals 

1. Product Data: 

a. Manufacturer's descriptive data and technical literature, performance charts and 

pump curves for a given pump selection. The performance curves must 

demonstrate the equipment meets specified requirements of head, capacity, and 

horsepower. 

b. Spare parts data for each different item of material and equipment specified, 

after approval of the detail drawings and not later than 1 month prior to the date of 

beneficial occupancy. 

c. Data shall include a complete list of parts and supplies, with current unit prices 

and source of supply. 
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2. Shop Drawings: 

a. Installation drawings containing complete wiring and schematic diagrams and 

other details required to demonstrate that the system has been coordinated and will 

properly function as a unit. 

c. Provide a complete listing of equipment and materials. 

3. Instructions: 

a. Operating instructions explaining preventive maintenance procedures, methods 

of checking the system for normal safe operation, and procedures for safely starting 

and stopping the system shall be prepared in typed form. 

4. Training Period: 

a. Training course curriculum and training instructions shall be furnished to the 

Owner’s Construction Inspector 14 days prior to the start of training. 

  C. Information Submittals 

1. Test Reports: 

a. Test reports in booklet form showing all field tests performed to adjust each 

component and all field tests performed to prove compliance with the specified 

performance criteria, upon completion and testing of the installed system. 

b. Each test report shall indicate the final position of controls. 

2. Certificates: 

a. The names and qualifications of the manufacturer's representative and training 

engineers and written certification from the manufacturer that the representative 

and trainers are technically qualified. 

D. Closeout Submittals  

1. Operation and Maintenance Manuals: 

a. Six complete sets of instructions containing the manufacturer's operating and 

maintenance instructions for each piece of equipment. 

2. Warranty Documentation 

1.4 QUALITY ASSURANCE 

A. Design Standards:   

1. Provide pumps designed and constructed in accordance with standards of the Hydraulic 

Institute.  The efficiency of the pumps, when operating under conditions of the specified 

capacities and heads, shall be as near peak efficiency as practicable. 

B. Agency Certification: 
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1. Provide evidence that both the UL Listings and Approvals and the NEMA standards and 

requirements have been met by conspicuously affixed stamps and seals on the electrical 

apparatus forming parts of the pumping system where applicable. 

C. System Responsibility: 

1. Obtain pumping equipment, motors, pump controls and appurtenances from the pump 

supplier whose responsibility it is to ensure that the pumping equipment is properly 

coordinated and operated in accordance with these Specifications. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. General Requirements:  In addition to requirements for materials handling and storage as stated 

in the General Conditions of the Contract; the following applies: 

1. When unloading materials, equipment and machinery provide special lifting harness or 

apparatus as may be required by manufacturers.  Handle materials, equipment and 

machinery in accordance with manufacturer's written instructions. 

2. Store materials, equipment and machinery, both on and off site, in accordance with 

manufacturer's written instructions.  

3. When transporting materials, equipment and machinery both on site and from 

Contractor's storage to the site, do so in accordance with recommendations of the respective 

manufacturers of each. 

 

PART 2 - PRODUCTS 

2.0 SUBMERSIBLE PUMPS 

A. Manufacturers listed below are for quality comparison. Substitutions are permitted by submittal: 

1. Tsurumi 

2. Pentair 

3. Wilo  

4. Xylem/Flygt 

5. Goulds 

6. Or Approved Equal. 

B. Pump Schedule: 

1. Clear Well Pump: 

a. Design Point:  25 GPM, at 18.5 ft. TDH. 

b. Minimum Discharge Size:  1-1/2 inches. 

c. Maximum Motor Speed:  3600 RPM. 
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d. Maximum Motor Horsepower:  3/4 HP. 

e. Pass Solid:  3/8 inch. 

f. Number of Pumps:  1. 

g. Tank: T-500 

2. Filtrate and Building Sump Pump: 

a. Design Point:  25 GPM, at 18.5 ft. TDH. 

b. Minimum Discharge Size:  1-1/2 inches. 

c. Maximum Motor Speed:  3600 RPM. 

d. Maximum Motor Horsepower:  3/4 HP. 

e. Pass Solid:  3/8 inch. 

f. Number of Pumps:  1. 

3. On Shelf Spare Pump: 

a. Design Point:  25 GPM, at 18.5 ft. TDH. 

b. Minimum Discharge Size:  1-1/2 inches. 

c. Maximum Motor Speed:  3600 RPM. 

d. Maximum Motor Horsepower:  3/4 HP. 

e. Pass Solid:  3/8 inch. 

f. Number of Pumps:  1. 

C. General Requirements:  Provide submersible design pumps and motors, all of which shall be UL 

Listed: 

1. Hydrostatic Testing:  Pump casing or that of identical manufacture shall be factory tested 

to tested to 1.5 times the design head or 1.25 times the shutoff head, whichever is greater.  

2. Pump as well as all needed piping, conduits, level switches/sensors, and other needed 

appurtenances, must fit within the tank or sump of the dimensions shown on the Drawings.   

D. Materials of Construction: 

1. Cast Iron: The pump casing, oil casing, and motor casing fabricated of close grained cast 

iron conforming to ASTM A48, Class 30. 

2. Stainless Steel: The pump casing, oil casing, and motor casing fabricated of AISI 300 

series stainless steel. 

3. Stainless Steel and Plastic: The side walls of the motor casing (motor housing) shall be 

of AISI 300 series stainless steel. The baring housing is of AISI 300 series stainless steel 

or aluminum alloy die casting conforming to ASTM B85 383.0. The pump casing, motor 
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head cover, and oil housing shall be from plastic resins including acrylonitrile butadiene 

styrene, polyphenylene sulfide, and blends of polyphenylene ether and polystyrene. The 

plastic shall contain with 20%-40% glass fiber reinforcement. There shall be no need for 

protective coating on any such plastic for it to resist corrosion from exposure to process 

water or pump motor oil. 

E. Casing:  May either be of Cast Iron, Stainless Steel or a combination of Stainless Steel and 

Plastic  

F. Hardware:  Exposed nuts and bolts shall be AISI 300 series stainless steel construction. 

G. Impeller:   

1. The impeller may either be of Cast Iron or Stainless Steel. If the pump is a combination 

of Stainless Steel and Plastic the impeller may be polyphenylene sulfide plastic reinforced 

with 40% glass fibers. 

2. Impeller shall be statically, dynamically and hydraulically balanced. It shall be either a 

non-clogging design having a long throughlet without acute turns or of the multi-vane, 

semi-vortex, solids handling design. 

3. The impeller shall be key seated and securely held to the pump shaft by a silicone bronze 

nut or other approved method.  The impeller shall not unscrew or loosen from torque in 

either forward or reverse rotation. 

2. A wear ring system shall be used to provide efficient sealing between the volute and 

suction inlet of the impeller.  Each pump shall be equipped with a brass, or stainless steel 

ring insert that is drive fitted to the volute inlet. 

H. Volute:   

1. The volute may either be of Cast Iron or Stainless Steel. If the pump is a combination of 

Stainless Steel and Plastic the volute may be of plastic as allowed in Paragraph 2.01.D.3. 

2. Volute shall be non-concentric design with smooth passages large enough to pass any 

solids that may enter the impeller.  Minimum inlet and discharge size shall be as specified. 

I. Shaft:  Shaft fabricated of stainless steel of sufficient strength and size to safely transmit the 

maximum torque developed by the drive unit. The shaft shall be machined to provide a positive 

drive of the impeller, provide rigid support for the impeller, and prevent excessive vibration for 

reduced wear and optimum performance. 

J. Shaft Bearings:  Ball and oil lubricated.  Upper bearings shall support the full dead load and 

hydraulic thrust.  The bearings shall have a ten-year design life under AFMBA Standards. 

K. Pump Shaft Seals:   

1. Provide seals that require neither maintenance or adjustment, and that can be easily 

replaced.  Provide each pumping unit with a double mechanical seal running in an oil 

reservoir. 
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2. The seal shall be composed of two separate lapped face seals, each held in contact by 

one or more a springs so that the pressure outside of the seal assists spring compression in 

preventing the seal faces from opening. 

3. Lapped face seals shall consist either of one stationary ceramic and one rotating carbon 

ring or one stationary silicon carbide and one rotating silicon carbide ring. 

4. The compression springs shall be protected against exposure to the pumped liquid.  The 

face seals shall protect the oil reservoir from the pumped liquid by the one face seal, and 

from the motor chamber by the other seal. 

L. Motor:   

1. Shall be a NEMA MG-1, Design Type F or better (design for lower temperature rise) or 

equivalent. 

2. Motors shall have a 1.15 service factor and shall be rated for 6 starts per hour.   

3. Three phase motors shall be suitable variable speed applications utilizing a variable 

frequency drive. 

M. Cable Entry: 

1. Seal: Watertight mechanical elastomer compression type with strain relief and backup 

epoxy, silicones or other secondary systems. 

2. Junction chamber to be hermetically sealed from motor by terminal board or stator lead 

sealing gland  

N. Elastomeric Seal: Fluorine rubber containing vinylidene fluoride as a monomer (FKM) as 

known as Viton. 

O. Protections:  A temperature sensor installed on the stator winding designed to open when the 

motor temperature exceeds the insulation rating, shall shut the pump down.  The thermostat shall 

automatically reset when the temperature in the motor drops to a factory-determined reset level. 

P. Factory Finishes:  Provide a factory-applied coating system to the pumps of Cast Iron. 

1. Surface Preparation:  Prior to the Factory Finish being applied, the surfaces shall be free 

of rust, dust, scale, as well as other substances that would reduce or destroy the paint bond.  

Prepare each material surface in conformance with the applicable specifications and 

procedure of the paint manufacturer. 

2. Painting:  Prime paint the cleaned ferrous metal surfaces as soon as possible after 

cleaning to prevent new rusting. 

a. Application:  Apply shop paint in accordance with SSPC-PA 1 to a minimum 

dry mil thickness as specified herein. 

3. Painting System:  For primer coat use only those primers that are compatible with the 

finish coating.  Provide Factory Finishes that are equal to the following: 
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a. Primer Coating:  Apply single coat of Tnemec Series 140 Pota Pox Plus or equal 

at 3.0 to 5.0 mils DFT. 

b. Finish Coating:  Apply single coat of Tnemec Series 140 Pota Pox Plus or equal 

at 6.0 to 8.0 mils DFT. 

Q. Pump Nameplate:  Provide a stainless steel nameplate securely fixed to each pump which 

indicates manufacturer, serial number, model number, rated flow and head capacity, impeller size, 

maximum speed, and minimum speed. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install each pump in accordance with the written instructions of the manufacturer. 

B. Installation shall include furnishing and applying any initial supply of grease and oil, if required, 

by the manufacturer.  

3.2 TESTS 

A. After installation of the pump(s) and appurtenances is complete, carry out operating tests to 

assure that the pumping installation operates properly. 

B. After the pumps have been completely installed and wired, the Contractor shall do the following: 

1. Check seal lubricator 

3. Check for proper rotation 

4. Check power supply voltage 

5. Measure motor operating load and no load current 

6. Check level control operator and sequence.  

C. Each pumping unit shall be given a running field test in the presence of the Owner’s Construction 

Inspector for a minimum of 2 hours. 

D. Each pumping unit shall be operated at its rated capacity or such other point on its head-capacity 

curve selected by the Owner’s Construction Inspector. 

E. Provide an accurate and acceptable method of measuring the discharge flow. 

F. Tests shall assure that the units and appurtenances have been installed correctly, that there is no 

objectionable heating, vibration, or noise from any parts, and that all manual and automatic controls 

function properly. 

G. If any deficiencies are revealed during any tests, such deficiencies shall be corrected and the 

tests shall be reconducted. 

3.3 FIELD PAINTING 
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A. Stainless steel, galvanized steel, and nonferrous surfaces shall not be painted. 

B. Touch-Up Painting: 

1. Factory painted items requiring touching up in the field shall be thoroughly cleaned of 

all foreign material and shall be primed and topcoated with the manufacturer's standard 

factory finish. 

C. Exposed Ferrous Surfaces: 

1. Exposed ferrous surfaces shall be painted with two coats of enamel paint conforming to 

SSPC Paint 21. 

2. Factory primed surfaces shall be solvent-cleaned before painting. 

3. Surfaces that have not been factory primed shall be prepared and primed with one coat 

of SSPC Paint 25 or in accordance with the enamel paint manufacturer's recommendations. 

 

END OF SECTION 432513 
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SECTION 434143 - POLYETHYLENE TANKS 

 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. High density crosslinked translucent polyethylene tanks used for storage of water  

treatment chemicals.  

1.2 REFERENCES 

A. Reference Standards: 

The publications listed below form a part of this specification to the extent referenced. The 

publications are referred to within the text by the basic designation only. 

1. American Society of Testing Materials (ASTM) 

a. ASTM D618 Conditioning Plastics and Electrical Insulating Materials for 

Testing 

b. ASTM D638 Tensile Properties of Plastics 

c. ASTM D790 Flexural Properties of Unreinforced and Reinforced Plastics and 

Electrical Insulating Materials 

d. ASTM D883 Definitions of Terms Relating to Plastics 

e. ASTM D1505 Density of Plastics by the Density-Gradient Technique 

f. ASTM D1525 Test Method for Vicat Softening Temperature of Plastics 

g. ASTM D1693 Test Method for Environmental Stress-Cracking of Ethylene 

Plastics 

h. ASTM D1998 Standard Specification for Polyethylene Upright Storage Tanks 

i. ASTM D2837 Method for Obtaining Hydrostatic Design Basis for 

Thermoplastic Pipe Materials 

j. ASTM D3892 Practice for Packaging/Packing of Plastics 

k. ASTM F412 Definitions of Terms Relating to Plastic Piping Systems 

2. Occupational Safety and Health Administration (OSHA) 

a. OSHA 29 CFR 1910.27 Fixed Ladders 

b. OSHA 29 CFR 1910.106 Flammable and Combustible Liquids 

 

1.3 ADMINISTRATIVE REQUIREMENTS 
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A. Coordination: 

1. Coordinate the furnishing and delivery of each chemical tank with the chemical supplier. 

1.4 SUBMITTALS 

A. Action Submittals: 

1. Product Data: 

a. Resin Manufacturer Data Sheet 

b. Fitting Material 

c. Gasket style and material 

d. Bolt material 

2. Shop Drawings: 

a. Location and orientation of molded in fitting, openings, bulkhead fittings, 

accessories, restraints, and supports. 

b. Details of inlet and molded outlet fitting, manways, flexible connections, and 

vents. 

B. Informational Submittals: 

  1. Certificates: 

a. Submit manufacturer’s certification that each tank will withstand continuous 

duty with its intended liquid and chemical of the same hazard class of specified 

specific gravity without defects. 

b. Certify that each tank was constructed in accordance with ASTM D3299 or 

ASTM D4097. 

c. Certify centrifugally cast tanks were constructed in accordance with strength 

requirements of ASTM D4097. 

3. Manufacturer Instructions: 

a. Manufacturer's installation instructions 

4. Qualification Statements: 

a. Manufacturer 

C. Closeout Submittals: 

1. Operation and Maintenance Data: 

a. Operation and maintenance manuals in accordance with Section 017800 – 

CLOSEOUT SUBMITTALS. 

2. Warranty Documentation: 
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a. Statement of the terms of warranties in accordance with Section 017800 – 

CLOSEOUT SUBMITTALS 

1.5 QUALITY ASSURANCE 

A. Qualifications: 

1. Manufacturer: 

a. Company that has been regularly engaged in the design and manufacture of 

chemical storage tanks for over 10 years. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products in accordance with Section 01 60 00 – PRODUCT 

REQUIREMENTS and the amendments and additions presented in this Article. 

B. Delivery and Acceptance Requirements: 

1. Ship tanks upright or lying down on their sides with blocks and slings to keep them from 

moving. Avoid sharp objects on trailers.  

2. Install fittings and, when necessary, remove for shipping and ship separately. 

3. Immediately notify manufacturer when damage has occurred during shipment. 

1.7 WARRANTY 

A. Manufacturer Warranty: 

1. Submit sample warranty for each chemical specific tank. 

 

PART 2 – PRODUCTS 

2.2 POLYETHYLENE STORAGE TANKS  

A. Manufacturers listed below are for quality comparison. Substitutions are permitted by submittal: 

1. Manufacturer List: 

a. Poly Processing Company 

b. Snyder Industries, Inc. 

c. Chemtainer 

d. or approved equal 

2. Substitution Limitations: 

a. Substitutions may be proposed in accordance with Section 01 60 00 – 

PRODUCT REQUIREMENTS. 

B. Description: 
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1. High Density Crosslinked Polyethylene Tanks (XLPE): Rotationally-molded,  high 

density crosslinked translucent polyethylene,  (ASTM D1998 Type 1), flat bottom, one-

piece seamless constructed tanks for above-ground, vertical installation storage of 

approved chemicals at atmospheric pressures. 

2. High Density Polyethylene Tanks (HDPE): Rotationally-molded, high density 

translucent polyethylene, (ASTM D1998 Type 2), flat bottom, one-piece seamless 

constructed tanks for above-ground, vertical installation storage of non-potable water and 

approved chemicals at atmospheric pressures. 

C. Performance: 

1. Design Criteria: 

a. Prevent rainwater and debris from entering the containment tank. 

b. Vented in accordance with manufacturer’s recommendation. 

c. Calculate wall thickness for a given hoop stress in accordance with ASTM 

D1998. Design tanks using a hoop stress no greater than 600 psi. Ensure tank 

thickness is not less than ASTM D1998 design requirements. 

 

d. Determine the wall thickness of each cylindrical portion at each fluid level using 

the following equation: 

T = P x OD/2SD = 0.433 x SG x H x OD/2SD 

Where: T = wall thickness, in 

P = pressure, psi 

SG = specific gravity, gm/cc 

H = fluid head, ft 

OD = outside diameter, ft 

SD = hydrostatic design stress, 600 psi 

D. Materials: 

1. Resin containing resin manufacturer recommended ultraviolet stabilizer. Where black 

tanks are indicated, compound a carbon black into the resin.  

2. XLPE: 

 a. Density (ASTM D1505): 0.940 to 0.945 g/cc 

b. Environmental Stress Cracking Resistance (F50/ASTM D1693 10% lgepal): 

>1000 hours 

c. Tensile Strength (ASTM D638): 2,600 PSI 

d. Flexural Modulus (ASTM D790): 100,000 to 110,000 PSI 

e. Heat Distortion Temperature (ASTM D648 at 66 PSI): 67℃ 
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f. Long Term Hydrostatic (LTHS Creep): 900 PSI 

  3. HDPE: 

   a. Density (ASTM D1505): 0.939 g/cc 

b. Environmental Stress Cracking Resistance (F50/ASTM D1693 10% lgepal): 

1000 hours. 

c. Tensile Strength (ASTM D638): 3,900 PSI 

d. Flexural Modulus (ASTM D790): 186,500 PSI 

E. Assembly/Fabrication: 

1. Where indicated, provide tanks with ancillary mechanical fittings and  

accessories. 

2. Permanently emboss tanks identifying the manufacturer, date of manufacture, and serial 

numbers. 

 

3. On closed top tanks, integrally mold the top head with the cylindrical wall. Ensure the 

thickness at each location is no less than the thickness of the top of the straight sidewall. 

Provide flat areas for attachment of large fittings on the dome of the tank. 

 

4. Integrally mold the bottom head with the cylindrical wall. 

 

5. Provide tanks that include a calibrated integral volume strip on the tank wall to visually 

indicate tank volume in gallons. The volume strip should be labeled in a contrasting color. 

6. When tank diameter is less than or equal to 6 feet, provide a knuckle radius of no less 

than 1 inch. 

7. Unless otherwise indicated, provide 19-in diameter or greater manways equipped with 

an emergency pressure relief device. 

 

8. Unless otherwise indicated, provide 19- inches or greater bolted sealed top manway in 

locations easily accessible from the nearest worker access position. Construct the sealed 

manway of polyethylene material. Ensure the bolts are chemically compatible with the 

chemical being stored. Provide closed cell, crosslinked polyethylene foam, Viton, or 

EPDM gaskets. 

  

 F. Design and Performance Criteria: 

  1. Provide tanks of material type, quantity, size and design indicated in following  

schedule. 

2. Treatment Tank (T-200): 

 a. Chemical Stored: Process Water 

 b. Max. Tank Diameter (in.): 52” 
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 c. Max. Tank Side Shell Height (in.): 73” 

 d. Min. Tank Capacity (gallons): 550 

 e. Material: HDPE 

 f. Storage tanks must be rated for a specific gravity of 1.7. 

 g. Storage tanks to be vertical with integral flat bottom and top 

3. Flocculation Chamber (T-300): 

a. This tank shall be supplied if the plate or tube clarifier is not furnished with an 

integral flocculation chamber (see Section 46 43 76 - INCLINED PLAT OR TUBE 

SETTLERS 

b. Chemical Stored: Process Water 

 c. Max. Tank Diameter (in.): 40” 

 d. Max. Tank Side Shell Height (in.): 74” 

 e. Min. Tank Capacity (gallons): 325 

 f. Material: HDPE 

 g. Storage tanks must be rated for a specific gravity of 1.7. 

h. Storage tanks to be vertical with integral flat bottom and open tops 

4. Clear Well (T-500): 

 a. Chemical Stored: Process Water 

 b. Max. Tank Diameter (in.): 52” 

 c. Max. Tank Side Shell Height (in.): 122” 

 d. Min. Tank Capacity (gallons): 650 

 e. Max. Tank Capacity (gallons): 850 

 f. Material: HDPE 

 g. Storage tanks must be rated for a specific gravity of 1.5. 

 h. Storage tanks to be vertical with integral flat bottom and open or domed top 

5. Finished water Tank (T-700): 

 a. Chemical Stored: Process Water 

 b. Max. Tank Diameter (in.): 48” 

 c. Max. Tank Side Shell Height (in.): 156” 

 d. Min. Tank Capacity (gallons): 1,000 

 e. Max. Tank Capacity (gallons): 1,150 
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 f. Material: HDPE 

 g. Storage tanks must be rated for a specific gravity of 1.7. 

h. Storage tanks to be vertical with integral flat bottom and open or domed top 

7. Caustic (NaOH) Storage Tank (T-910): 

 a. Chemical Stored: Process Water 

 b. Max. Tank Diameter (in.): 76” 

 c. Max. Tank Side Shell Height (in.): 116” 

 d. Min. Tank Capacity (gallons): 2,100 

e. Max. Tank Capacity (gallons): 2,250 

 f. Material: XLPE or HDPE 

 g. Storage tanks must be rated for a specific gravity of 1.9. 

 h. Storage tanks to be vertical with integral flat bottom and domed top 

23 ACCESSORY PRODUCTS 

A. Restraint System: 

1. Provide stainless steel clips, edge softeners, and tension ring with stainless steel cables 

and clamps. 

2. Seismic system to be designed to meet the proper seismic zone and specified wind load. 

Submit Professional Engineer stamped calculations and drawings. 

B. Fittings: 

1. Provide fittings of sizes and locations as implied by in the drawings and as indicated 

herein. 

2. Sodium Hydroxide: 

a. Bolting Material: Type 316 stainless steel 

b. Gasket Material: EPDM, not less than 1/4 inch thick 

c. Fill and Return Fitting: Three (3) 2-inch bulkhead fitting installed on flat spot 

on top of tank 

d. Vent: 4-inch PVC bulkhead fitting with flange adapter for Vent 

e. Level Fitting: 3-inch PVC bulkhead fitting with flange adapter installed on flat 

area on top of tank. 

f. Outlet Fitting: 2-inch PVC bolted flange bulkhead fitting with flange adapter 

installe6d on flat area on top of tank. 
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g. Encapsulate the head of the bolts with polyethylene preventing fluid contact 

with the metal material. Provide encapsulated heads with a gasket to provide a 

sealing surface against the flange. Ensure bolt holes straddle the principal 

centerline of the tank. 

3. Bulkhead Fittings: Gasketed PVC self-aligning bulkhead type.   

 

4. Bolted Flange Bulkhead Fittings: 

a. Construct with one 150-lb flange installed inside the tank and one  

flange ring installed outside the tank. 

b. Provide socket or threaded flange according to specific connection  

requirements. 

c. Bolting Material: Type 316 stainless steel  

5. Down Pipes and Fill Pipes: 

a. PVC or material compatible with the chemical stored. 

b. Support down pipes and fill pipes at no greater than 6 foot 

intervals. 

6. U-Vents: 

a. Vent each tank for the material and flow and withdrawal rates expected. 

b. Ensure vents comply with OSHA 1910.106(F)(iii)(2)(IV)(9). 

c. Size U-vents according to the tank manufacturer’s recommendations 

d. Provide vents complete with insect screen when indicated. Adjust tank size to 

account for capacity loss associated with insect screens. 

7. Flange Adapters: 

a. Adapters may be used to adapt threaded or socket fitting components to 150-lb 

flange connections. Provide adapters of material compatible with the chemical 

stored 

C. Level Indication 

1. Level Indication: 

a. Ultrasonic Level Indicator: The ultrasonic level indicators are described within 

the controls and level specifications Section 409123.36 - LIQUID LEVEL 

TRANSMITTERS AND SWITCHES and are suitable for service in a hazardous 

environment. 

2.4 SOURCE QUALITY CONTROL 
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A. Factory Testing: 

1. Material Testing: 

a. Perform gel and low temperature impact tests in accordance with ASTM D1998 

on condition samples cut from each polyethylene  

chemical storage tank. 

b. Degree of Crosslinking. use Method C of ASTM D1998- Section 11.4 to 

determine the ortho-xylene insoluble fraction of crosslinked polyethylene gel test. 

Test samples at no less than 60 percent. 

 

2. Tank Testing: 

a. Dimensions: 

1) Take exterior dimensions with the tank empty in the vertical position. 

2) Outside Diameter Tolerance: ASTM D1998 including out-of-

roundness. 

3) Fitting Placement Tolerance: plus or minus 1/2 inch vertical and plus or 

minus 1 degree radial. 

b. Visual: Inspect for foreign inclusions, air bubbles, pimples, crazing, cracking, 

and delamination. 

c. Hydrostatic Test: following fabrication, hydraulically test the bottom tanks, 

including inlet and outlet fittings, with water by filling to the top sidewall for no 

less than 1/2 hour and inspect for leaks. Following successful testing, empty the 

tank and clean prior to shipment. 

2.5 TANK SIGNAGE: 

 A. National Fire Rating (NFR): 

1. Provide signage for the National Fire Rating System (NFR) designation conforming to 

NFPA 704, for tanks which will contain the chemicals. 

2. Provide two (2) signs per tank. Location to be determined in the field by the owner’s 

representative for proper visibility. 

3. Signs to be vinyl, screen printed with UV resistant inks, and a minimum of 18 inches 

per side. No mechanical fasteners are allowed. 

 B. Provide signage for identifying the tank content and/or process function: 

1. Provide two (2) signs per tank. Location to be determined in the field by the owner’s 

representative for proper visibility. 

2. Letters to be 6-inches high, colors of letters and background to be submitted for 

acceptance. Signs to be vinyl and screen printed and UV resistant inks. No mechanical 

fasteners are allowed. 
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PART 3 – EXECUTION 

3.1 INSTALLATION  

A. Install the tanks in strict accordance with manufacturer’s installation manual and shop drawings. 

B.  The fill connection for chemical storage tanks must be within visual sight of the tank to monitor 

filling operation and within the boundary of the secondary containment area. 

3.2 FIELD TESTING  

A. Hydrostatically test each tank for 24 hours prior to commissioning. 

                                                                     

END OF SECTION 434143 
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SECTION 463000 - WATER AND WASTEWATER CHEMICAL FEED EQUIPMENT 

 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Controlled volume pumps and appurtenances for the following chemical feed systems: 

a. Sodium hydroxide 

b. Polymer dosing 

B. Products Installed but Not Furnished Under This Section 

1. Provide chemical solution tanks in accordance with 434143 - POLYETHYLENE 

TANKS except where tank is provided as part of a packaged system specified in this 

section. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. PSIG: Pounds per square inch gauge 

2. PVC: Polyvinylchloride 

3. CPVC: Chlorinated Polyvinylchloride 

B. Reference Standards: 

1. The publications listed below form a part of this specification to the extent referenced. 

The publications are referred to within the text by the basic designation only. 

2. ASME International (ASME): 

a. ASME A13.1 Scheme for the Identification of Piping Systems 

3. Hydraulic Institute (HI): 

a. HI 7.1-7.5 Controlled Volume Metering Pumps 

b. HI 9.1-9.5 Pumps - General Guidelines for Types, Applications,  

Definitions, Sound Measurements and Documentation 

4. National Fire Protection Agency (NFPA): 

a. NFPA 70 National Electrical Code - 2008 Edition 

5. National Electrical Manufacturers Association (NEMA): 

a. NEMA 250 Enclosures for Electrical Equipment (1000 Volts Maximum) 
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b. NEMA ICS 1 Standard for Industrial Control and Systems General 

Requirements 

c. NEMA ICS 2 Standard for Industrial Control and Systems:  

Controllers, Contactors, and Overload Relays Rated Not More than  

2000 Volts AC or 750 Volts DC: Part 8 - Disconnect Devices for  

Use in Industrial Control Equipment 

6. Plumbing-Heating-Cooling Contractors National Association (NAPHCC): 

a. NAPHCC NSPC National Standard Plumbing Code 

C. Definitions: 

1. Peristaltic Pump: A pump which moves fluid along by waves of contraction produced 

mechanically on a flexible tubing.  

1.3 SUBMITTALS 

A. Action Submittals 

1. Product Data: 

a. Manufacturer's descriptive and technical literature, catalog cuts, performance 

charts, and pump curves. 

b. List of materials, list of equipment, including a complete list of parts and 

supplies with current unit prices and source of supply. 

c. List of special tools for each type of equipment furnished including special tools 

necessary for adjustment, operation, maintenance, and disassembly. 

2. Shop Drawings: 

a. Detail drawings containing complete piping, wiring, schematic, flow diagrams, 

and other details necessary to demonstrate that the system has been coordinated 

and will properly function as a unit. 

b. Show proposed layout and anchorage of equipment and appurtenances, and 

equipment relationship to other parts of the work including clearances for 

installation, maintenance, and operation. 

B. Informational Submittals 

1. Manufacturer Instructions: 

a. Installation instructions and framed instructions. 

2. Field Quality Control Submittals: 

a. Test reports in booklet form showing field tests performed to adjust each 

component and field tests performed to prove compliance with the specified 
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performance criteria, upon completion and testing of the installed system. Indicate 

in each test report the final position of controls. 

C. Closeout Submittals 

1. Operation and Maintenance Data: 

a. List of parts recommended by the manufacturer to be replaced after 1- and 3-

years’ service. 

b. Complete copies of operating instructions outlining the step-by-step procedures 

required for system startup, operation, and shutdown. Include in the instructions 

the manufacturer's name, model number, service manual, parts list, and brief 

description of equipment and their basic operating features. Include in the 

instructions as-built drawings of the piping layout, equipment layout, simplified 

wiring and control diagrams of the system as installed, and flow diagrams. 

c. Complete copies of maintenance instructions listing routine maintenance 

procedures, possible breakdowns and repairs, and trouble-shooting guides. 

D. Maintenance Material Submittals: 

1. Spare Parts – Concurrent with delivery and installation of the specified equipment, 

furnish auxiliary equipment and spare parts as follows: 

a. Spare parts for each different item of material and equipment specified including 

each of the parts recommended by the manufacturer to be replaced after 1- and 3-

years’ service. 

b. Supply four spare tube elements- Each pump comes with one spare pump tube: 

Below are the item numbers for replacement pump tubes: 

• Pump Item # S407XAA301 – Package of 2 Pump Tubes – Item number 

S4007X-2 

• Pump Item # S3002AA301 – Package of 2 Pump Tubes – Item number 

UCCP202 

 

c. Supply 1 spare pump head assembly and rotor (roller assembly in peristaltic 

terms- roller comes with pump head) per pump 

• Pump Item # S407XAA301 – Spare Pump Head- Item number S4107X-1 

• Pump Item # S3002AA301 – Spare pump Head- Item number S3102-1 

 

2. Tools and Software: 

a. One set of special tools for each type of equipment including calibration devices, 

and instruments required for adjustment, calibration, disassembly, operation, and 

maintenance of the equipment. 

1.4 DELIVERY, STORAGE, AND HANDLING 
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A. Deliver, store, and handle products in accordance with Section 016000 – PRODUCT 

REQUIREMENTS and the amendments and additions presented in this Article. 

B. Ship pump and drive assembled complete. Ship tubing separately for field installation and 

process line connection. 

C. Pack additional spare parts in containers bearing labels clearly designating contents and pieces 

of equipment for which intended. 

D. Deliver spare parts at the same time as pertaining equipment. 

E. Inspect and inventory items upon delivery to site. 

F. Protect material and equipment delivered and placed in storage from the weather, excessive 

humidity and excessive temperature variation, dirt, dust, or other contaminants in accordance with 

manufacturer's written instructions. 

1.5 QUALITY ASSURANCE 

A. Basis of Design: 

1. Specifications are based on the Stenner Pump Company peristaltic pumps 

2. Bear any costs resulting from changes to the structure, piping, electrical work, plumbing 

work, etc., required for other approved manufacturer’s feed pumps and such would be an 

action submittal to be included with the Shop Drawings. 

3. Submit drawings to the Engineer for approval, showing the changes in the equipment, 

piping, structure, electrical work, and plumbing work. 

B. Standards and Regulatory Requirements: 

1. Pumps shall bear label, stamp, or other markings of specified testing laboratory. 

2. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, Article 100, by testing agency acceptable to authorities having jurisdiction, and 

marked for intended use. 

3. Comply with NFPA 70. 

C. Supplier Requirements: 

1. To ensure all equipment required for installation of feed pumps, controls, and other 

accessories is properly coordinated and will function in accordance with intent of these 

Specifications, obtain all equipment specified under this Section, from a single supplier in 

whom responsibility for proper function of all the equipment, regardless of manufacturer, 

as an integrated and coordinated system is vested. 

2. Intent of this paragraph is to establish unit responsibility for all equipment through feed 

pump equipment supplier. 

3. Use of the word "responsibility" relating to feed pump equipment supplier is not intended 

to relieve ultimate responsibility for equipment coordination, installation, operation, and 

guarantee. 
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D. Installers: 

1. Shall have at least ten (10) years of experience installing chemical feed and storage 

systems including at least five (5) for sodium hydroxide, three (3) of which must have been 

in operation for no less than three (3) years. 

E. Certifications: 

1. Provide Manufacturer certification indicating that the chemical feed pump and 

accessories will withstand continuous contact with intended chemicals without defect. 

2. Manufacturer to certify that chemical feed pumps have been installed in accordance with 

installation requirements and Section 402000 - LIQUIDS PROCSS PIPING prior to initial 

performance testing. 

1.6 WARRANTY 

A. Manufacturer Warranty: 

1. Provide manufacturer’s standard warranty for the system and components provided by 

the manufacturer including buy-out items not manufactured by the manufacturer. 

2. Furnish minimum warranty period of 1 year from date of start-up or 18 months from 

date of shipment, whichever occurs first, that the equipment will be free from defects in 

design, material, and workmanship. 

PART 2 – PRODUCTS 

2.01 CONTROLLED VOLUME PUMPS 

A. Manufacturers: 

1. Stenner Pump Company . 

2. Or Approved Equal 

B. Description: 

1. The chemical metering pump shall be a programmable, DC motor-driven, peristaltic 

pump. The pump shall include brushless DC Motor with ball bearing support, display 

screen, keypad with universal markings, totally enclosed housing with NEMA 4X rating, 

and pump head. The main shaft shall be splined for ease of maintenance. 

2. The pump shall offer a single signal cover with eight screws, O-ring seal, and two liquid 

tight cord grips for signal cables. Pump shall have integral clear cover on the control panel 

with tamper resistant screw. The power supply shall be 120V 60Hz or 230V 50Hz Single 

Phase.  

3. The liquid shall only be in contact with the pump tube located within the pump head but 

may touch accessories including but not limited to, weighted suction line strainer, suction 

& discharge tubing, and the injection fitting or duckbill valve.  

C. Pump Heads: 

1. Provide materials and head arrangement most compatible with the liquid being pumped. 
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2. The pump head subassembly shall be designed for quick replacement which can be 

accomplished without tools. The head and roller assembly cover shall be secured without 

bolts, nuts, or screws. 

3. The roller assembly shall be of a collapsible design allowing for the quick replacement 

of tubing. It shall be collapsible with no tool but the specialized roller cover. 

D. Controls: 

1. Provide controls contained integrally to the pump and suitable for operation on 115-volt, 

60 hertz, 1 phase power supply. 

E. Integral Controls: 

1. Pump shall have the capability to be adjusted manually by the up and down arrows on 

the keypad, from 0% to 100% of the pump’s programmed flow rate output, in increments 

of 1.0%. 

2. The metering pump shall be microprocessor controlled. All pumping functions shall be 

set by keypad and all operations, and status shall be displayed on an illuminated Screen. 

Keypad shall have 6 buttons (Up arrow, Prime, On/Off, Back, Enter, Down arrow). Three 

buttons (Down arrow, Up arrow, and Enter) shall be used to scroll and/or select between 

menu options.  

3. Pump speed shall be determined via choice of control mode and programmed settings 

within said control mode:  

a. Pump shall be adjusted by a programmed and/or calibrated 4-20 mA signal. 

Signal shall be scalable and invertible.  

b. Pump shall be adjusted by a programmed and/or calibrated 0-10VDC signal 

identifying the pump output range. Signal shall be scalable and invertible. 

c. Pump shall be activated by a pulse, adjusted by programmed pulse inputs and 

include the number of pulses to activate, pump run time, meter rate and pump 

speed.  

d. Pump shall be activated by a Hall Effect water meter, adjusted by programmed 

Hall Effect inputs and include meter K factor, minimum process flow, speed at 

minimum flow, maximum process flow and speed at maximum process flow.  

e. Pump shall be adjusted by programming the 7-day timer and setting the clock. 

The control mode shall have 24 independent timed events with each individually 

programmable timer’s #01-#24. Timer shall run from a minimum of 20 seconds to 

a maximum of 23 hours, 59 minutes, and 59 seconds from speeds 1% to 100%.  

f. Pump shall be adjustable by the PPM Feed programmed inputs for Variable and 

Constant flow. Constant flow inputs shall include process flow, concentration, 

specific gravity, and ppm feed rate. Variable flow inputs shall include meter K 

factor, concentration, specific gravity, and ppm feed rate.  

g. Pump shall be adjustable by the Cycle Timer programmed inputs including run 

time per cycle, total cycle time, and pump speed.  
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F. Design and Performance Criteria: 

1. Pumps to be capable of pumping indicated liquids over range shown by manually 

adjusting solenoid frequency. To be adjustable over a 100:1 range in proportion to a 4-20 

mA pacing signal. 

2. Shall be adjustable from 100% to 10% of maximum. 

3. Provide pumps capable of self-priming with suction lift of 28 feet (min.) for each 

chemical being pumped. Pumps shall be capable of a minimum continuous discharge 

pressure of 30 psi. 

E. Provide chemical feed pumps as follows: 

1. Sodium Hydroxide (25%) Metering Pump: 

a.  Stenner pump model : S407XAA301 

b. Number of Metering Pumps Required: Two (2) 

c. Nominal Maximum Capacity: 2.5 gph 

d. Wetted parts shall be compatible with 25% and 50% sodium hydroxide or 

caustic blends containing up to 40% potassium hydroxide. 

e. Pump Head Roller Material: polyethlyene 

f. Pump Head Fitting Material: polypropylene 

g. Ball Check Material: Ceramic 

2. Polyaluminum Chloride and Polymer Metering Pump: 

a. Stenner pump model: S3002AA301 

b. Number of Metering Pumps Required: Two (2) 

c. Nominal Maximum Capacity: 0.5 gph 

d. Wetted parts shall be compatible with solutions containing up to 70% 

polyaluminum chloride and emulsions containing mineral oil. 

e. Pump Head Roller Material: polyethylene 

f. Pump Head Fitting Material: polypropylene 

g. Ball Check Material: Ceramic 

F. Nameplates: For each major item of equipment provide the manufacturer's name, address, type 

or style, model or serial number, and catalog number on a plate secured to the item of equipment. 

2.02 ACCESSORIES 

A. Chemical Metering Pump Skid: 
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1. Provide a skid where all required metering pumps, calibration columns, backflow 

preventers, backpressure valves, pressure relief valves, and isolation valves for a particular 

chemical feed point are mounted.  

2. The skid shall be manufactured of high-density polyethylene (HDPE) or material 

chemically resistant to the chemical being fed into the process. 

3. The pipe and tubing on the skid shall be configured with connection points as shown in 

the Drawings and in a manner as compact as practical and with as few joints as needed. 

4. The skid shall be designed to fit through a standard door opening. 

5. If the fully assembled skid is heavier than can be safely lifted by two persons (100 lbs 

or heavier) it shall have forklift cutouts in the base for ease of installation. 

B. Equipment Appurtenances: 

1. Provide Type 316 stainless steel bolts, nuts, anchors, washers and other types of supports 

necessary for the installation.  

C. Chemical Solution Piping: 

a. Incorporate provisions to allow solution piping to be conveniently and safely 

bled of trapped air and minimize infiltration of air bubbles. 

b. Provide chemical solution piping in accordance with Section 402000 – 

LIQUIDS PROCESS PIPING. 

D. Back Pressure Valves: 

1. Provide back pressure regulating valves where indicated on drawings. Provide back 

pressure regulators of PVC or CPVC construction, and having Hypalon or Teflon 

diaphragms, suitable for the fluid being pumped, to protect upper works of valve from 

process fluid. Provide spring opposed diaphragms with loading pressures adjustable by 

means of screw in top works. Field-adjust valves to settings required of the system. Setting 

to be minimum pressure to occur upstream of the valve, as installed in system, while pump 

is operating. 

2. Provide materials of construction compatible with the service specified and  

indicated. 

F. Pulsation Dampeners: 

1. Provide discharge pulsation dampeners on metering pumps where indicated and suitably 

size for displacement of each pump to limit discharge pressure to plus/minus 10 percent. 

Provide pulsation dampeners of type which has a diaphragm separating air chamber from 

liquid chamber. Provide diaphragm of molded construction and that prevents air charge 

from being dissolved in process fluid. Provide lower chamber of Type 316 stainless steel 

lined, or of inert plastic material to prevent corrosion by process fluid. Provide materials 

suitable for intended service. Charge air chamber with compressed air to pump 

manufacturer's recommended charging pressure. Equip upper chamber with tire valve type 

of charging valve and air pressure gage with shutoff valve. 
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2. Provide a bicycle pump with handle and sufficient capacity to charge the pulsation 

dampeners. Bicycle pump to be easy to handle. 

3. Furnish an air line and air hose with pressure regulator and hand-operated, lever-type 

valve, suitable for charging pulsation dampeners. Provide air hose long enough to reach 

pulsation dampeners. 

G. Pressure Relief Valves: 

1. Provide pressure valves where indicated. Provide pressure relief of PVC or CPVC 

construction, and having Hypalon or Teflon diaphragms, suitable for the fluid being 

pumped, to protect upper works of valve from process fluid. Provide spring opposed 

diaphragms with loading pressures adjustable by means of screw in top works. Field-adjust 

valves to settings required of the system. Setting to be the maximum pressure to occur 

downstream of the valve, as installed in system, while pump is operating. 

H. Calibration Standpipes: 

1. Equip each group of pumps indicated on drawings with calibration standpipe for 

measuring pump output. 

2. Provide standpipes of Schedule 40 clear PVC pipe with Schedule 80 fittings. Thin wall 

tubing and acrylic plastics not acceptable. 

3. Equip each standpipe with flanged connection to suction piping, and fitted with ball 

valve for air venting, as indicated on drawing. Provide fittings of socket weld type. Provide 

valves and fittings as specified under other sections referenced. 

4. Provide one calibration standpipe for each group of pumps indicated, of the height 

indicated on the drawing, and of a diameter such that the measurable capacity of the 

standpipe is approximately one and one-half minutes discharge of each pump at maximum 

pumping capacity. Length of the standpipe indicated is the length of clear observable pipe 

and does not include length of fittings or connections. Permanently calibrate each standpipe 

in gallons and tenths. 

5. Provide valves and flanges at each pump suction for attachment of calibration 

standpipes. Install pump suction and discharge piping so as not to interfere with location 

and use of standpipes. 

I. Preventative maintenance kit for each feed pump. 

J. Injectors: 

1. Manufacturer 

a. Saf-T-Flo 

Anaheim, CA 

Ph.: (800) 957-2383 

Website: www.saftflo.com 

b. Or approved equal 
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2. Chemical Injector. Provide a single feed point into the center of the process line. 

a. Materials: CPVC; rated for up to 100 psi. Piping Hydrostatic Tests and Pump 

Test- Our Pumps cannot exceed 100 psi. 

3. Water Main Connection: 

a. Provide PVC, CPVC, or stainless-steel corporation stop. 

b. Provide male NPT or AWWA (CC) inlet thread connection rated for not less 

than 150 psi. Provide insertion length between 1/3 and 1/2 the diameter of the 

pressure main. 

c. Corporation stop must include an acceptable safety device that prevents 

accidental release of solution tube while under line pressure and surge conditions. 

4. Solution Tube: 

a. Size to match pump discharge line and injection flow rate. 

b. Include an acceptable locking device that prevents accidental release of the 

solution tube from the process line while under pressure. 

c. Include a ball check valve to prevent backpressure from the main from entering 

chemical feed system. 

d. Include a stainless-steel safety chain to prevent withdrawal of solution tube past 

corporation stop. 

e. Preset safety chain length by manufacturer for closure of the corp. stop before 

withdrawal of solution tube. 

6. Provide system that allows the operator to withdraw and insert solution tube into water 

main while under pressure and without having to shut down the main. 

 

2.5 SOURCE QUALITY CONTROL 

A. Piping Tests: 

1. Fill pipes and tubing 24 hours before testing and apply test pressure to the fully 

assembled two metering pump skids. Use only potable water. 

B. Piping Hydrostatic Tests: 

1. Test at not less than one-and-one-half times (Not to exceed 100PSI) the working pressure 

for two hours. 

2. Temporarily disconnect the pumps from the piping during the test and close pipe ends 

with caps, plugs or couplers suitable for test conditions. 

3. Increase pressure in 50-PSIG increments and inspect each joint between increments. 

Hold at test pressure for one hour; decrease to zero PSIG. Slowly increase again to test 

2. Chemical Injector. Provide a single feed point into the center of the process line. 
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pressure and hold for one more hour. No leaks should be observed. Remake leaking joints 

with new materials and repeat test until no leakage is observed. 

C. Pump Test: 

1. Operate pumps a maximum working pressure for 8 hours. 

2. No leaks should be observed. Remake leaking joints with new materials and repeat test 

until no leakage is observed. 

 

PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. After becoming familiar with details of the work, verify each dimension in the field and 

advise the Owner’s Representative of discrepancies before performing the work. 

3.2 INSTALLATION 

A. Installation Requirements: 

1. Locate all equipment as indicated, anchoring securely to floor, support systems and/or 

walls. 

2. Install pump and shelf to allow service and maintenance. 

3. Make electrical connections in accordance with the Contract and Shop Drawings. 

4. Install feed and discharge piping, as indicated on the Contract Drawings and Section 

402000 - LIQUIDS PROCSS PIPING. 

5. Locate piping parallel with, or at right angles to, walls, ceilings, equipment, etc. unless 

otherwise indicated. 

6. No valves or equipment shall be located in a manner that will be inaccessible to operators 

unless approved by the Owner’s Representative. 

B. Chemical Feeding Equipment: 

1. Install controlled volume pumps, equipment, and appurtenances to provide a complete 

and integrated system in accordance with the manufacturer’s instruction and under the 

direct supervision of the manufacturer's representative. 

C. Pipe, Tubing, Hangers and Supports: 

1. Install pipes and tubes in accordance with Section 220529 – HANGERS AND 

SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT. 

3.3 FIELD QUALITY CONTROL- We do not publish pump curves. Pressure does not affect the volume 

of the solution pumped given the peristaltic nature of the pump 

A. Controlled Volume Pumps: 
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1. Test pumps to demonstrate that the pumps are operating without vibration  

or leakage. 

2. Perform testing at the maximum design flow rate and at half the design  

flow rate. 

3. Test control and operation in each feasible mode with the pumps operated  

singly and in unison. 

 

END OF SECTION 463000 
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SECTION 464100 - MIXING EQUIPMENT 

 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Portable mixing units and their appurtenances. 

 B. Related Sections: 

1. Section 013300 – Submittal Procedures 

2. Section 016000 – Product Requirements 

3. Section 017000 – Execution and Closeout Requirements 

4. Section 260000 – Electrical General  

5. Section 400500 – Hangers, Anchors, Supports, And Seals 

6. Section 434143 – Polyethylene Tanks 

7. Section 464376 – Inclined Plate or Tube Settlers 

1.2 REFERENCES 

A. Reference Standards: The publications listed below form a part of this specification to the extent 

referenced. The publications are referred to within the text by the basic designation only. 

B. ASTM International (ASTM): 

1. ASTM A36 Standard Specification for Carbon Structural Steel. 

2. ASTM A48 Gray Iron Castings 

3. ASTM A479 Stainless Steel Bars and Shapes for Use in Boilers and Other Pressure 

Vessels 

4. ASTM A532 Abrasion-Resistant Cast Irons 

C. American Gearing Manufacturers Association (AGMA): 

1. 390.03:  Gear Handbook Gear Classification, Materials and Measuring Methods for 

Bevel, Hypoid, Fine Pitch Worm gearing and Racks Only as Unassembled Gears 

D. National Electrical Manufacturers Association (NEMA): 

a. NEMA MG1 Motors and Generators 

E. National Fire Protection Agency (NFPA): 
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a. NFPA 704 Standard System for the Identification of the Hazards of Materials for 

Emergency Response 

1.3  SUBMITTALS 

A. Submit product data, manufacturer’s instructions, and operations and maintenance manuals as 

required in Section 013300 – SUBMITTAL PROCEDURES and Section 017000 - EXECUTION 

AND CLOSEOUT REQUIREMENTS. 

B. Engineer review is required for submittals designated as “Action Submittals”. 

C. Action Submittals: 

1. Product Selection Data: Provide calculations or product literature that demonstrate 

proposed products fulfill the design and performance criteria. 

2. Test Reports: Test reports in booklet form showing field tests performed to adjust each 

component and field tests performed to prove compliance with the specified performance 

criteria, upon completion and testing of the installed system. 

D. Closeout Submittals  

1. Warranty Documentation 

1.4  QUALITY ASSURANCE 

A. Qualifications: 

1. Installer shall demonstrate at least three years specific experience regarding the 

installation to be performed. 

1.5  DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products in accordance with Section 016000 – PRODUCT 

REQUIREMENTS. 

 

PART 2 – PRODUCTS 

2.1 PORTABLE MIXERS: 

A. Description: 

1. Clamp mounted impeller type mixer driven by totally enclosed motor through a gear 

drive mounted in a housing.  

B. General: 

1. Provide a mixing system complete in-place including impeller, motor, gear drive, shaft, 

mount, and electrical connection that meets the design and performance criteria when 

installed in the required tank. 

2. If the tank side wall does not offer mounting support such that when the mixer is 

operating there is no visible vibration provide a free standing mixer mount of epoxy coated 

structural steel. 
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3. Fit portable mixers with a ball and socket clamping device capable of 360 degree 

horizontal rotation and 90 degree vertical tilt with positive locking in any position. 

4. Mixers shall be selected and configured in a manner the design and performance criteria 

are met without entraining any air in process water. 

C. Design and Performance Criteria: 

1. Flash Mixer (M-200) for the Treatment Tank (T-120): Furnish mixer with unreduced 

speed and impeller that will distribute suspended solids with no less than 90% uniformity 

without entraining any air. 

2. Floc Mixer (M-300) for the Floc Chamber or Tank (T-130): Furnish 350 RPM mixer 

and impeller that will, during steady state operation, distribute suspended solids with 85% 

uniformity and prevent the accumulation of solids at the bottom of the tank. 

D. Gears:   

1. Heat treated alloy steel helical gears operating in a sealed oil bath or grease bath. 

2. 2.50 minimum AGMA service factor. 

3. Service factor based on motor nameplate horsepower. 

4. Design housing to withstand mixing unit full-load operation. 

5. Antifriction bearing:  100,000 hour L-10 life based on continuous operation at rated full 

load motor horsepower and speed. 

6. Helical or spiral bevel type gears or combination of both. AGMA 390.03 gear quality, 

minimum 10 quality. Inspect and certify gears before assembly. 

7. Provide oil dam around output shaft or grease fittings or pre-lubricated fittings when not 

employing an oil dam. 

8. Thermal Rating:  Continuous operation within expected temperature range with no 

artificial cooling at ambient conditions not exceeding 104 degrees F. 

9. Minimum Efficiency:  95 percent 

10. Shop assembled drive motor and gear reducer assembly on common mounting base 

suitable for mounting entire assembly to tank or on support structure. 

11. Provide all gearing contained within a single housing, lubricated by a common oil bath. 

E. Impeller: Type 316 stainless steel. 

F. Shaft: Solid Type 316 stainless steel. 

G. Cable Entry Seal: 

1. Shall have no specific torque requirements to insure a watertight seal. 

2. Provide dual cylindrical elastomeric grommets, flanked by washers, having a close 

tolerance fit against the cable outside diameter and the entry inside diameter. Compress the 
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grommets by the cable entry. Seal the cable entry junction chamber and motor from each 

other. Do not use epoxies, silicones, and other secondary sealing systems. 

H. Motor: 

1. Totally enclosed fan cooled 1750 RPM, 480 VAC, 3 phase, 60 Hz motor for non-

hazardous locations. 

2. NEMA B design, induction type with a squirrel cage rotor, shell type design, housed in 

an air filled, watertight chamber. 

3. Stator insulated by moisture resistant Class H insulation rated for 356 degrees F. Insulate 

by the trickled impregnation method using Class H monomer-free polyester resin resulting 

in a winging fill factor of no less than 95 percent. 

4. Inverter duty rated in accordance with NEMA Standard MG1, Part 31. 

5. Provide motor designed for continuous duty while in ambient conditions not exceeding 

104 degrees F. 

6. Provide a motor service factor, combined effect of voltage and frequency, of 1.15. 

Provide a voltage tolerance of plus or minus 10 percent. Provide motor designed for 

continuous operation in ambient temperatures not exceeding 104 degrees F and NEMA 

Class B maximum operating temperature rise of 176 degrees F. 

7. Provide motor horsepower sufficient so that the pump is non-overloading all possible 

mixer impeller submergence depths. 

  I. Shop Painting: 

A. Primer and Finish Paint:  Shop apply to all exterior ferrous surfaces, in accordance with 

Section 099100 - PAINTING or Master Painters Institute MPI 101 Epoxy Anti-Corrosive 

Metal Primer and then in accordance with Section 099100 - PAINTING. 

B. Provide additional shop paint coating for touch-up to all surfaces after installation and 

testing is completed and equipment accepted. 

 

PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Inspect each component for compliance with requirements specified in PART 2 

PRODUCTS. 

2. Verify adequacy and suitability of equipment redesigned or modified to comply with 

specified requirements, and following failure to meet specified requirements. 

3. Reject equipment that is noncompliant with specified requirements, and when there is 

presence of one or more defects preventing or lessening maximum efficiency of operation. 

3.2 FIELD QUALITY CONTROL 
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A. Manufacturer Services: 

1. Provide start-up services for installed equipment. 

2. Supply a written report indicating the units are installed correctly, are working correctly, 

with a listing of motor operating data to indicate proper operation. 

3.3 CLOSEOUT ACTIVITIES 

A. Owner’s Instructions: 

1. Provide a detailed manual that includes specific instructions for receiving and handling, 

assembly, mooring, wiring, installation, repair and service, storage, troubleshooting, 

detailed exploded drawings of the unit, and a full parts list 

2. Provide complete detailed instructions on the balancing procedure to be used for 

rebalancing to the impeller after it has been in service for an extended period of time. 

Include a general procedural description, a detailed explanation of preparing the unit for 

balancing procedure for impellers. 

 

END OF SECTION 464100 
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SECTION 464376 - INCLINED PLATE OR TUBE SETTLERS 

 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Inclined plate or tube settlers with flocculation tank or chamber, integrated baffles, flow 

control and distribution features, sludge collection, effluent troughs, and appurtenances. 

2. Clarification system component supplied with the settler as package including chemical 

treatment tanks or chambers, chemical feed systems, positive displacement pumps, control 

panel, and mixing systems. 

B. This section includes Instructions for Bid options and information which must be included with 

all proposals to construct the Nicholson groundwater treatment system upgrade (see paragraph 

1.04.B). 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. UHMW – Ultra High Molecular Weight 

B. Reference Standards: 

1. The publications listed below form a part of this specification to the extent referenced. 

The publications are referred to within the text by the basic designation only. 

2. American Water Works Association (AWWA) 

a. AWWA 10084 (2005) Standard Methods for the Examination of Water and 

Wastewater 

3. ASTM International (ASTM): 

a. ASTM E165 (2009) Standard Test Method for Liquid Penetrant Examination 

b. ASTM F467 Nonferrous Nuts for General Use 

c. ASTM F468 Nonferrous Bolts, Hex Cap Screws, and Studs for General Use 

4. ASME International (ASME): 

a. ASME B16.1 (2005) Standard for Gray Iron Threaded Fittings; Classes 125 and 

250 

5. U.S. Environmental Protection Agency (EPA): 

a. EPA 600/4-79/020 (1983) Methods for Chemical Analysis of Water and Wastes 

6. National Fire Protection Association (NFPA) 
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a. NFPA 70 (2008; AMD 1 2008) National Electrical Code - 2008 Edition 

C. Definitions: 

1. Damage: for the purposes of this section, damage to equipment or materials shall be 

defined as anything from surface pitting to a change in state that compromises the function 

of a component. 

 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate delivery and installation with installation of other specified water treatment 

equipment. 

2. Coordinate system startup and adjusting testing with completion of the installed water 

treatment system. 

B. Preinstallation Meetings: 

1. Review offloading and installation requirements with personnel involved in these 

activities and the Owner’s Construction Inspector prior to offloading or installing the unit. 

1.4 SUBMITTALS 

A. General: 

1. Review by Owner’s Engineer is required for submittals designated as “Action 

Submittals”. Submittals not designated as "Action Submittals" are for Contractor Quality 

Control approval and are to be submitted to Owner’s Engineer for information only.  

2. Submit in accordance with Section 013300 – SUBMITTAL PROCEDURES 

B. Proposal Submission: 

1. All proposals to construct the Nicholson groundwater treatment system upgrade must 

include inclined plate or tube settler product data as specified in Paragraph 1.04.C.1.b and 

drawings as specified in Paragraph 1.04.C.2.b. 

2. The proposal shall include the projected cost of plate or tube pack replacement. 

3. The cost projection shall be that of replacing tube or plate packs twice in 40 years, unless 

the manufacturer provides a warranty on the packs, for which the number of times they 

will be replaced shall be 40 divided by the duration of the warranty. 

4.  A different replacement frequency from that in 1.04.B.3 can be used if 10 projects of 

similar application can be demonstrated to have not been replaced for the duration used. 

5.  The cost of the replacement packs shall be that which the supplier would charge for 

replacement packs to cover an area of 192 square feet plus the area needed for the proposed 

tube or plate settler. 
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6.  If the proposed tube or plate settler operating water level exceeds that specified in 

2.02.F.2, the proposal must include the needed tank substitutions or proposed method of 

raising the tops of tanks T-200 and T-300 (see Section 434143 - POLYETHYLENE 

TANKS). 

7. If the proposed tube or plate settler tank is of epoxy coated steel or plastic fabrication, 

the proposal should include an Option 2 price increase for fabrication of a stainless steel 

tube or plate settler tank. Option 2 would apply to the tank walls, structural components, 

troughs, frames for supporting the plate or tube modules, and flocculator drive supports. 

C. Action Submittals: 

1. Product Data: 

a. Complete list of equipment and materials. 

b. Manufacturer's descriptive and technical literature; catalog cuts. 

c. Performance charts and curves. 

d. Detailed description of the proposed local control panel. 

2. Shop Drawings: 

a. Complete wiring and schematic diagrams. 

b. Equipment layout and anchorage, including inlet piping arrangement and 

elevation, discharge piping arrangement and elevation, sludge removal piping 

arrangement and elevation, platforms and walkways, handrails, mounting brackets 

and anchor plates. 

c. Other details required to demonstrate that the system has been coordinated and 

will properly function as a unit. 

D. Informational Submittals 

1. Certificates: 

a. Manufacturer's certificates attesting that the equipment meets the specified 

material and performance requirements 

2. Delegated Design Submittals or Design Data; 

a. Design velocities including inlet velocity, velocity flow in flow distribution 

features, velocity through plates/tubes, velocities at flow control points at top of 

plates/tubes at inlet to collection troughs, and velocities in troughs. 

b. Head loss calculation for flow through all package elements at maximum and 

average design flow. 

c. Structural computations for tanks. 

3. Manufacturer Instructions 

a. Installation instructions 
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4. Source Quality Control Submittals 

a. Test reports showing results of factory tests performed. 

5. Field Quality Control Submittals 

a. Test reports showing field tests performed to adjust each component and to 

prove compliance with the specified performance criteria. Indicate the final 

position of controls in each test report. 

6. Qualification Statements: 

a. Qualifications of the installer and the manufacturer's representatives. 

E. Closeout Submittals: 

1. Operation and Maintenance Data: 

a. After approval of the shop drawings, and not later than 14 days prior to the start 

of operation, provide spare parts data for each different item of material and 

equipment specified. Include complete list of parts and supplies, with current unit 

prices and source of supply. 

b. Provide complete copies of operating instructions outlining the step-by-step 

procedures required for system startup, operation and shutdown. Include the 

manufacturer's name, model number, service manual, parts list, and brief 

description of equipment and their basic operating features. 

c. Provide complete copies of maintenance instructions listing routine maintenance 

procedures, possible breakdowns and repairs, and troubleshooting guides. Include 

simplified diagrams for the system as installed. 

d. Provide a schematic indicating the numbering system for any valves included in 

a package. 

2. Warranty Documentation: 

a. Statement of the terms of the warranties. 

3. Record Documentation: 

a. Instructions: diagrams and instructions for operation 

F. Maintenance Material Submittals: 

1. Spare Parts 

1.5 QUALITY ASSURANCE 

A. Qualifications 

1. Installer: 

a. Minimum of 2 years of experience in the installation of similar systems. 

b. Show evidence of satisfactory operation for each installation. 



NICHOLSON LANDFILL GROUNDWATER TREATMENT FACILITY UPGRADES       6/7/2022 

KENT COUNTY MARYLAND 

INCLINED PLAT OR TUBE SETTLERS REV 1                                                                      464376-5 

 

2. Manufacturer's Representative: 

a. Familiar with the design and experienced in the installation, adjustment, and 

operation of the equipment specified. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Acceptance Requirements: 

1. Inspect equipment delivered to site for damage. Do not offload damaged equipment. 

Return damaged equipment to manufacturer. 

2. Unload with minimum handling. 

B. Storage and Handling Requirements: 

1. Store and protect equipment in accordance with the manufacturer’s recommendations. 

2. Protect from the weather, excessive humidity, excessive temperature variation, and dirt, 

dust, and other contaminants. 

3. Do not store equipment directly on ground. 

4. Deliver equipment to final location in sound, undamaged condition. 

5. Prevent damage to interior and exterior surfaces. 

6. Carry and do not drag equipment. 

1.7 WARRANTY 

A. Manufacturer Warranty: 

1. Provide manufacturer’s standard warranty for the system and components provided by 

the manufacturer including buy-out items not manufactured by the manufacturer. 

 

PART 2 – PRODUCTS 

2.1 TUBE OR PLATE SETTLERS 

A. Manufacturers: 

1. Manufacturers listed below are for quality comparison. Substitutions are permitted by 

submittal. 

a. Meurer Research, Inc., Golden, CO, (303) 279-8431, www.meurerresearch.com 

b. Pan American Environmental, McHenry, IL, (815) 344-2960 

www.panamenv.com 

c. Envirodyne Systems Inc., Camp Hill, PA, (717) 763-0500, 

www.envirodynesystems.com 

d. HydroFlo Tech, LLC, Elgin, IL, (630) 762-0380, www.hydroflotech.com 
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e. WesTech Engineering, LLC, (801) 265-1000, westech-inc.com  

f. Or approved equal. 

B. Description: 

1. Provide inclined plate/tube settler system to remove suspended solids from groundwater 

extraction operations and comprised of the following elements. 

a. Stainless steel, epoxy coated steel, or plastic tank with drain 

b. Flocculator drive and mixer components 

c. Stainless steel or PVC plates or tube modules  

d. Stainless steel, epoxy coated steel, or plastic frames for supporting the plate or 

tube modules 

e. Stainless steel, epoxy coated steel, or plastic effluent collection troughs with 

perforated plates to balance upward flow into the trough or adjustable weirs allow 

for balanced flow into the trough 

f. Sludge collection system 

g. Inlet and outlet pipe connection flanges 

Note: the Bid includes an Option 2 price adder to provide stainless steel fabrication 

in lieu of epoxy painted carbon steel or plastic for the tank. Option 2 would apply to 

the tank walls, structural components, effluent troughs, and frames for supporting 

the plate or tube modules. 

2. The influent will flow by gravity to the unit that will be located in an area with a non-

corrosive atmosphere. 

3. The system will be installed indoors and all components should not be susceptible to 

damage from regular wash down 

4. Influent Characteristics: 

a. Design Flow: 25 gpm with an expected range of 5 gpm to 40 gpm 

b. Maximum Flow Rate: 50 gpm 

c. Available Head: 1 foot 

d. Flow Conditions: continuous 

e. pH Range: 4 to 8 

f. Chemical pretreatment prior to entering the settler shall be accomplished with 

sodium hydroxide or potassium hydroxide (up to 50 percent solution of either). 

This will be introduced into a treatment tank and the amount of this chemical 

reaching the settler should be dilute.  However, the settler shall be constructed of 

materials for which this chemical shall not cause damage if in occasional contact 

of 3 days duration. 
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g. Polymer and polyaluminum chloride (up to 40 percent solution) will be added 

to the process water just before it enters the flocculation chamber or tank. 

Prolonged contact with polymer shall not damage any materials or components of 

the settler or appurtenances.  

C. Performance 

1. Design Criteria: 

a. Effective Rise Rate (Hazen velocity): 0.3 gpm/square foot 

b. Allowed Plate or Tube Efficiency: 80 percent 

c. Angle of Plate or Tube Inclination: 50 to 62 degrees 

d. Maximum Effluent Total Suspended Solids: 1 mg/L 

e. Maximum Effluent Turbidity: 2 NTU 

f. Maximum Loading Rate: 0.3 gpm/square foot 

g. Design Velocity in Feed Channels: no greater than 0.5 fps 

h. Plate/Tube Settler Headloss: not to exceed 1 foot at design flow and  

temperature 

i. Flocculator Detention Time: 9 minutes 

j. Residuals Flow Rate: 3.5 gpm or as determined by bidder's jar testing 

k. Comply with OSHA and local regulations. 

D. Operation: 

1. Operate plate/tube settling units in countercurrent mode with clarified water flowing 

upward while settled solids move down. Feed incoming water at the bottom of the 

plate/tube or near the lower end of the plate from the side such that settled solids fall to the 

bottom of the settler without being re-entrained by the incoming flow. 

2. Remove effluent flow at the top of the plates/tubes with even distribution across the full 

width of the plate/tube packs. 

3. Discharge effluent flow through a system of perforated troughs and/or weirs. 

4. Remove settled solids from the bottom of the settler using a sludge collector or auger 

system in that compartment. 

5. Discharge solids through a flange to which fixed piping can be attached. 

E. Materials: 

1. The materials of construction shall be selected so as to be compatible with the process 

water as described in the Influent Characteristics paragraph (2.01.B.4). 

2. With the exception of wear parts, the materials of mechanical and structural elements 

shall be selected so they will serve their purpose for 40 years. 
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3. None of the following elements shall be considered wear parts: 

 a. Fasteners 

 b. Shaft couplings 

 c. Motor mounts 

 d. Structural elements and guards  

 e. Hatch covers 

f. Electrical components 

 F. Dimensions: 

1. The area occupied by the tube or plate settler and any integral sludge holding or 

flocculator tanks shall not exceed 17 feet by 7 feet and 10 inches. 

2. The operating water level in the tube or plate settler shall not exceed 8.5 feet above the 

surrounding floor elevation. 

 

2.2 FLOCCULATOR 

A. Provide a flocculation tank or chamber with mechanical agitator. If this is provided as a separate 

tank it shall meet or exceed the requirements for T-300 in Section 434143 - POLYETHYLENE 

TANKS. 

Note: the Bid includes an Option 2 price adder to provide stainless steel fabrication in lieu of 

epoxy painted carbon steel or plastic for the tank. Option 2 would apply to the tank walls, 

structural components, baffles, troughs, and flocculator drive supports. 

B. Agitator: 

1. Horizontal type with a central driving mechanism that rotates the paddle assembly. 

Provide controller, sprockets, drive chain, impeller assembly, and necessary 

appurtenances. 

2. Central Driving Mechanism: 

a. Motor driven, 460 volt, 3-phase, variable speed. 

b. Gear Reducer: flange-mounted, helical-bevel having a gear quality of no less 

than AGMA Class 11, housed in an SAE class 30 cast iron case. 

c. AGMA Service Factor: no less than 1.5 based upon motor nameplate 

horsepower. 

d. AFBMS B-10 Life of Bearings: no less than 100,000 hours when operating at 

design speed and at full motor nameplate horsepower. 

e. Gearing and Bearings: oil lubricated, provide casing with vent and suitable oil 

drain. 
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3. Variable Frequency Drive and Controls: 

a. Field programmable with user defined lock-out codes to prevent tampering. 

b. Include motor overload, over and under voltage, torque limiter and high 

temperature sensor protection features. 

c. Provide controls with components necessary for the operation of the mechanical 

agitator that allows the equipment to be operated within a range of speeds. 

d. House controls in a weatherproof NEMA 4X, marine-grade, aluminum 

enclosure wired in accordance with the National Electric Code and state and local 

requirements. 

  4. Flocculator shaft and paddles shall be of stainless steel. 

2.3 INLET SYSTEM 

A. Provide inlet diffusers to control water entering the flocculation chamber or tank and entering 

the settling chamber. 

B. Size inlet port openings for less than 2.0 fps. Ensure flow exits the diffuser at less than 0.5 fps 

with an exit velocity of approximately 25 percent of the velocity at the opening port. 

2.4 PLATES/TUBES 

A. Manufacturers: 

1. Manufacturers listed below are for quality comparison. Substitutions are permitted by 

submittal. 

2. Brentwood Industries Inc., Reading, PA, (610) 374-5109, 

www.brentwoodindustries.com 

3. Or approved equal. 

B. General: 

1. Arrange plates/tubes in packs installed on supports as instructed by the plate/tube pack 

manufacturer. 

2. Incline the plates/tubes at an angle of 50 to 62 degrees from the horizontal. 

3. Ensure plate/tube packs are individually removable for inspection and repair and are 

easily installed. If there are structures or troughs over the plate/tube packs, ensure they can 

be quickly removed or that they do not prevent pack removal. 

4. Design the inclined plate/tube settler system so that an operator can walk out onto the 

plates/tubes, even during operation, without the need to remove components. 

5. Ensure the entire top of each inclined plate/tube settler system is visible for inspection. 

C. Materials: 

1. Stainless Steel Plates: 
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a. ASTM A276, AISI Type 304 or 316 cold rolled 

b. No less than 24 gauge 

c. Tensile (yield) Strength: 24,000 psi 

d. Smooth in texture 

  2. PVC Tube Packs: 

a. Uni-Directional Tube Design 

b. Maximum Specific Gravity by ASTM D792: 1.45 gram/cm³ 

c. Minimum Tensile Strength by ASTM D638/D882: 6,000 psi 

d. Minimum Flexural Modulus by ASTM D790: 425,000 psi 

e. Minimum Flexural Strength by ASTM D790: 11,000 psi 

f. Minimum Impact Strength by ASTM D256: 10.0 ft-lbs/in 

g. Minimum Heat Deflection by ASTM D648 158°F at 264 psi 

h. Smooth in texture 

3. ABS Tube Packs: 

a. Uni-Directional Tube Design 

b. Maximum Specific Gravity by ASTM D792: 1.06 gram/cm³ 

c. Minimum Tensile Strength by ASTM D638/D882: 5,100 psi 

d. Minimum Flexural Modulus by ASTM D790: 300,000 psi 

e. Minimum Flexural Strength by ASTM D790: 8,500 psi 

f. Minimum Impact Strength by ASTM D256: 6.3 ft-lbs/in 

g. Minimum Heat Deflection by ASTM D648: 180°F at 264 psi 

2.5 RESIDUAL TRANSFER PUMP 

A. Provide positive displacement pump in accordance with Section 432136  – DOUBLE 

DIAPHRAGM PUMPS 

2.6 ACCESSORY PRODUCTS 

A. Provide drain valves and piping, fixed piping for each sludge collector discharge, and a motor 

operated spring-to-close diaphragm valve compatible with the sludge collector control unit: 

1. Valve Body and Cap: cast iron with a Buna-N diaphragm. 

2. Valve Working Pressure: 125 psig. 

3. Flanges: ANSI 16.1Class 125. 

B. Grating: 
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1. Provide aluminum grating in accordance with Section 066013 FIBERGLASS 

REINFORCED PLASTICS (FRP) GRATINGS AND STRUCTURAL SHAPES. 

C. Removable Handrail: 

1. Provide removable handrail above the plate/tube settler system in accordance with 

Section 068610 - FIBERGLASS REINFORCED PLASTIC RAILINGS. 

D. Nameplates: 

1. Provide each major item of equipment with the manufacturer's name, address, type of 

style, model or serial number, and catalog number on a plate secured to the item of 

equipment. 

E. Guards for Protection of Moving Parts: 

1. Provide guards to completely enclose belts, chains, couplings, and other moving parts to 

prevent accidental personal injury. 

2. Provide guards that are removable or are arranged to allow access to the equipment for 

maintenance. 

3. No additional guards are necessary for equipment housed in a lockable housing. 

F. Provide one set of special tools, calibration devices, and instruments necessary for operation, 

calibration, and maintenance of the equipment. 

2.07 SOURCE QUALITY CONTROL 

A. Tests 

1. Shop Hydrostatic Test: 

a. Prior to applying coatings, perform hydrostatic test at atmospheric pressure by 

filling unit with water in the shop for a minimum of 4 hours. 

b. Conduct testing after each seam has been cleaned and each weld has been 

inspected in accordance with ASTM E165. 

c. Acceptance criteria for the hydrostatic test is no leakage after 4 hours using a 

thorough visual inspection for leaks. 

 

PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions 

1. Inspect each component for compliance with requirements specified in PART 2 

PRODUCTS. 

2. Verify adequacy and suitability of equipment redesigned or modified to comply with 

specified requirements. 
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3. Noncompliance with specified requirements and presence of defects preventing or 

lessening maximum efficiency of operation will constitute cause for rejection. 

3.2 PREPARATION 

A. Surface Preparation 

1. Ensure equipment foundation is undamaged, clean, level, and ready for equipment 

installation per manufacturer’s requirements. 

3.3 INSTALLATION 

A. Install plate/tube settler system in accordance with manufacturer's instructions. 

B. Lift settler unit as required without plate/tube packs in place onto level foundation using lifting 

mechanism provided. 

C. Level unit and bolt to supports to ensure unit stability. 

D. Insert plate/tube packs into settler using manufacturer’s recommended method and place on 

supports.  

E. Avoid abrupt contact between the packs and the unit walls and pack supports to avoid damage. 

F. Install access walkway handrails and drives. Modify structural components and provide 

additional support to accommodate stair landings or ladders. 

G. Level and align weirs and/or troughs to elevations indicated. 

3.4 FIELD QUALITY CONTROL 

A. Field Tests: 

1. Perform field tests in the presence of the Owner’s Construction Inspector and provide 

labor, equipment, and incidentals required for the tests. 

2. Provide for disposal of waste residuals resulting from the tests. 

3. Notify the Owner’s Construction Inspector 5 days prior to the date and time for the 

acceptance tests. 

4. Field Hydrostatic Test: 

a. After unit has been leveled and secured to foundation and plate/tube packs are 

in place, hydrostatically test unit at operational pressure for an additional 8 hours 

by filling with water. Ensure there is no visible leakage and no measurable 

decrease in water level. 

5. Preoperational Test: 

a. Arrange for the manufacturer's service representative to inspect, operate, and 

test unit before in-service testing by the Contractor. 

b. At a minimum, examine for soundness without cracked or otherwise damaged 

parts; completeness in details as specified; correctness of setting, alignment, and 
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relative arrangement of each component; and verification of proper operation for 

each system component. 

6. Preoperational Investigation and Test Report: 

a. Document inspections, operations, adjustments, and tests performed and 

indicate whether they were acceptable or not. 

b. For unacceptable items, describe corrective action taken or recommended. 

c. Include detailed descriptions of points inspected, tests and adjustments made, 

quantitative results obtained if such are specified, and suggestions for precautions 

to be taken to ensure proper maintenance. 

d. Include the manufacturer's certificate that equipment conforms to specified 

requirements and is ready for permanent operation and that nothing in installation 

will render manufacturer's warranty null and void. 

B. Non-Conforming Work: 

1. Correct deficiencies found and retest work affected by such deficiencies. 

C. Manufacturer Services: 

1. Provide skilled installation, supervision and start-up services. Supervise adjustments, 

calibrations and installation checks. 

2. Submit manufacturer's service representative's preoperational test report. 

3.5 SYSTEM STARTUP AND ADJUSTING 

A. After hydrostatic test and preoperational test have been successfully completed, unit has been 

properly connected to influent and effluent piping, and the groundwater treatment plant is ready for 

startup, allow influent to flow into unit filled with water. 

B. Optimize operation of unit within 5 working days. 

C. Operate unit for a minimum of ten volume changes prior to testing for removal of solids and 

document testing results. 

D. Analytical Methods: 

1. Use test and sample preservation methods for test contaminants in accordance with the 

latest revisions of AWWA 10084, APHA Standard Methods for the Examination of Water 

and Wastewater, EPA 600/4-79/020, EPA Methods for Chemical Analysis of Water and 

Wastes, or those substitute methods approved by the governing regulatory agencies having 

jurisdiction. 

E. Test for Efficiency: 

1. Verify the plate/tube settler efficiency by testing influent and effluent for turbidity and 

total suspended solids. 

2. If effluent quality is found to be unacceptable, then verify influent to effluent 

performance in particle size removal at the site. 
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3. Use an independent certified testing laboratory to perform tests. Provide duplicate 

samples for analysis by Owner or Owner’s laboratory upon request. 

F. Sampling Procedures: 

1. Within an 8-hour period and at regular intervals, collect a minimum of 10 influent and 

effluent samples from sampling ports provided as part of the separator. 

2. Purge each sampling port to remove built-up solids and other material prior to collecting 

sample. 

3. Collect duplicate wastewater samples in separate glass containers 

4. Do not attempt to split sample. 

G. Acceptance Criteria: 

1. If the plate/tube settler does not meet requirements of this specification, due to poor 

workmanship or wrong fabrication dimensions, the unit may be rejected. 

2. If the unit is not operating at design efficiency 5 days after installation, Owner’s 

Construction Inspector may reject system. In the event Owner’s Construction Inspector 

rejects unit, remove the plate/tube settler system or defective components, and replace with 

acceptable unit or components and test as specified above. 

3.6 CLOSEOUT ACTIVITIES 

A. Owner’s Instructions: 

1. Provide framed wiring and control diagrams under glass or in laminated plastic. 

2. Provide condensed operating instructions, prepared in typed form and framed as 

specified above. 

3. Post framed instructions and diagrams in location selected by the Owner’s Construction 

Inspector before acceptance testing of the system. 

B. Training: 

1. Provide field training for designated operating and maintenance staff members for a total 

period of two 8-hour days on the job site during normal working time. Include training for 

operations, maintenance, lubrication, troubleshooting, repair and replacement, parts 

inventory, and details of component removal, repair, replacement adjustment and 

maintenance record keeping. 

2. Conduct field training in accordance with Section 017900 – DEMONSTRATION AND 

TRAINING. 

3.7 MAINTENANCE 

A. Concurrent with delivery of the specified equipment, furnish spare parts for each different item 

of material and equipment recommended by the manufacturer to be replaced after 1 year service. 

END OF SECTION 464376 
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SECTION 467633 – FABRIC FILTER SLUDGE DEWATERING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Portable sludge dewatering fabric filters, storage tanks, and appurtenances. 

2. Integrated high efficiency automated sludge dewatering system and appurtenances. 

3. Temporary equipment to facilitate bench and jar testing and to process sludge during the 

testing.  

B. Related Sections: 

1. Section 013300 – Submittal Procedures 

2. Section 016000 – Product Requirements 

3. Section 017000 – Execution and Closeout Requirements 

4. Section 017419 – Construction Waste Management and Disposal 

5. Section 019100 – Commissioning 

6. Section 068210 – Fiberglass Reinforced Plastic Gratings  

7. Section 068215 – Fiberglass Reinforced Plastic Structural Shapes 

8. Section 068610 – Fiberglass Reinforced Plastic Railings 

9. Section 260000 – Electrical General  

10. Section 260501 – Conductors and Cables  

11. Section 260526 – Electrical Grounding  

12. Section 26 0533 – Conduits and Raceway Systems  

13. Section 26 0553 – Identification for Electrical Systems 

14. Section 26 0910 – Control Panels  

15. Section 400500 – Hangers, Anchors, Supports, And Seals 

16. Section 40 20 00 – Liquids Process Piping 

17. Section 40 91 19.29 – Liquid Pressure Transmitters and Switches 

18. Section 43 21 36 – Double Diaphragm Pumps 

19. Section 43 41 43 – Polyethylene Tanks 

20. Section 46 30 00 – Water and Wastewater Chemical Feed Equipment 

21. Section 46 43 76 – Inclined Plate or Tube Settlers 

1.2 SUBMITTALS 

A. Product Data: For each type of equipment indicated.  

B. Shop Drawings:  

1. Subsystem schematic, layout, and flow diagram.  

2. Dimensional drawing with load bearing requirements.   

3. Wiring diagrams for power, signal, and control wiring. 
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C. Source quality-control reports.  

D. Field quality-control reports.  

E. Operation and maintenance data.  

F. Warranty: Sample of special warranty. 

1.3 MEASUREMENT AND PAYMENT 

A. Basis: 

1. Temporary Equipment: The time required for the temporary equipment in this section 

shall be two (2) months.  

2. Equipment Basis: Up to 150 gallons per day (GPD) of sludge containing up to 1% 

suspended solids shall flow to the sludge dewatering filters. 

3. Filter Quantity: Two (2). 

1.4 QUALITY ASSURANCE 

A. Qualification Of Manufacturer and Supplier: All items to be provided under this Section shall 

be furnished only by manufacturers and suppliers having a minimum of ten (10) years of 

experience in the design and manufacture of similar products and systems. Additionally, if 

requested, a record of at least five (5) previous, separate, similar successful installations in the 

last five (5) years shall be provided. 

1.5 WARRANTY 

A. A 3-year limited warranty against defects in materials and workmanship shall be provided on all 

products furnished under this Section. This excludes any temporary items furnished under this 

Section. 

PART 2 - PRODUCTS 

2.1 TEMPORARY SLUDGE STORAGE TANK 

A. General: Contractor shall provide two (2) temporary sludge storage tanks to facilitate bench and 

jar testing and to process sludge during the testing. 

B. Configuration: Temporary sludge storage tanks shall: 

1. Have a closed top with manway. 

2. Have a sloped or cone bottom designed to allow all the contents of the tanks to be 

drained. 

3. Have a bottom drain port of 1 to 2 inches nominal pipe size and a ball valve to close off 

the port. 

4. Have four (4) size wall ports 1/2 to 1 inches nominal pipe size for removal of liquid at 

distinct liquid levels and a ball valve to close off each port. 
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C. Specific Gravity: Tank shall be suitable for a liquid with a specific gravity of 1.5.  

D. Volume: 1,500 to 3,000 gallons 

E. Quantity: 2 

F. Tank Material: Epoxy coated steel, high density polyethylene plastic, or chemical resistant 

fiberglass reinforced plastic. 

G. Appurtenance Materials: Valves, pipe, and other wetted parts shall be polyvinyl chloride (PVC), 

stainless steel, or chlorinated polyvinyl chloride (CPVC) 

H. Gaskets and Seal Materials: Teflon or Viton. 

2.2 TEMPORARY SLUDGE PUMPS 

A. General: Contractor shall provide temporary sludge pumps needed to complete sludge pilot 

testing and all appurtenances needed to connect them to the temporary sludge storage tanks, the 

sludge dewatering system, the temporary compressed air supply, and any sludge pilot test 

filters. 

B. Type: Air operated diaphragm pumps. 

C. Capacity: 2 gallon per minute (GPM) at 20 feet of head pressure. 

D. Configuration: Through use of pressure regulators, solenoid valves, and timers, the temporary 

sludge pumps must be able to feed sludge as low as 50 GPD.  

2.3 TEMPORARY COMPRESSED AIR SUPPLY 

A. General: Contractor shall provide a temporary compressed air supply consisting of receiver 

tank, regulator, and air compressor for sludge bench testing. They must also supply a 

refrigerated air dryer or desiccant air dryer for removing moisture from the compressed air to 

prevent fouling of the temporary sludge pumps operation. 

B. Power Supply: The electrical service as designed has no provisions for an air compressor or air 

dryer. Components of the temporary compressed air supply shall be power directly by an 

internal combustion engine, by a portable generator, or by other means not relying on electrical 

service to be installed as part of the Work.  

2.4 SLUDGE DEWATERING SYSTEM 

A. General: 

1. The sludge dewatering system shall handle and dewater the sludge automatically without 

an operator.  The system shall contain fabric filters, tanks to contain the filters, sludge 

dewatering automation, and shall be easily expandable as necessary. 

2. The sludge dewatering system shall be a prepackaged turnkey system which shall include 

all necessary equipment required for handling and dewatering of the solids/sludge.  The 

system shall receive sludge from the inclined plate or tube settlers (see Section 464376) 
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by the double diaphragm pumps (see Section 432136) and dewater the sludge without 

any intervention from an operator. 

3. The Contractor, in cooperation with the sludge dewatering system supplier and 

commissioning authority, is responsible for determining the number, type, and size of 

sludge dewatering filters needed to remove 85% (a removal efficiency of 85%) or more 

of the suspended solids from the under flow of the inclined plate or tube settlers. This 

shall be determined through bench testing and pilot testing except that the 

Commissioning Authority may choose to allow the permanent sludge dewatering system 

to be used as the pilot test equipment.  

4. If bench or pilot testing indicates the need for a sludge thickening tank, the Contractor is 

responsible for furnishing and installing it and configuring the process piping such that 

one of the double diaphragm pumps will feed the sludge thickening tank and the other the 

sludge dewatering system.   

5. The sludge dewatering system supplier is not responsible for the sizing or selection of the 

inclined plate or tube settlers or the double diaphragm pumps. 

2.5 SLUDGE DEWATERING FILTERS 

A. General: 

1. Sludge dewatering filters shall consist of woven fabric filters design to retain sludge 

solids supported in tanks designed to drain water into a separate sump.  

2. Sludge filters and sludge tanks shall be replaceable using lifting straps. 

B. Sludge Filters:    

1. Filter shall be woven polyethylene or polypropylene capable of withstanding the pressure 

required to accept sludge to capacity without bursting. Sludge filters shall be specially 

engineered textile which provides confinement of the fine solids inside the container, 

while allowing water to permeate through the engineered textile.  

2. Sludge filters shall be specifically selected and designed to accommodate the solids on 

the project for which they are utilized. 

3. Process water from the incoming sludge will drain from the sludge filters into a common 

sump to be sent back to the treatment system. 

C. Sludge Tanks: 

1. Sludge dewatering tanks shall be constructed from high density polyethylene and capable 

of handling the pressure generated during the dewatering process.  

2. Tanks shall have a removable and replaceable lid specifically designed for allowing the 

filters to be removed. 

3. Tanks shall contain internal fabric support, air distribution, and water collection 

apparatus. 

D. Maximum Filter Operating Pressure: 4 PSI   

2.6 SLUDGE DEWATERING AUTOMATION  

A. Description: 

1. The automated sludge dewatering system shall integrate the sludge dewatering filters and 

tanks into the Work and be designed to receive sludge from the inclined plate or tube 

settlers (see Section 464376) by the double diaphragm pumps (see Section 432136). 
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B. General: The following shall be components of the automated sludge dewatering system: 

1. A manifold which includes pipe and hose as well as camlock connections to the sludge 

filters. 

2. Pressure transducers or a pressure gauge for each filter. 

3. A pressure transducer on the common manifold.  

4. Motor operated valve for each sludge filter. 

5. Manual operated isolation valves for each sludge filter or manual override on the motor 

operated valve. 

6. A control panel governing the feed of sludge to the filters.  

C. Manifold Pressure Rating: 150 PSI. 

D. Materials: 

1. Hose: Braided Stainless Steel 

2. Pipe: Polyvinyl Chloride (PVC) 

3. Camlock Fittings: Stainless Steel or Polyvinylidene Flouride (PVDF) 

E. Controls and Automation: 

1. The automated valves shall stop the feed of sludge to each sludge filter once pressure in a 

filter exceeds the maximum filter operating pressure. 

2. The system shall receive sludge and send it to one of the sludge filters at a time. 

3. The sludge system shall automatically alert the operator when it is time to switch sludge 

filters. The sludge dewatering controls shall have a switch for selecting between an 

automatic or manual transferring sludge feed between sludge filter units. 

4. The sludge management system shall automatically prevent over-pressurization of the 

sludge filters by shutting off the incoming sludge, switching to another sludge filter or 

both. 

5. The automated sludge dewatering system shall have an output signal to indicate to the 

plant wide control system when it is safe to feed sludge into the system. 

6. The signal to the plant wide control system shall at a minimum indicate when one of the 

motor operated valves is open and the pressure in the common manifold is below the 

maximum filter operating pressure. 

7. The control system shall be designed to optimize the sludge removal efficiency, 

maximize the life of the filter, and minimize the water content of the sludge trapped in 

the filter when they are ready for disposal. 

F. Control Panel:   

1. The automated sludge dewatering system will include a single control panel.  This panel 

will be the interconnection point for the automated sludge dewatering system and the 

system from which it will receive sludge.   

2. Control panel will include: 

a. Timer or other alternation element for feed alternation  

b. Sludge dewatering system initiation button or off switch  

c. Terminal strip connection points for the pressure transducers 

d. Terminal strip connection points for output to plant wide control system  

e. Power input connection points for control panel and motor operated valves 

f. Display for common manifold pressure transducer and filter pressure transducers is 

a pressure gauge is not furnished for each filter. 

3. Control panel enclosure shall conform to paragraph of 2.2 of Section 260910 – Control 

Panels. 
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2.7 ACCESSORIES  

A. Lifting Straps: Lifting straps and appurtenances, rated for 3,000 pounds, suitable for securing to 

sludge filters to allow their removal by forklift for disposal. 

2.8 POLYMER AMENDMENT SYSTEM 

A. General: If bench and pilot testing indicates solids dewatering requires polymer addition to meet 

the removal efficiency prescribe in Paragraph 2.4.A sludge dewatering, provide a polymer 

amendment system to complement the system automated sludge dewatering system and sludge 

dewatering filters.  

B. System Components: 

1. Inline mixed polymer activation system 

2. Peristaltic polymer feed pump 

3. Dilution water solenoid valve and feed line connection point 

4. Polymer injection valve 

5. Pressure relief valves 

C. Peristaltic Polymer Feed Pump: Pump shall be a skid mounted pump conforming to Section 

463000 – Water and Wastewater Chemical Feed Equipment in all respects accept the flow 

capacity shall be determined by the bench testing prescribed in this section and the pump need 

not have an analog input. 

PART 3 - EXECUTION 

3.1 TEMPORARY SLUDGE STORAGE 

A. Before process equipment is initially filled with water, install temporary sludge storage tanks 

within the new treatment building and configure them to receive sludge from the double 

diaphragm pumps (see Section 432136) with hoses and temporary piping. 

B. Subject temporary sludge storage tanks to same testing as the rest of the process. 

C. Temporary sludge storage tanks shall be used to store, thicken, and decant sludge until bench 

and pilot testing are complete, the sludge dewatering system is installed, and the system is 

operational. 

3.2 BENCH TESTING 

A. The following shall be determined by conducting tests:  

1. The suspended solids content of the sludge produced when achieving the performance 

criteria prescribe for the inclined plate or tube settlers in Section 464376 and the rate at 

which the sludge must be withdrawn to maintain that performance.  

2. If the removal efficiency prescribed in Paragraph 2.4.A can be achieved by feeding the 

sludge directly to the sludge filters at the rate it must be withdrawn to maintain inclined 

plate or tube settler performance. 
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3. If chemical conditioning of the sludge is needed to achieve the removal efficiency 

prescribe in Paragraph 2.4.A while feeding the sludge directly to the sludge filters. 

4. If sludge thickening is required to achieve the removal efficiency prescribe in Paragraph 

2.4.A before feeding sludge to the sludge filters. 

5. The type of filter fabric and chemical conditioning that achieves the best removal 

efficiency for the sludge. 

B. The bench testing shall be conducted in accordance with the Commissioning Plan (see Section 

019100 – Commissioning). 

3.3 PILOT TESTING 

A. Pilot testing shall be conducted to confirm the findings of the bench testing. Pilot test equipment 

shall be identical in all ways to the final sludge dewatering system accept it may process as little 

as half of the sludge flow. 

B. The pilot testing shall be conducted in accordance with the Commission Commissioning (see 

Section 019100 – Commissioning). 

3.4 EXAMINATION 

A. Inspect each component for compliance with requirements specified in PART 2 PRODUCTS. 

B. Ensure that the weight of the sludge filters and attached equipment as well as the sludge and 

water they will contain will not exceed the load bearing capacity of the surface that will support 

them.  

C. Verify adequacy and suitability of equipment redesigned or modified to comply with specified 

requirements. 

D. Noncompliance with specified requirements and presence of defects preventing or lessening 

maximum efficiency of operation will constitute cause for rejection. 

3.5 PREPARATION 

A. Ensure the surfaces that will support the items of this section are undamaged, clean, level, and 

ready for equipment installation per manufacturer’s requirements. 

3.6 INSTALLATION  

A. Arrange, assemble, and connect the items furnished in this section in accordance with 

manufacturers’ and supplier’s instructions. 

B. Comply with requirements for piping specified in 402000 – Liquids Process Piping, contract 

Drawings for general arrangement, and shop drawings for piping, fittings, and appurtenances.  

C. Arrange sludge filters and piping for ease of removal employing flexible pipe and cam and 

groove coupling system. 
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3.7 FIELD QUALITY CONTROL  

A. After installation, perform tests and inspections as required by the Commissioning Plan (see 

Section 019100 – Commissioning). 

3.8 CLOSEOUT REQUIREMENTS 

A. All temporary equipment and appurtenances shall be removed from the site before items 

furnished under this Section are accepted as substantially complete. 

END OF SECTION 467633 
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