
CITY OF HARRISONBURG  

DEPARTMENT OF FINANCE  

AND PURCHASING 

409 SOUTH MAIN STREET,  

THIRD FLOOR 

HARRISONBURG, VA 22801 
 

INVITATION TO BID (ITB) COVER PAGE 
 

ISSUE DATE: 

February 10, 2016 
INVITATION TO BID NUMBER: 
2016017-PU-B 

FOR:     

Parkview Tank 0.5 MG Elevated Water Tank 

DEPARTMENT: 
Public Utilities 

DATE/TIME OF CLOSING: 

March 8, 2016 @ 3:00 p.m. 
CONTRACT ADMINISTRATOR:   

David H. Gray, P.E. 

DATE/TIME LAST DAY FOR 

QUESTIONS: 

March 1, 2016 @ 12:00 p.m. 

DATE/TIME PRE-BID MEETING: 

February 23, 2016 @ 2:00 p.m. 
PRE-BID MEETING MANDATORY: 

 Yes       No       N/A 

 

Bids - In accordance with the following and in compliance with all terms and conditions, unless otherwise noted, the undersigned offers and 

agrees, if the bid  is accepted, to furnish items or services for which prices are quoted, delivered or furnished to designated points within the time 

specified.  It is understood and agreed that this entire ITB and any addenda shall constitute a contract. 

 

Sealed bids, subject to terms and conditions of this Invitation to Bid will be received by the City of Harrisonburg Purchasing Office, 409 South 

Main Street, Third Floor, Harrisonburg, Virginia 22801 until the date/ time specified above for furnishing items or services delivered or furnished  

to specified destinations within the time specified or stipulated by the vendor(s). 

 

The City does not discriminate against small and minority businesses or faith-based organizations. 

 

VENDOR INFORMATION 

 

Name of Vendor:_____________________________________ Telephone #:_________________________________________ 

 

Address: ___________________________________________ Federal Employer Identification #:__________________________ 

 

__________________________________________________ State Corporation Commission #:__________________________ 

 

Contact Name: ______________________________________ Contact Email Address:__________________________________ 

 

 

By signing this bid, Vendor(s) certifies, acknowledges, understands and agrees to be bound by the conditions set forth in 

this ITB. 
 

 

_______________________________________________________ 

 

________________________________________________________ 

VENDOR’S LEGALLY AUTHORIZED SIGNATURE 

 

 

DATE 

_______________________________________________________ ________________________________________________________ 

PRINT NAME TITLE 

 

 

Please take a moment to let us know how you found out about this Invitation to Bid (ITB) – Check one: 

 City of Harrisonburg Website         eVA Website         Bid Room (Please List) ___________________________________        

 The Daily News Record Newspaper       Notified by City Directly    Other (Please List) ________________________________________ 

 

 

 

*This document must be completed & returned with bid submission. 
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Contact:
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Project Manager
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tfitzgerald@wileywilson.com
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 SECTION 00100 BID FORM 

 

 

City of Harrisonburg Financing/Purchasing Office 

Pat Hilliard, Procurement Manager 

409 South Main St., 3
rd

 Floor City Hall 

Harrisonburg, VA 22801 

 

 

The undersigned, having visited and examined the site and having carefully studied the Drawings and 

Project Manual for the Harrisonburg Parkview 0.5 Million Gallon Elevated Tank Project (ITB 2016017-

PU-B / HPU NO. 474-12-13), hereby proposes to furnish all labor, equipment, materials, and services and 

to perform all operations necessary to execute and complete the Work required for the Project, in strict 

accordance with the Drawings and Project Manual prepared by Wiley|Wilson, dated January 21, 2016, 

together with the addenda issued during bidding period and acknowledged below subject to the terms and 

conditions of the agreement for the sum of  

 

Part 1 – Base Bid 

 

 

$_________________________ 

(numerals) 

 

 

$_________________________________________________________________ 

(written) 

 

 

This scope shall include all general, civil, mechanical, and electrical work shown in the drawings and 

detailed in the accompanying manual for the project as defined above.  Exceptions include: 

 

 The site work so denoted on Drawing C-101 

 All work set forth under Option One (1) -Graphics Logo 

 SCADA hardware and software (power and control wiring is included). 

 

 

Part 2 – Option 1 – Graphic Logo 

 

 

 

$_________________________ 

(numerals) 

 

 

$_________________________________________________________________ 

(written) 
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This scope shall include all work set forth in Division 09, Section 099100 Part 3.8 E and shall not be 

included in the “Base Bid”.  This bid price shall be for one graphic display complete; the City may use the 

unit price to modify the scope for an additional unit such to make a total of two units.  

 

 

Part 3 - Total Bid 

 

 

$_________________________ 

(numerals) 

 

 

$_________________________________________________________________ 

(written) 

 

 

(Should there be a discrepancy between the numerals and written bid amounts, the written amount 

shall govern) 

 

The scope of Part 3 shall be the sum of Part 1 plus Part 2 and shall be the basis of Award.  The city shall 

reserve the right to delete Part 2 by Change Order after award of the Bid.    

 

Failure to provide a bid value for the base bid or any option will render the base bid non-responsive. 

 

The base bid is founded upon furnishing equipment and materials of specified manufacturers.  Equipment or 

materials of other manufacturers are offered as “or equals” or “Substitutes” as shown on Section 00400.2 

Proposed “Or Equal” and/or “Substitute” Equipment and are not part of the base Bid Form.  Owner will 

determine after Contract Award which, but before Contract execution if any, “or equals” or “substitutes” 

that will be included in the Contract.   

 

The Bidder agrees to furnish and install, in accordance with the Contract Documents, all items of equipment 

specified in the Major Equipment and Product Schedule.  The equipment required under each section of the 

Specifications is to be furnished and installed in strict compliance with the requirements of the Contract 

Documents for the lump sum base bid price stated by the Bidder. 

 

It is understood and agreed that the Owner, in protecting his best interest, reserves the right to: 

 

 Reject any or all bids, 

 

 In the event of discrepancy between bid price in words and bid price in numerals, the words shall 

govern.  

 

 Accept any bid whereupon the Contractor shall furnish equipment and materials as specified, or 

 

 Accept any bid at the Base Bid price and, if equipment or materials of substitute manufacturers are 

offered, to accept any, none, or all of such offered “or equal” and/or “substitutes”, which are 

approved, the Contract price being adjusted accordingly. 

 

We are properly equipped to execute work of the character and extent indicated by the Bidding Documents 

and so covered by this Bid and will enter into agreement for the execution and completion of the Work in 
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accordance with the Drawings and Project Manual and this bid; and we further agree that if awarded the 

Contract, we will commence the Work on the date stated in "Notice to Contractor to Proceed". 

The following documents are attached to and made a condition of this Bid. 

Failure to comply with the submission of appropriate documentation may 

result in determination of a bidder as non-responsive and shall be cause for the 

bid to be rejected. 

 

 

 
 

Contractor is responsible for obtaining a City business license for the project as appropriate 

according to state and local regulations.  

 

Enclosed herewith is the following security, offered as evidence that the undersigned will enter into 

agreement for the execution and completion of the Work in accordance with the Drawings and Project 

Manual: 

 

Complete One as Applicable 

Cashiers Check for the Sum of _____________________________________________________________ 

Name of Bank __________________________________________________________________________  

OR 

Bidder's Bond in Amount of _______________________________________________________________  

Bond Issued by _________________________________________________________________________  

Bidder Required Documentation Checklist 

# Description Completed Attached 

1 ITB Cover Page     

2 Bid Security      

3 
Section 00100.1  Proposed "Or Equal" and/or "Substitute" 

Equipment  
    

4 Section 00100.2  Contractor Qualifications     

5 Section 00100.3  State Corporation Commission Form     

6 
Section 00100.4  Propriety/Confidential Information 

Identification  
    

7 Section 00100.5  Insurance Requirements Form      

8 
Section 00100.6  Certification Regarding Dibarment Primary 

Care Transactions  
    

9 
Section 00100.7  Certification Regarding Dibarment Lower Tier 

Covered Transactions  
    

10 Section 00100.8  Exceptions to Terms & Conditions      

11 Section 00100.9  Certification of Non-Collusion      

12 List of Proposed Subcontractors     

13 List of Proposed Suppliers     

14 Escrow Form for ITB/RFP     

15 Contractor's License No.: __________________________     
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OR 

Certified Check for the Sum of _____________________________________________________________ 

Name of Bank __________________________________________________________________________  

 

The undersigned further agrees that in case of failure on his part to execute the said agreement within the 

fifteen (15) consecutive calendar days after written notice being given on the award of the Contract, the 

moneys payable by the securities accompanying this bid shall be paid to the Harrisonburg Department of 

Public Utilities as Bid Bond will be forfeited for such failure; otherwise, the securities accompanying this 

Bid shall be returned to the undersigned. 

 

Bid To Award:    Less than 90 days 

 

Agreement – Notice to Proceed:                            To be issued on or before May 15, 2016 

 

Notice To Proceed to Substantial Completion:      330 days (Article 4.02 of the Agreement) 

 

Notice To Proceed to Closure:                                365 days (Article 4.02 of the Agreement) 

 

 

 

 

 

This Bid is subject to acceptance within a period of 90 days from this date. 

 

 

      Respectfully submitted, 

    

      __________________________________________ 

Contractor 

 

      by  _______________________________________ 

 

      __________________________________________ 

 

      __________________________________________ 

      Address 

 

      __________________________________________ 

      Telephone number 

 

 

Date __________________ 

 

 

Contractor's current Virginia license number ________________ Code ______________ 

 

 

 

* This form must be completed & returned with the bid submission. * 
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SECTION 00100.1 BID ATTACHMENTS PROPOSED “OR EQUAL” AND/OR “SUBSTITUTE” 

EQUIPMENT 

 

Or equals and/or substitutes are offered for the Owner's consideration in accordance with the Modified 

Standard General Conditions. 

 

The tank manufacturer shall state which architectural finish for the tank pedestal is selected for the base bid 

by denoting it with “B”.  The tank manufacturer shall provide the owner with multiple architectural finish 

options with pricing.  The tank manufacturer shall receive any proposed architectural finish alternatives.   

 

If a proposed “or equal” and/or “substitute” manufacturer/supplier is allowed by the Owner, the associated 

“deduct” will be subtracted from the amount of the successful bidder’s base bid to determine the contract 

price.   

 

Determination of the low bidder will be based on the base bid plus bid option #1 without consideration of 

any deductions resulting from bidder-proposed “or equal” or “substitute” equipment. Allowance of an “or 

equal” and/or a “substitute” manufacturers/suppliers does not constitute a waiver of the specifications or of 

any other requirements of the Contract Documents. 

 

Unless otherwise stated, all proposed deducts for “or equal” and/or “substitute” manufacturers/suppliers are 

deducts for the equipment associated with the base bid only. 

 

Upon request, within 7 days after bid opening, the apparent low bidder shall provide a “qualifications” 

package for all proposed “or equal” and/or “substitute” items proposed by Bidder.  The qualification 

packages will be used solely by the Owner to evaluate, on an administrative level, proposed “or equal” 

and/or substitute items.  If Owner elects to allow specific “or equal” and/or “substitute” item(s), this action 

does not constitute a waiver of the specifications or of any other requirements of the contract documents, 

and formal submittal and acceptance of said items will be in accordance with the Modified Standard 

General Conditions and the Contract Documents. 

 

Project Name: Harrisonburg Parkview Tank 

 

 

Equipment Specification 

Name And Number 

Indicate As 

“B” For Base Bid  

“E” For Equal Or 

“S” For Substitute* 

Manufacturers Name, Catalog Or 

Model No. Of “Or Equal” Or 

“Substitute” Offered 

Amount Of 

Add Or Deduct 

From Base Bid 

Price 

1. 

   $ 

2. 

   $ 

3. 

   $ 

4. 

   $ 
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5. 

   $ 

* Failure to indicate “E” or “S” will result in that item being treated as a proposed substitute. 

 

The above listed “or equal” and/or “substitute” items are hereby guaranteed to perform in all respects the 

functions of the items of specified manufacturers and in accordance with the Modified Standard General 

Conditions, and it is fully understood that approval of such items is contingent upon this guarantee. 

 

 Contractor’s Name: ____________________________________________________ 

 

 Contractor’s Signature: _________________________________________________ 

 

 Date:________________________________________________________________ 
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SECTION 00100.2 BID ATTACHMENTS CONTRACTOR QUALIFICATIONS 

 

The Bidder shall state here what previous municipal type work he has performed similar to that 

contemplated in this contract, and give references that will afford the Harrisonburg Public Utilities an 

opportunity to judge experience and skill of proposed Contractor and all subcontractor(s). The Contractor 

shall list five (5) projects of similar size and dollar value completed within the last ten (10) years where 

bidder was the General Contractor.  If proposing to use subcontractors or joint partners to complete more 

than 20 percent of the work by partnership, joint venture, or subcontract means, then provide project 

experience information as outlined above for all contractors, partners, or subcontractors. 

  

Submittal of this information on other standard forms containing all the information noted below is 

acceptable. 

 

Failure to provide satisfactory evidence of experience may cause the Bid to be rejected. 

              

Location Dollar 

Value 

Estimated  

Completion 

Date 

Owner/ 

Engineer 

Phone No. Contact 

Person 

Type and 

Size of 

Tank 
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Current work under contract (per Article 3, p.00200-2). 

              

Location Dollar 

Value 

Estimated  

Completion 

Date 

Owner/ 

Engineer 

Phone No. Contact 

Person 

Type and 

Size of 

Tank 

       

       

       

       

       

 

 

 

 

 

 

 

 

 

 

* This form must be completed & returned with bid submission. * 
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SECTION 00100.3 BID ATTACHMENTS STATE CORPORATION COMMISSION FORM 

 

Virginia State Corporation Commission (“SCC”) registration information: The undersigned Offeror: 

 is a corporation or other business entity with the following SCC identification number: ____________ -OR-  

 is not a corporation, limited liability company, limited partnership, registered limited liability partnership, or 

business trust -OR-  

❑is an out-of-state business entity that does not regularly and continuously maintain as part of its ordinary 

and 

customary business any employees, agents, offices, facilities, or inventories in Virginia (not counting any employees 

or agents in Virginia who merely solicit orders that require acceptance outside Virginia before they become 

contracts, and not counting any incidental presence of the Offeror in Virginia that is needed in order to assemble, 

maintain, and repair goods in accordance with the contracts by which such goods were sold and shipped into 

Virginia from bidder’s out-of-state location) -OR-  

 is an out-of-state business entity that is including with this bid an opinion of legal counsel which accurately and 

completely discloses the undersigned Offeror’s current contacts with Virginia and describes why those contacts do 

not constitute the transaction of business in Virginia within the meaning of § 13.1-757 or other similar provisions in 

Titles 13.1 or 50 of the Code of Virginia. Attach opinion of legal counsel to this form. 

**NOTE** >> Check the following box if you have not completed any of the foregoing options but currently have 

pending before the SCC an application for authority to transact business in the Commonwealth of Virginia and wish 

to be considered for a waiver to allow you to submit the SCC identification number after the due date for proposals 

(the City reserves the right to determine in its sole discretion whether to allow such waiver): ❑ 

Signature: ________________________________________  Date: _________________   

Name:  __________________________________   

(Print) 

Title: __________________________________   

Name of Firm: __________________________________________________________  

 

 

* This form must be completed & returned with bid submission. * 
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SECTION 00100.4 BID ATTACHMENTS PROPRIETY/CONFIDENTIAL INFORMATION 

IDENTIFICATION FORM 

 

 

Name of Firm/Bidder________________  
 

 

Trade secrets or proprietary information submitted by an bidder shall not be subject to public 

disclosure under the Virginia Freedom of Information Act; however, the bidder must invoke the 

protections of §2.2-4342F of the Code of Virginia, in writing, either before or at the time the data or 

other material is submitted. The written notice must specifically identify the data or materials to be 

protected, including the section of the bid in which it is contained, as well as the page number(s), 

and state the reasons why protection is necessary. The proprietary or trade secret material submitted 

must be identified by some distinct method such as highlighting or underlining and must indicate only 

the specific words, figures, or paragraphs that constitute a trade secret or proprietary information. In 

addition, a summary of proprietary information provided shall be submitted on this form. The 

designation of an entire bid document, line item prices, and/or total bid prices as proprietary or trade 

secrets is not acceptable. If, after being given reasonable time, the bidder refuses to withdraw 

such a classification designation, the bid will be rejected. 
 
 

 
 

 Check this box if there are none. 

 

Note:  If proprietary/confidential information is identified, Bidder is required to submit a redacted 

copy of their bid in addition to the required number of bids requested. 

 

 

 

 

* This form must be completed & returned with bid submission. * 

SECTION/TITLE PAGE NUMBER(S) REASON(S) FOR 

WITHHOLDING FROM 

DISCLOSURE 
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SECTION 00100.5 BID ATTACHMENTS INSURANCE REQUIREMENTS FORM 

 

By signing and submitting a bid or proposal the vendor certifies that if awarded the contract, they will 

have the following insurance coverages at the time the contract is awarded. 

 

1) The contractor will maintain a general liability policy with $2,000,000 combined single limits, 

including completed operations. Completed operations shall remain in effect for two years after 

final payment. These limits can be attained through one primary policy or a combination of 

primary and excess policies. Coverage is to be on an occurrence basis with an insurer licensed to 

conduct business in the Commonwealth of Virginia. The insurer must have an A. M. Best rating 

of A- or better. The insurer must list the City of Harrisonburg and Wiley/ Wilson as an 

additional insured. The endorsement must be issued by the insurance company. A notation 

on the certificate of insurance is not sufficient. 

 

2) The contractor will maintain workers’ compensation coverage in compliance with the laws of the 

Commonwealth of Virginia. The coverage must have statutory limits and be with an insurer 

licensed to conduct business in the Commonwealth of Virginia. The insurer must have an A. M. 

Best rating of A- or better. As an alternative, it is acceptable for the contractor to be insured by a 

group self insurance association that is licensed by the Virginia Bureau of Insurance. The 

contractor will also carry employers liability insurance with a limit of at least $100,000 bodily 

injury by accident/$500,000 bodily injury by disease policy limit/$100,000 bodily injury by 

disease each employee. 

 

3) The contractor will maintain automobile liability insurance with limits of at least $1,000,000. 

The coverage is to be written with a symbol “1”. The insurer must be licensed to conduct 

business in the Commonwealth of Virginia. The insurer must have an A. M. Best rating of A- or 

better. 

 

4) Contractor shall provide Builders Risk Insurance which shall at least include insurance for 

physical loss or damage to the Work, temporary buildings, falsework, materials, equipment on 

site and equipment in transit. 

 

With all policies listed above, the insurer or agent of the insurer must issue a certificate of insurance and 

endorsement to show evidence of coverage. 

 

This form and its requirements supersedes any and all references to insurance elsewhere in this 

document.  

BIDDER STATEMENT 

 

We understand the Insurance Requirements of these specifications and will comply in full if awarded 

this contract.  

 

Signature:_________________________________  Date:______________________ 

 

Name:____________________________________   

 

Name of Firm:_______________________________________ 

* This form must be completed & returned with bid submission. * 
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SECTION 00100.8 BID ATTACHMENTS EXCEPTIONS TO TERMS & CONDITIONS 

 

Comments and exceptions substantially altering the terms and conditions will not be considered after 

conclusion of the bid process and the award of a contract. Failure to submit a marked-up copy of the 

terms and conditions with a bid will be interpreted by City as the Bidder’s acceptance of the terms and 

conditions provided herein.   

 

List exceptions to any portions of Bid (General Terms & Conditions, Special Terms & Conditions, 

etc.): 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Check this box if there are none. 

 

 

* This form must be completed & returned with bid submission. * 
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SECTION 00100.9 BID ATTACHMENTS NON-COLLUSION AFFIDAVIT 

 
 

 Under oath, I hereby affirm under penalty of perjury: 

 

(1) That I am the bidder or a partner of the bidder, or an officer or employee of the bidding 

corporation with authority to sign on its behalf; 

 

(2) That the attached bid or bids have been arrived at by the bidder and have been arrived at 

and submitted without collusion or any design to limit bidding or competition; 

 

(3) That the contents of the bid or bids have not been communicated to any person not an 

employee or agent of the bidder on any bid furnished with the bid or bids, and will not be 

communicated to any such person prior to the official opening of the bid or bids; and 

 

(4) That I have fully informed myself regarding the accuracy of the statements made in this 

affidavit. 

 

Signed________________________________________________ 

 

Title__________________________________________________                             

 

Firm Name ____________________________________________                                                        

                                   

CITY/COUNTY OF_________________________, 

STATE OF ________________, to wit: 

 

I, __________________________________________________, a Notary Public, do certify that  

 

_____________________________________________________whose name is signed to the 

foregoing has  

 

this date acknowledged the same before me in my City foresaid. 

 

Given under my hand this                 day of                             , 20___.      

 

My Commission expires                                                     __           . 

            

 

 

_________________________________ 

                                                                                                                          Notary Public 

 

 

 

* This form must be completed & returned with bid submission. * 
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ARTICLE 1 - DEFINED TERMS

1.01 NOT APPLICABLE

ARTICLE 2 - COPIES OF BIDDING DOCUMENTS

2.01 Complete sets of the Bidding Documents may be obtained at the office of WileyWilson at 127 Nationwide
Drive, Lynchburg, VA 24502 (Phone: 434-947-1901) upon payment of $250.00 for each printed set. Partial
sets will not be issued. The deposit will be refunded to each document holder of record who returns a complete
set of Bidding Documents in good condition within 30 days after opening of Bids.

2.02 Complete sets of the Bidding Documents may be obtained online at the City’s website
(www.harrisonburgva.gov/bids-proposals) or on eVA (www.eva.virginia.gov).

2.03 Complete sets of Bidding Documents must be used in preparing Bids; neither Owner nor Engineer assumes any
responsibility for errors or misinterpretations resulting from the use of incomplete sets of Bidding Documents.

2.04 Owner and Engineer in making copies of Bidding Documents available on the above terms do so only for the
purpose of obtaining Bids for the Work and do not confer a license or grant for any other use.
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ARTICLE 3 - QUALIFICATIONS OF BIDDERS

3.01 To demonstrate Bidder’s qualifications to perform the Work, the City reserves the right to request financial
data or other relevant information to affirm Bidder’s ability and responsibility to perform the work.

ARTICLE 4 - EXAMINATION OF BIDDING DOCUMENTS, OTHER RELATED DATA, AND SITE

4.01 Subsurface and Physical Conditions

A. The Supplementary Conditions identify:

1. Those reports of explorations and tests of subsurface conditions at or contiguous to the Site that
Engineer has used in preparing the Bidding Documents.

2. Those drawings of physical conditions in or relating to existing surface and subsurface structures at or
contiguous to the Site (except Underground Facilities) that Engineer has used in preparing the Bidding
Documents.

4.02 Underground Facilities

A. Information and data shown or indicated in the Bidding Documents with respect to existing Underground
Facilities at or contiguous to the Site is based upon information and data furnished to Owner and Engineer
by owners of such Underground Facilities, including Owner, or others.

4.03 Hazardous Environmental Condition

A. The Supplementary Conditions identify those reports and drawings relating to a Hazardous Environmental
Condition identified at the Site, if any, that ENGINEER has used in preparing the Bidding Documents.

4.04 Provisions concerning responsibilities for the adequacy of data furnished to prospective Bidders with respect
to subsurface conditions, other physical conditions and Underground Facilities, and possible changes in the
Bidding Documents due to differing or unanticipated conditions appear in paragraphs 4.02, 4.03, and 4.04 of
the General Conditions. Provisions concerning responsibilities for the adequacy of data furnished to
prospective Bidders with respect to a Hazardous Environmental Condition at the Site, if any, and possible
changes in the Contract Documents due to any Hazardous Environmental Condition uncovered or revealed at
the Site which was not shown or indicated in the Drawings or Specifications or identified in the Contract
Documents to be within the scope of the Work appear in paragraph 4.06 of the General Conditions.

4.05 On request, Owner will provide Bidder access to the Site to conduct such examinations, investigations,
explorations, tests, and studies as Bidder deems necessary for submission of a Bid. Bidder shall fill all holes
and clean up and restore the Site to its former condition upon completion of such explorations, investigations,
tests, and studies. Bidder shall comply with all applicable Laws and Regulations relative to excavation and
utility locates. If a site visit is scheduled after the last day and time for questions, no questions will be allowed
to be answered at the site visit. To schedule a site visit contact the Contract Administrator, David Gray, at
(540) 434-9959 to schedule site visits only.

4.06 Reference is made to Article 7 of the Supplementary Conditions for the identification of the general nature of
other work that is to be performed at the Site by Owner or others (such as utilities and other prime contractors)
that relates to the Work contemplated by these Bidding Documents. On request, Owner will provide to each
Bidder for examination access to or copies of Contract Documents (other than portions thereof related to price)
for such other work.
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4.07 It is responsibility of each Bidder before submitting a Bid to:

A. Examine and carefully study the Bidding Documents, the other related data identified in the Bidding
Documents, and any Addenda;

B. Visit the Site and become familiar with and satisfy Bidder as to the general, local, and Site conditions that
may affect cost, progress, and performance of the Work;

C. Become familiar with and satisfy Bidder as to all Federal, State, and local Laws and Regulations that may
affect cost, progress, or performance of the Work;

D. Carefully study all: (1) reports of explorations and tests of subsurface conditions at or contiguous to the
Site and all drawings of physical conditions in or relating to existing surface or subsurface structures at or
contiguous to the Site (except Underground Facilities) which have been identified in the Supplementary
Conditions as provided in paragraph 4.02 of the General Conditions, and (2) reports and drawings of
Hazardous Environmental Conditions at the Site which have been identified in the Supplementary
Conditions as provided in paragraph 4.06 of the General Conditions;

E. Obtain and carefully study (or accept consequences for not doing so) all additional or supplementary
examinations, investigations, explorations, tests, studies, and data concerning conditions (surface,
subsurface, and Underground Facilities) at or contiguous to the Site which may affect cost, progress, or
performance of the Work or which relate to any aspect of the means, methods, techniques, sequences, and
procedures of construction to be employed by Bidder, including applying any specific means, methods,
techniques, sequences, and procedures of construction expressly required by the Bidding Documents, and
safety precautions and programs incident thereto;

F. Agree at the time of submitting its Bid that no further examinations, investigations, explorations, tests,
studies, or data are necessary for the determination of its Bid for performance of the Work at the price(s)
bid and within the times and in accordance with the other terms and conditions of the Bidding Documents;

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

H. Correlate the information known to Bidder, information and observations obtained from visits to the Site,
reports and drawings identified in the Bidding Documents, and all additional examinations, investigations,
explorations, tests, studies, and data with the Bidding Documents;

I. Promptly give City written notice of all conflicts, errors, ambiguities, or discrepancies that Bidder
discovers in the Bidding Documents and confirm that the written resolution thereof by City is acceptable
to Bidder; and

J. Determine that the Bidding Documents are generally sufficient to indicate and convey understanding of all
terms and conditions for the performance of the Work.

ARTICLE 5 - PRE-BID CONFERENCE

5.01 An optional Pre-Bid Conference will be held at February 23, 2016 @ 2:00 PM at the Harrisonburg Department
of Public Utilities located at 2155 Beery Road, Harrisonburg, Virginia 22801. Attendance is optional, but
contractors who bid the project are encouraged to attend.

ARTICLE 6 - SITE AND OTHER AREAS

6.01 The Sites are identified in the Bidding Documents. Easement for permanent structures or permanent changes
in existing facilities are to be obtained and paid for by Owner unless otherwise provided in the Bidding
Documents. All additional lands and access thereto required for temporary construction facilities, construction
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equipment, or storage of materials and equipment to be incorporated in the Work are to be obtained and paid
for by Contractor.

ARTICLE 7 - INTERPRETATIONS AND ADDENDA

7.01 Questions related to the Bid and the selection process should be in writing and directed to:

Pat Hilliard, CPPB
Procurement Manager
Fax: (540) 432-7779
E-mail: Purchasing@harrisonburgva.gov

Questions related to the ITB or requests for clarification may be directed to the contact listed above by email
or fax. Oral questions will not be permitted. All responses to inquiries will be in writing and will be posted as
addenda on the City's website at www.harrisonburgva.gov/bids-proposals and also on eVA at
www.eva.virginia.gov. All questions must be received no later than March 1, 2016 at 12:00pm (noon) local
time. It is the responsibility of all Bidders to ensure they have received all addenda and to include signed copies
of any and all addenda with their bid submission.

7.02 Addenda may be issued to clarify, correct, or change the Bidding Documents as deemed advisable by Owner
or Engineer.

ARTICLE 8 - BID SECURITY

8.01 A Bid must be accompanied by Bid security made payable to Owner in an amount of 5 % of Bidder’s maximum
Bid price and in the form of a certified check, cashier’s check, or a Bid bond (EJCDC No. C-430, 2002 Edition)
issued by a surety meeting the requirements of paragraphs 5.01 and 5.02 of the General Conditions.

8.02 The Bid security of the Successful Bidder will be retained until such Bidder has executed the Contract
Documents, furnished the required contract security and met the other conditions of the Notice of Award,
whereupon the Bid security will be returned. If the Successful Bidder fails to execute and deliver the Contract
Documents and furnish the required contract security within 15 days after the Notice of Award, Owner may
annul the Notice of Award and the Bid security of that Bidder will be forfeited. The Bid security of other
Bidders whom Owner believes to have a reasonable chance of receiving the award may be retained by Owner
until the earlier of seven days after the Effective Date of the Agreement or 61 days after the Bid opening,
whereupon Bid security furnished by such Bidders will be returned.

8.03 Bid security of other Bidders whom OWNER believes do not have a reasonable chance of receiving the award
will be returned within seven 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 substantially completed and ready
for final payment are set forth in the Agreement.

ARTICLE 10 -LIQUIDATED DAMAGES

10.01 Provisions for liquidated damages are set forth in the Agreement.

ARTICLE 11 - SUBSTITUTE AND “OR-EQUAL” ITEMS

11.01 Bidders are welcome (not required) to submit requests for clarification of materials and/or equipment
considered "or-equal" or "substitute" to the City no later than ten (10) business days prior to the date for receipt
of Bids."
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ARTICLE 12 - SUBCONTRACTORS, SUPPLIERS, AND OTHERS

12.01 If requested, the Supplementary Conditions require the identity of certain Subcontractors, Suppliers,
individuals, or entities to be submitted to Owner in advance of a specified date prior to the Effective Date of
the Agreement, the apparent Successful Bidder, and any other Bidder so requested, shall within five days after
Bid opening, submit to Owner a list of all such Subcontractors, Suppliers, individuals, or entities proposed for
those portions of the Work for which such identification is required. Such list shall be accompanied by an
experience statement with pertinent information regarding similar projects and other evidence of qualification
for each such Subcontractor, Supplier, individual, or entity if requested by Owner. If Owner or Engineer, after
due investigation, has reasonable objection to any proposed Subcontractor, Supplier, individual, or entity,
Owner may, before the Notice of Award is given, request apparent Successful Bidder to submit a substitute,
without an increase in the Bid.

12.02 If apparent Successful Bidder declines to make any such substitution, Owner may award the Contract to the
next lowest responsive and responsible Bidder that proposes to use acceptable Subcontractors, Suppliers,
individuals, or entities. Declining to make requested substitutions will not constitute grounds for forfeiture of
the Bid security of any Bidder. Any Subcontractor, Supplier, individual, or entity so listed and against which
Owner and Engineer makes no written objection prior to the giving of the Notice of Award will be deemed
acceptable to Owner and Engineer subject to revocation of such acceptance after the Effective Date of the
Agreement as provided in paragraph 6.06 of the General Conditions.

12.03 Contractor shall not be required to employ any Subcontractor, Supplier, individual, or entity against whom
Contractor has reasonable objection.

12.04 The Contractor shall not award work to Subcontractor(s) in excess of the limits stated in SC 6.06.

ARTICLE 13 - BASIS OF BID; COMPARSION OF BIDS

13.01 Unit Price

A. Bidders shall submit a Bid on a unit price basis for each item of Work listed in the Bid schedule.

B. The total of all bid prices will be the sum of the products of the estimated quantity of each item and the
corresponding unit price. The final quantities and Contract Price will be determined in accordance with
paragraph 11.03 of the General Conditions.

C. Discrepancies between the multiplication of units of Work and unit prices will be resolved in favor of the
unit prices. Discrepancies between the indicated sum of any column of figures and the correct sum thereof
will be resolved in favor of the correct sum. Discrepancies between words and figures will be resolved in
favor of the words.

ARTICLE 14 - SUBMITTAL OF BID

14.01 All bids must be in an opaque, sealed envelope or box and clearly marked: “Sealed Bid: Park View Tank ITB#:
2016017-PU-B”. Bids shall clearly indicate the legal name, address and telephone number of the bidder
(company, firm, partnership, or individual). All expenses for making bid to the City shall be borne by the bidder.

Bidders shall provide one (1) paper copy and one (1) identical electronic copy (on CD or thumb drive) of the
bid documents. Bid documents shall be mailed or hand-delivered to the Purchasing Office located at 409 South
Main Street, Third Floor, Harrisonburg, VA 22801. Office hours are Monday through Friday, 8:00am to
5:00pm, except City holidays (www.harrisonburgva.gov/city-holidays). Faxed or emailed bids will not be
accepted. Bids shall be received by the Purchasing Office no later than March 8, 2016 at 3:00pm local time.
Any bids received after this date and time will not be accepted. The City of Harrisonburg is not responsible for
delays in the delivery of the mail by the U.S. Postal Service, private couriers, or the inter-office mail system.
The bidder has the sole responsibility to have the bid received by the Harrisonburg Purchasing Office at the
above address and by the above stated time and date.
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All documents contained within the bid submission shall be completed in their entirety and signed and dated
where required.

If City Hall is closed for business at the time scheduled for bid opening, for whatever reasons, sealed bids will
be accepted and opened on the next business day of the City, at the originally scheduled hour.

ARTICLE 15 - OPENING OF BIDS

15.01 Bids will be opened in rooms #011 & #012 in the lower level of City Hall and, unless obviously non-responsive,
read aloud publicly. An abstract of the amounts of the Bids and major alternates, if any, will be made available
to Bidders after the opening of Bids.

ARTICLE 16 - BIDS TO REMAIN SUBJECT TO ACCEPTANCE

16.01 All Bids will remain subject to acceptance for the period of time stated in the Bid Form.

ARTICLE 17 - EVALUATION OF BIDS AND AWARD OF CONTRACT

17.01 Owner reserves the right to reject any or all Bids, including without limitation, nonconforming, nonresponsive,
unbalanced, or conditional Bids. Owner further reserves the right to reject the Bid of any Bidder whom it finds,
after reasonable inquiry and evaluation, to be non-responsible. Owner also reserves the right to waive all
informalities and to negotiate contract terms with the Successful Bidder if over budget.

17.02 More than one Bid for the same Work from an individual or entity under the same or different names will not
be considered. Reasonable grounds for believing that any Bidder has an interest in more than one Bid for the
Work may be cause for disqualification of that Bidder and the rejection of all Bids in which that Bidder has an
interest. No additions or deductions on the outside of the bid package will be accepted.

17.03 In evaluating Bids, Owner will consider whether or not the Bids comply with the prescribed requirements, and
such alternates, unit prices and other data, as may be requested in the Bid Form or prior to the Notice of Award.

17.04 In evaluating Bidders, Owner will consider the qualifications of Bidders and may consider the qualifications
and experience of Subcontractors, Suppliers, and other individuals or entities proposed for those portions of the
Work for which the identity of Subcontractors, Suppliers, and other individuals or entities must be submitted
as provided in the Supplementary Conditions.

17.05 Owner may conduct such investigations as Owner deems necessary to establish the responsibility,
qualifications, and financial ability of Bidders, proposed Subcontractors, Suppliers, individuals, or entities to
perform the Work in accordance with the contract Documents.

17.06 If the Contract is to be awarded, Owner will award the Contract to the lowest responsive and responsible Bidder
whose Bid, conforming with all the material terms and conditions of the Instructions to Bidders, is lowest, price
and other factors considered.

17.07 The City reserves the right to reject any and all bids and will further reserve the right to waive or not waive any
informality in any bid. The City reserves the right to ask for additional information from the vendor to
determine whether a company is responsible. The winning bidder shall submit a recent W-9 to the City
Purchasing Office via email (Purchasing@harrisonburgva.gov) or fax (540-432-7779) within fourteen (14)
calendar days of contract award.

ARTICLE 18 - CONTRACT SECURITY AND INSURANCE

18.01 Article 5 of the General Conditions, as may be modified by the Supplementary Conditions, sets forth Owner’s
requirements as to performance and payment bonds and insurance. When the Successful Bidder delivers the
executed Agreement to Owner, it must be accompanied by such bonds.
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ARTICLE 19 - SIGNING OF AGREEMENT

19.01 When Owner gives a Notice of Award to the Successful Bidder, it shall be accompanied by the required number
of unsigned counterparts of the Agreement with the other Contract Documents which are identified in the
Agreement as attached thereto. Within 15 days thereafter, Successful Bidder shall sign and deliver the required
number of counterparts of the Agreement and attached documents to Owner. Within ten days thereafter, Owner
shall deliver one fully signed counterpart to Successful Bidder with a complete set of the Drawings with
appropriate identification.

19.02 Notice of Award will be posted on the City’s website (www.harrisonburgva.gov/bid-proposal-award-
notifications) and also on eVA (www.eva.virginia.gov).
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PENAL SUM FORM 

 

EJCDC C-430 Bid Bond (Penal Sum Form) 

Prepared by the Engineers Joint Contract Documents Committee. 

Page 1 of 2 

 

BID BOND 

Any singular reference to Bidder, Surety, Owner or other party shall be considered plural where applicable. 

BIDDER (Name and Address): 

       

       

       

SURETY (Name and Address of Principal Place of Business): 

       

       

       

OWNER (Name and Address): 

       

       

       

BID 

 Bid Due Date:       

 Description (Project Name and Include Location): 

       

BOND 

 Bond Number:       

 Date (Not earlier than Bid due date):       

 Penal sum        $                                    

  (Words)  (Figures) 

 

Surety and Bidder, intending to be legally bound hereby, subject to the terms set forth below, do each cause this 

Bid Bond to be duly executed by an authorized officer, agent, or representative. 

 

BIDDER SURETY  

      (Seal)       (Seal) 

Bidder’s Name and Corporate Seal Surety’s Name and Corporate Seal 

 

By:        By:        

 Signature  Signature (Attach Power of Attorney) 

   

                

 Print Name  Print Name 

   

                

 Title  Title 

 

Attest:        Attest:        

 Signature  Signature 

   

                

 Title  Title 

Note: Above addresses are to be used for giving any required notice.  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 shall be Owner’s sole and exclusive remedy upon default of Bidder.  

2. Default of Bidder shall occur 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 shall 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 shall not in the aggregate exceed 120 days from Bid due date without Surety’s written 

consent. 

6. No suit or action shall 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 Bid due 

date. 

7. Any suit or action under this Bond shall be commenced only in the venue proper in either the General 

District or Circuit Court of Rockingham County, Virginia.   

8. Notices required hereunder shall 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 Registered or Certified Mail, return receipt requested, postage pre-paid, and shall 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 shall 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 shall 

govern and the remainder of this Bond that is not in conflict therewith shall continue in full force and effect. 

11. The term “Bid” as used herein includes a Bid, offer, or proposal as applicable. 



ESCROW FORM FOR ITB/RFP 

In accordance with the Code of Virginia Section 2.2 - 4334, any public Contract of $200,000 or 

more for construction of highways, roads, streets, bridges, parking lots, demolition, clearing, 

grading, excavating, paving, pile driving, miscellaneous drainage structures, and the installation 

of water, gas, sewer lines and pumping stations, where portions of the contract price are to be 

retained, shall include in the Bid an option for the Contractor to use an escrow account procedure 

for utilization of the political subdivision’s retainage funds by so indicating in the space provided 

in the Bid document.   In the event the Contractor elects to use the escrow account procedure, the 

escrow agreement form included in the Bid and Contract shall be executed and submitted to the 

City of Harrisonburg within fifteen (15) calendar days after notification.  If the escrow 

agreement form is not submitted within the fifteen-day period, the contractor shall forfeit his 

rights to the use of the escrow account procedure. 

 

In order to have retained funds paid to an escrow agent, the CONTRACTOR, the escrow agent, 

and the surety shall execute the “Escrow Agreement” furnished by the CITY, and submit same to 

the CITY for approval.  The CONTRACTOR’s escrow agent shall be a trust company, approved 

bank or savings and loan institution with its principal office located in the Commonwealth of 

Virginia.  The “Escrow Agreement” shall contain the complete address of the escrow agent and 

surety, and the executed “Escrow Agreement” will be authority for the CITY to make payment 

of retained funds to the escrow agent.  After approving the agreement, the CITY will pay to the 

escrow agent the funds retained as provided herein, except that funds retained for lack of 

progress or other deficiencies on the part of the CONTRACTOR will not be paid to the escrow 

agent.  The escrow agent may, in accordance with the stipulations contained in the “Escrow 

Agreement”, invest the funds paid into the escrow account and pay earnings on such investments 

to the CONTRACTOR, or release the funds to the CONTRACTOR, provided such funds are 

fully secured by approved securities. 

Retained funds invested, and securities held as collateral for retainage may be released only as and 

when directed by the CITY.  When the final estimate is released for payment, the City 

Management will direct the escrow agent to settle the escrow amount by paying the 

CONTRACTOR or the CITY monies due them as determined by the CITY.  The CITY reserves 

the right to recall retained funds and to release same to the surety upon receipt of written request 

from the CONTRACTOR or in the event of default. 

 

(  )  We elect to use the escrow account procedure for the deposit of retained funds. 

 

(  )  We elect not to use the escrow account procedure for the deposit of retained funds. 

 

* This form must be completed & returned with the bid submission. *  
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CITY OF HARRISONBURG, VA 
 

NOTICE OF AWARD 
 

 
Date _______________ 

 
 
 

Name  ____________________________________________________________________________ 

Address  __________________________________________________________________________ 

Your Bid/Offer Dated  _______________________________________________________________ 

In Response To Bid/RFP #_____________________________________________________________ 

To Furnish  ________________________________________________________________________ 

During the Period   _______________________________________________________________________________________ 

hereby is accepted at prices and terms stated, subject to all conditions and requirements of the solicitation, purchase 

specifications, warranties, performance bond and other stipulations, if any. 

 

                    

_______________________________ 

  Kurt Hodgen, City Manager 

  OR 

  Anne Lewis, Assistant City Manager 

  For City of Harrisonburg, VA 

 
 
 

Deputy City ManagerDeputy City Manager
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EJCDC C-520 Suggested Form of Agreement Between Owner and Contractor for Construction Contract (Stipulated Price) 

Copyright © 2007 National Society of Professional Engineers for EJCDC. All rights reserved. 

 

 

This document has important legal consequences; consultation with an attorney is encouraged with 

respect to its use or modification. This document should be adapted to the particular circumstances of 

the contemplated Project and the controlling Laws and Regulations. 

 

SUGGESTED FORM OF AGREEMENT 

BETWEEN OWNER AND CONTRACTOR FOR 

CONSTRUCTION CONTRACT (STIPULATED PRICE) 
 

Prepared by 

 

ENGINEERS JOINT CONTRACT DOCUMENTS COMMITTEE 

 

and 

 

Issued and Published Jointly by 

 

 

       
 

   
 

 

AMERICAN COUNCIL OF ENGINEERING COMPANIES 

______________________ 

 

ASSOCIATED GENERAL CONTRACTORS OF AMERICA 

______________________ 

 

AMERICAN SOCIETY OF CIVIL ENGINEERS 

_______________________ 

 

PROFESSIONAL ENGINEERS IN PRIVATE PRACTICE 

A Practice Division of the 

NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS 

 

 

Endorsed by 

 

CONSTRUCTION SPECIFICATIONS INSTITUTE 
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This Suggested Form of Agreement has been prepared for use with the Standard General Conditions 

of the Construction Contract (EJCDC C-700, 2007 Edition). Their provisions are interrelated, and a 

change in one may necessitate a change in the other. The language contained in the Suggested 

Instructions to Bidders (EJCDC C-200, 2007 Edition) is also carefully interrelated with the language 

of this Agreement. Their usage is discussed in the Narrative Guide to the 2007 EJCDC Construction 

Documents (EJCDC C-001, 2007 Edition). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2007 National Society of Professional Engineers 

1420 King Street, Alexandria, VA 22314-2794 

(703) 684-2882 

www.nspe.org 

 

American Council of Engineering Companies 

1015 15th Street N.W., Washington, DC 20005 

(202) 347-7474 

www.acec.org 

 

American Society of Civil Engineers 

1801 Alexander Bell Drive, Reston, VA 20191-4400 

(800) 548-2723 

www.asce.org 

 

Associated General Contractors of America 

2300 Wilson Boulevard, Suite 400, Arlington, VA  22201-3308 

(703) 548-3118 

www.agc.org 

 

 

 

The copyright for this EJCDC document is owned jointly by the four 

EJCDC sponsoring organizations and held in trust for their benefit by NSPE.

http://www.nspe.org/
http://www.acec.org/
http://www.asce.org/
http://www.agc.org/
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SUGGESTED FORM OF AGREEMENT 

BETWEEN OWNER AND CONTRACTOR 

FOR CONSTRUCTION CONTRACT (STIPULATED PRICE) 

 

THIS AGREEMENT is by and between City of Harrisonburg, Virginia (“Owner”) and 

 (“Contractor”). 

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: 

 

Parkview 0.5 Million Gallon Elevated Water Tank 

 

ARTICLE 2 – THE PROJECT 

2.01 The Project for which the Work under the Contract Documents may be the whole or only a part 

is generally described as follows: 

The project consists of the construction of a 0.5 million gallon elevated composite water storage tank 

and related appurtenances and improvements at Eastern Mennonite University. 

 

ARTICLE 3 – ENGINEER 

3.01 The Project has been designed by Wiley|Wilson, 127 Nationwide Drive, Lynchburg, VA 24502 

(Engineer), which is to act as Owner’s representative, assume all duties and responsibilities, and 

have the rights and authority assigned to Engineer in the Contract Documents in connection with 

the completion of the Work in accordance with the Contract Documents. 
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ARTICLE 4 – CONTRACT TIMES 

4.01 Time 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 Days to Achieve Substantial Completion and Final Payment 

A. See Bid Form for contract period. 

4.03 Liquidated Damages 

A. Contractor and Owner recognize that time is of the essence as stated in Paragraph 4.01 above 

and that Owner will suffer financial loss if the Work is not completed within the times 

specified in the Bid Form contract period, plus any extensions thereof allowed in accordance 

with Article 12 of the General Conditions. 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), 

Contractor shall pay Owner $500 for each day that expires after the time specified in the Bid 

Form contract period for Substantial Completion until the Work is substantially complete. 

After Substantial Completion, if Contractor shall neglect, refuse, or fail to complete the 

remaining Work within the Contract Time or any proper extension thereof granted by Owner, 

Contractor shall pay Owner $500 for each day that expires after the Bid Form contract period 

for completion and readiness for final payment until the Work is completed and ready for final 

payment. 

 

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 a lump sum of:  $__________. 

B. All specific cash allowances are included in the above price in accordance with Paragraph 

13.02 of the General Conditions. 

ARTICLE 6 – PAYMENT PROCEDURES 

6.01 Submittal and Processing of Payments 

A. Contractor shall submit Applications for Payment in accordance with Article 14 of the General 

Conditions. Applications for Payment will be processed by Engineer as provided in the General 

Conditions. 



 

         

EJCDC C-520 Suggested Form of Agreement Between Owner and Contractor for Construction Contract (Stipulated Price) 

Copyright © 2007 National Society of Professional Engineers for EJCDC. All rights reserved. 

Page 3 of 7 

 

6.02 Progress Payments; Retainage 

A. Owner shall make progress payments on account of the Contract Price on the basis of 

Contractor’s Applications for Payment on or about the 25th day of each month during 

performance of the Work as provided in Paragraph 6.02.A.1 below. All such payments will be 

measured by the schedule of values established as provided in Paragraph 2.07.A of 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 in the General Requirements. 

1. 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 

Engineer may determine or Owner may withhold, including but not limited to liquidated 

damages, in accordance with Paragraph 14.02 of the General Conditions. 

a. 95 percent of 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). 

6.03 Final Payment 

A. Upon final completion and acceptance of the Work in accordance with Paragraph 14.07 of the 

General Conditions, Owner shall pay the remainder of the Contract Price as recommended by 

Engineer as provided in said Paragraph 14.07. 

ARTICLE 7 – INTEREST 

7.01 All moneys not paid when due as provided in Article 14 of the General Conditions shall bear 

interest at the rate of 0 percent per annum. 

ARTICLE 8 – CONTRACTOR’S REPRESENTATIONS 

8.01 In order to induce Owner to enter into this Agreement, Contractor makes the following 

representations: 

A. Contractor has examined and carefully studied the Contract Documents and the other related 

data identified in the Bidding Documents. 

B. Contractor has visited the Site and become familiar with and is satisfied as to the general, local, 

and Site conditions that may affect cost, progress, and performance of the Work. 

C. Contractor is familiar with and is satisfied as to all federal, state, and local Laws and 

Regulations that may affect cost, progress, and performance of the Work. 

D. Contractor has considered the information known to Contractor; information commonly  

known to contractors doing business in the locality of the Site; information and observations 

obtained from visits to the Site; the Contract, with respect to the effect of such information, 

observations, and documents on (1) the cost, progress, and performance of the Work; (2) the 

means, methods, techniques, sequences, and procedures of construction to be employed by 
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Contractor, including any specific means, methods, techniques, sequences, and procedures of 

construction expressly required by the Contract Documents; and (3) Contractor’s safety 

precautions and programs.   

E. Contractor does not consider that 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 

Documents. 

F. 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. 

G. Contractor has given Engineer written notice of all conflicts, errors, ambiguities, or 

discrepancies that Contractor has discovered in the Contract Documents, and the written 

resolution thereof by Engineer is acceptable to Contractor. 

H. The Contract Documents are generally sufficient to indicate and convey understanding of all 

terms and conditions for performance and furnishing of the Work. 

ARTICLE 9 – CONTRACT DOCUMENTS 

9.01 Contents 

A. The Contract Documents consist of the following: 

1. This Agreement (pages 1 to 8, inclusive). 

2. Performance bond (pages 1 to 3, inclusive). 

3. Payment bond (pages 1 to 3, inclusive). 

4. General Conditions (pages 1 to 82, inclusive). 

5. Supplementary Conditions (pages 1 to 4, inclusive). 

6. Specifications as listed in the table of contents of the Project Manual. 

7. Drawings consisting of 16 sheets with each sheet bearing the following general title: 

Parkview 0.5 Million Gallon Elevated Water Tank. 

8. Addenda (numbers       to     , inclusive). 

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

a. Contractor’s Bid (pages       to     , inclusive). 

b. Documentation submitted by Contractor prior to Notice of Award (pages       

to     , inclusive). 
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10. The following which may be delivered or issued on or after the Effective Date of the 

Agreement and are not attached hereto: 

a. Notice to Proceed (pages 1 to 1, inclusive). 

b. Work Change Directives. 

c. Change Orders. 

11. Certificate of insurance and endorsements. 

12. Invitation to Bid. 

B. The documents listed in Paragraph 9.01.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 9. 

D. The Contract Documents may only be amended, modified, or supplemented as provided in 

Paragraph 3.04 of the General Conditions. 

ARTICLE 10 – MISCELLANEOUS 

10.01 Terms 

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

Supplementary Conditions. 

10.02 Assignment of Contract 

A. No assignment by a party hereto of any rights under or interests in the Contract will be binding 

on another party hereto without the written consent of the party sought to be bound; and, 

specifically but without limitation, moneys that may become due and moneys that are 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 Documents. 

10.03 Successors and Assigns 

A. Owner and Contractor each binds itself, its partners, successors, assigns, and legal 

representatives to the other party hereto, its partners, successors, assigns, and legal 

representatives in respect to all covenants, agreements, and obligations contained in the 

Contract Documents. 

 Severability 

B. Any provision or part of the Contract Documents held to be void or unenforceable under any 

Law or Regulation shall be deemed stricken, and all remaining provisions shall continue to be 

valid and binding upon Owner and Contractor, who agree that the Contract Documents shall be 
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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. 

10.04 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 10.05: 

1. “corrupt practice” means the offering, giving, receiving, or soliciting of any thing 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. 
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IN WITNESS WHEREOF, Owner and Contractor have signed this Agreement.  Counterparts have been 

delivered to Owner and Contractor. All portions of the Contract Documents have been signed or have been 

identified by Owner and Contractor or on  

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

 

   

OWNER:  CONTRACTOR 

City of Harrisonburg, Virginia   

By:   By:   

Title:  Kurt Hodgen, City Manager  Title:  

  

 (If Contractor is a corporation, a partnership, 

or a joint venture, attach evidence of authority 

to sign.) 

     

     

Address for giving notices:  Address for giving notices: 

City Hall   

409 South Main Street   

Harrisonburg, VA 22801   

 

Notary Public: 

      
 

 

   

 

 Notary Public: 
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Performance Bond
Any singular reference to Contractor, Surety, Owner, or other party shall be considered plural where applicable.

CONTRACTOR (Name and Address): SURETY (Name, and Address of Principal Place of Business):

OWNER (Name and Address):

CONTRACT
Effective Date of Agreement:
Amount:
Description (Name and Location):

BOND
Bond Number:
Date (Not earlier than Effective Date of
Agreement):
Amount:
Modifications to this Bond Form:

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do each cause
this Performance Bond to be duly executed by an authorized officer, agent, or representative.

CONTRACTOR AS PRINCIPAL SURETY

(Seal) (Seal)
Contractor's Name and Corporate Seal Surety’s Name and Corporate Seal

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

Print Name Print Name

Title Title

Attest: Attest:
Signature Signature

Title Title

Note: Provide execution by additional parties, such as joint venturers, if necessary.
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Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, administrators,
successors, and assigns to Owner for the performance of the Contract, which is incorporated herein by
reference.

1. If Contractor performs the Contract, Surety and Contractor have no obligation under this Bond, except to
participate in conferences as provided in Paragraph 2.1.

2. If there is no Owner Default, Surety’s obligation under this Bond shall arise after:
2.1 Owner has notified Contractor and Surety, at the addresses described in Paragraph 9 below, that

Owner is considering declaring a Contractor Default and has requested and attempted to arrange a
conference with Contractor and Surety to be held not later than 15 days after receipt of such notice
to discuss methods of performing the Contract. If Owner, Contractor, and Surety agree, Contractor
shall be allowed a reasonable time to perform the Contract, but such an agreement shall not waive
Owner’s right, if any, subsequently to declare a Contractor Default; and

2.2 Owner has declared a Contractor Default and formally terminated Contractor’s right to complete
the Contract. Such Contractor Default shall not be declared earlier than 20 days after Contractor
and Surety have received notice as provided in Paragraph 2.1; and

2.3 Owner has agreed to pay the Balance of the Contract Price to:
1. Surety in accordance with the terms of the Contract; or
2. Another contractor selected pursuant to Paragraph 3.3 to perform the Contract.

3. When Owner has satisfied the conditions of Paragraph 2, Surety shall promptly, and at Surety’s expense,
take one of the following actions:

3.1 Arrange for Contractor, with consent of Owner, to perform and complete the Contract; or
3.2 Undertake to perform and complete the Contract itself, through its agents or through independent

contractors; or
3.3 Obtain bids or negotiated proposals from qualified contractors acceptable to Owner for a contract

for performance and completion of the Contract, arrange for a contract to be prepared for execution
by Owner and contractor selected with Owner’s concurrence, to be secured with performance and
payment bonds executed by a qualified surety equivalent to the bonds issued on the Contract, and
pay to Owner the amount of damages as described in Paragraph 5 in excess of the Balance of the
Contract Price incurred by Owner resulting from Contractor Default; or

3.4 Waive its right to perform and complete, arrange for completion, or obtain a new contractor, and
with reasonable promptness under the circumstances:

1. After investigation, determine the amount for which it may be liable to Owner and, as soon as
practicable after the amount is determined, tender payment therefore to Owner; or

2. Deny liability in whole or in part and notify Owner citing reasons therefore.

4. If Surety does not proceed as provided in Paragraph 3 with reasonable promptness, Surety shall be
deemed to be in default on this Bond 15 days after receipt of an additional written notice from Owner to
Surety demanding that Surety perform its obligations under this Bond, and Owner shall be entitled to enforce
any remedy available to Owner. If Surety proceeds as provided in Paragraph 3.4, and Owner refuses the
payment tendered or Surety has denied liability, in whole or in part, without further notice Owner shall be
entitled to enforce any remedy available to Owner.

5. After Owner has terminated Contractor’s right to complete the Contract, and if Surety elects to act under
Paragraph 3.1, 3.2, or 3.3 above, then the responsibilities of Surety to Owner shall not be greater than those
of Contractor under the Contract, and the responsibilities of Owner to Surety shall not be greater than those
of Owner under the Contract. To the limit of the amount of this Bond, but subject to commitment by Owner
of the Balance of the Contract Price to mitigation of costs and damages on the Contract, Surety is obligated
without duplication for:
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5.1 The responsibilities of Contractor for correction of defective Work and completion of the Contract;
5.2 Additional legal, design professional, and delay costs resulting from Contractor’s Default, and

resulting from the actions of or failure to act of Surety under Paragraph 3; and
5.3 Liquidated damages, or if no liquidated damages are specified in the Contract, actual damages

caused by delayed performance or non-performance of Contractor.

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

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

8. Any proceeding, legal or equitable, under this 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 shall be instituted within
two years after Contractor Default or within two years after Contractor ceased working or within two years
after 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 period of limitation available to
sureties as a defense in the jurisdiction of the suit shall be applicable.

9. Notice to Surety, Owner, or Contractor shall be mailed or delivered to the address shown on the signature
page.

10. When this Bond has been furnished to comply with a statutory requirement in the location where the
Contract was to be performed, any provision in this Bond conflicting with said statutory requirement shall be
deemed deleted herefrom and provisions conforming to such statutory requirement shall be deemed
incorporated herein. The intent is that this Bond shall be construed as a statutory bond and not as a common
law bond.

11. Definitions.

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

11.2 Contract: The agreement between Owner and Contractor identified on the signature page,
including all Contract Documents and changes thereto.

11.3 Contractor Default: Failure of Contractor, which has neither been remedied nor waived, to perform
or otherwise to comply with the terms of the Contract.

11.4 Owner Default: Failure of Owner, which has neither been remedied nor waived, to pay Contractor
as required by the Contract or to perform and complete or otherwise comply with the other terms
thereof.

FOR INFORMATION ONLY – (Name, Address and Telephone)
Surety Agency or Broker:
Owner’s Representative (Engineer or other party):
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PAYMENT BOND

Any singular reference to Contractor, Surety, Owner, or other party shall be considered plural where applicable.

CONTRACTOR (Name and Address): SURETY (Name, and Address of Principal Place of
Business):

OWNER (Name and Address):

CONTRACT
Effective Date of Agreement:
Amount:
Description (Name and Location):

BOND
Bond Number:
Date (Not earlier than Effective Date of
Agreement):
Amount:
Modifications to this Bond Form:

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do each
cause this Payment Bond to be duly executed by an authorized officer, agent, or representative.

CONTRACTOR AS PRINCIPAL SURETY

(Seal) (Seal)
Contractor's Name and Corporate Seal Surety’s Name and Corporate Seal

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

Print Name Print Name

Title Title

Attest: Attest:
Signature Signature

Title Title

Note: Provide execution by additional parties, such as joint venturers, if necessary.
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1. Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, administrators,
successors, and assigns to Owner to pay for labor, materials, and equipment furnished by Claimants for use
in the performance of the Contract, which is incorporated herein by reference.

2. With respect to Owner, this obligation shall be null and void if Contractor:

2.1 Promptly makes payment, directly or indirectly, for all sums due Claimants, and

2.2 Defends, indemnifies, and holds harmless Owner from all claims, demands, liens, or suits alleging
non-payment by Contractor by any person or entity who furnished labor, materials, or equipment
for use in the performance of the Contract, provided Owner has promptly notified Contractor and
Surety (at the addresses described in Paragraph 12) of any claims, demands, liens, or suits and
tendered defense of such claims, demands, liens, or suits to Contractor and Surety, and provided
there is no Owner Default.

3. With respect to Claimants, this obligation shall be null and void if Contractor promptly makes payment,
directly or indirectly, for all sums due.

4. Surety shall have no obligation to Claimants under this Bond until:

4.1 Claimants who are employed by or have a direct contract with Contractor have given notice to
Surety (at the address described in Paragraph 12) and sent a copy, or notice thereof, to Owner,
stating that a claim is being made under this Bond and, with substantial accuracy, the amount of the
claim.

4.2 Claimants who do not have a direct contract with Contractor:
1. Have furnished written notice to Contractor and sent a copy, or notice thereof, to Owner, within

90 days after having last performed labor or last furnished materials or equipment included in the
claim stating, with substantial accuracy, the amount of the claim and the name of the party to
whom the materials or equipment were furnished or supplied, or for whom the labor was done or
performed; and

2. Have either received a rejection in whole or in part from Contractor, or not received within 30
days of furnishing the above notice any communication from Contractor by which Contractor had
indicated the claim will be paid directly or indirectly; and

3. Not having been paid within the above 30 days, have sent a written notice to Surety (at the
address described in Paragraph 12) and sent a copy, or notice thereof, to Owner, stating that a
claim is being made under this Bond and enclosing a copy of the previous written notice
furnished to Contractor.

5. If a notice by a Claimant required by Paragraph 4 is provided by Owner to Contractor or to Surety, that is
sufficient compliance.

6. Reserved.

7. Surety’s total obligation shall not exceed the amount of this Bond, and the amount of this Bond shall be
credited for any payments made in good faith by Surety.

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

9. Surety shall not be liable to Owner, Claimants, or others for obligations of Contractor that are unrelated
to the Contract. Owner shall not be liable for payment of any costs or expenses of any Claimant under this
Bond, and shall have under this Bond no obligations to make payments to, give notices on behalf of, or
otherwise have obligations to Claimants under this Bond.
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10. Surety hereby waives notice of any change, including changes of time, to the Contract or to related
subcontracts, purchase orders, and other obligations.

11. No suit or action shall be commenced by a Claimant under this Bond other than in a court of competent
jurisdiction in the location in which the Work or part of the Work is located or after the expiration of one
year from the date (1) on which the Claimant gave the notice required by Paragraph 4.1 or Paragraph 4.2.3,
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 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 shall be applicable.

12. Notice to Surety, Owner, or Contractor shall be mailed or delivered to the addresses shown on the
signature page. Actual receipt of notice by Surety, Owner, or Contractor, however accomplished, shall be
sufficient compliance as of the date received at the address shown on the signature page.

13. When this Bond has been furnished to comply with a statutory requirement in the location where the
Contract was to be performed, any provision in this Bond conflicting with said statutory requirement shall be
deemed deleted herefrom and provisions conforming to such statutory requirement shall be deemed
incorporated herein. The intent is that this Bond shall be construed as a statutory Bond and not as a common
law bond.

14. Upon request of any person or entity appearing to be a potential beneficiary of this Bond, Contractor
shall promptly furnish a copy of this Bond or shall permit a copy to be made.

15. Definitions

15.1 Claimant: An individual or entity having a direct contract with Contractor, or with a first-tier
subcontractor of Contractor, to furnish labor, materials, or equipment for use in the performance of
the Contract. The intent of this Bond shall be to include without limitation in the terms “labor,
materials or equipment” that part of water, gas, power, light, heat, oil, gasoline, telephone service,
or rental equipment used in the Contract, architectural and engineering services required for
performance of the Work of Contractor and 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.

15.2 Contract: The agreement between Owner and Contractor identified on the signature page,
including all Contract Documents and changes thereto.

15.3 Owner Default: Failure of Owner, which has neither been remedied nor waived, to pay Contractor
as required by the Contract, or to perform and complete or otherwise comply with the other terms
thereof.

FOR INFORMATION ONLY – (Name, Address, and Telephone)
Surety Agency or Broker:
Owner’s Representative (Engineer or other):
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Notice to Proceed

Date: _________________

Project: Parkview 0.5 Million Gallon Elevated Water Tank

Owner: Harrisonburg Public Utilities Owner's Contract No.: 474-12-13

Contract: Base Bid Plus Option #1 Engineer's Project No.: 215192.00

Contractor:

Contractor's Address: [send Certified Mail, Return Receipt Requested]

You are notified that the Contract Times under the above Contract will commence to run
on . On or before that date, you are to start performing your obligations under the Contract
Documents. In accordance with Article 4 of the Agreement, the date of Substantial Completion
is , and the date of readiness for final payment is [(or) the number of days to achieve
Substantial Completion is , and the number of days to achieve readiness for final payment is

].

Before you may start any Work at the Site, Paragraph 2.01.B of the General Conditions
provides that you and Owner must each deliver to the other (with copies to Engineer and other
identified additional insureds and loss payees) certificates of insurance which each is required to
purchase and maintain in accordance with the Contract Documents.

Also, before you may start any Work at the Site, you must:

__________________________________ [add other requirements].

City of Harrisonburg, Virginia

Owner

Given by:

Authorized Signature

Public Utilities Director

Title

Date

Copy to Engineer
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Contractor's Application for Payment No.
Application Period: Application Date:

To (Owner): From (Contractor): Via (Engineer):

Project: Contract:

Owner's Contract No.: Contractor's Project No.: Engineer's Project No.:

1.  ORIGINAL CONTRACT PRICE........................................................... $

2.  Net change by Change Orders................................................................. $

3.  Current Contract Price (Line 1 ± 2)........................................................ $

4.  TOTAL COMPLETED AND STORED TO DATE

     (Column F on Progress Estimate)............................................................ $

5.  RETAINAGE:

a. X Work Completed.......... $

b. X Stored Material............ $

c. Total Retainage (Line 5a + Line 5b)................................ $

6.  AMOUNT ELIGIBLE TO DATE (Line 4 - Line 5c)............................. $

7.  LESS PREVIOUS PAYMENTS (Line 6 from prior Application)......... $

8.  AMOUNT DUE THIS APPLICATION.................................................. $

9. BALANCE TO FINISH, PLUS RETAINAGE

    (Column G on Progress Estimate + Line 5 above)................................... $

Contractor's Certification

   Payment of: $

   is recommended by:

   Payment of: $

   is approved by:

By: Date:    Approved by:

NET CHANGE BY

Approved Change Orders

TOTALS

Additions

Change Order Summary

CHANGE ORDERS

Number Deductions

Application For Payment

(Engineer)

(Owner)

Endorsed by the Construction Specifications Institute.

(Line 8 or other - attach explanation of the other amount)

(Date)

Funding Agency (if applicable) (Date)

(Date)

(Line 8 or other - attach explanation of the other amount)
The undersigned Contractor certifies that to the best of its knowledge: (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 Work covered by 
prior Applications for Payment; (2) title of 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 Work covered by this Application for Payment is in accordance with the Contract Documents 
and is not defective. 
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Progress Estimate
For (contract): Application Number:

Application Period: Application Date:

Item C D Materials Presently Total Completed Balance to Finish
This Period Stored (not in C or D)  and Stored to Date (B - F)

(C + D + E)

Work CompletedB F

From Previous Application 
(C+D)

Contractor's Application

Totals

%                              
(F)                                      
B

A GE

Specification Section 
No.

Description
Scheduled Value
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Progress Estimate             Contractor's Application
For (contract): Application Number:

Application Period: Application Date:
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Rev. Jan 2016 
GENERAL TERMS AND CONDITIONS OF THE CITY OF HARRISONBURG, VA 

 
These General Terms & Conditions shall apply to all purchases and be a part of every contract awarded by the City of 
Harrisonburg unless otherwise specified in writing.  Bidders/Offerors are expected to inform themselves fully as to the conditions, 
requirements and specifications before submitting bids/proposals. Procurement by the City is subject to the Virginia Public 
Procurement Act (VPPA) Title 2.2, Chapter 43 of the Code of Virginia and the provisions of The Purchasing and Contracting 
Policy Manual for the City of Harrisonburg and any revisions thereto. If an inconsistency exists between the VPPA and the 
Purchasing and Contracting Policy Manual for the City, the VPPA Virginia Code sections take precedence. 
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DEFINITIONS 

 
ADDENDUM/ADDENDA: Addition(s) or supplement(s) to a solicitation to clarify, modify or support information which 

becomes     part of the contract. 
BID:  The offer of a prospective vendor/supplier to an Invitation To Bid to provide specific goods or services at specified prices 

and/or other conditions specified in the solicitation. 
BIDDER/OFFEROR:  Any individual, company, firm, corporation, partnership or other organization who submits a response to 

an Invitation to Bid or a Request for Proposal and offering to enter into a contract with the City. 
COLLUSION: A secret agreement or cooperation between two or more parties to accomplish a fraudulent, deceitful, or unlawful 

purpose. 
CONFLICT OF INTEREST:  An actual or potential situation in which the personal interests of a vendor, employee or public 

official are, or appear to be, in conflict with the best interests of the City.   
CONTRACTOR:  The entity that has a direct contract with the City to furnish goods, services or construction for a certain price. 
CITY or OWNER:  City of Harrisonburg, Virginia. 
DAY(S):  Defined as calendar days unless otherwise specified as business days. 
INFORMALITY:  A minor defect or variation of a bid or proposal from the exact requirements of the Invitation to Bid or 

Request for Proposal which does not affect the price, quality, quantity or delivery schedule for the goods, services or 
construction being procured. 

INVITATION TO BID (ITB):  A formal request which is made to prospective suppliers (bidders) for their quotation on goods, 
services, or construction desired by the City.  The issuance of an ITB will contain or incorporate by reference the 
specifications and contractual terms and conditions applicable to the procurement. 



 
PROFESSIONAL SERVICES:  Any type of professional service performed by an independent contractor within the practice of 

accounting, actuarial services, architecture, dentistry, land surveying, landscape architecture, law, medicine, optometry, 
pharmacy, or professional engineering (which shall be procured as set forth in the Code of Virginia). 2.2-4301 

PROPOSAL:  The document submitted by the offeror in response to the RFP to be used as the basis for negotiations for entering 
into a contract. 

PURCHASING AGENT:  The individual employed and given authority by the Harrisonburg City Council by adoption of the 
City of Harrisonburg Purchasing and Contracting Policy Manual.  Purchasing Agent may also be referred to as 
Procurement Manager. 

REQUEST FOR PROPOSAL (RFP):  A formal request for a proposal from prospective offerors which will indicate the general 
terms which are sought to be procured from the offeror and where negotiations are conducted to come to a final contract.  
The RFP will specify the evaluation criteria to be used and will contain or incorporate by reference other contractual terms 
and conditions applicable to the procurement. 

RESPONSIBLE BIDDER/OFFEROR:  An individual, company, firm, corporation, partnership or other organization having 
the capability in all respects to perform fully the contract requirements, and also having the moral and business integrity 
and reliability which will assure good faith performance. 

RESPONSIVE BIDDER/OFFEROR:  An individual, company, firm, corporation, partnership or other organization having 
submitted a bid/proposal which conforms in all material respects to the ITB or RFP. 

SOLICITATION:  A formal document issued by the City with the intent to purchase goods, services or construction.  Can be 
either an Invitation To Bid or a Request For Proposal.  

SWAM:  Small, Women, and Minority-owned businesses. 
SUBCONTRACTOR:  A business entity that has a contract to supply labor or materials to the prime contractor to whom the 

contract was awarded or to any subcontractor in the performance of the work provided for in such contract. 
 

CONDITIONS OF BIDDING 
 

BID PRICE CURRENCY:  Unless stated otherwise in the solicitation, bidders/offerors shall state bid/proposal prices in US 
dollars. 
 
BID/PROPOSAL ACCEPTANCE PERIOD:  Unless otherwise specified, all bids/proposals submitted shall be binding and 
may not be withdrawn for sixty (60) days following the bid/proposal opening date and time, unless extended by mutual consent of 
all parties. If the bid/proposal is not withdrawn at that time it remains in effect until an award is made or the solicitation is 
cancelled.   
 
CANCELLATION OF SOLICITATIONS: 2.2-4319 An ITB, RFP or any other solicitation may be cancelled or rejected, but 
shall not be cancelled or rejected solely to avoid awarding a contract to a particular responsive and responsible bidder/offeror.   
The reasons for cancellation shall be made part of the contract file.   
 
CITY HALL CLOSURE:  If City Hall is closed for business at the time scheduled for the bid opening, for whatever reasons, 
sealed  bid/proposal will be accepted and opened on the next business day of the City, at the original scheduled hour. 
 
CLARIFICATION of TERMS: If any prospective bidder/offeror has questions about the specifications or other solicitation 
documents, the prospective bidder/offeror should contact the person identified in the solicitation no later than five (5) business 
days before the due date.  Any revisions to the solicitation will be made only by addendum issued by the City. 
 
CONFLICT OF INTEREST/COLLUSION:  Contractor certifies by signing their bid/proposal submission to the City, that no 
conflict of interest or collusion exists between the Contractor and City that interferes with fair competition and no conflict of 
interest or collusion exists between Contractor and any other person or organization that constitutes a conflict of interest with 
respect to the contract with the City. 
 
DEBARMENT STATUS: By signing their bid/proposal, the bidders/offerors certify that they are not currently debarred from 
submitting bids/proposals on contracts from any agency, public entity/locality or authority of the Commonwealth of Virginia. 
 
DISCRIMINATION PROHIBITED: 2.2-4310 In the solicitation or awarding of a contract the City shall not discriminate 
against a bidder/offeror because of race, religion, color, sex, national origin, age, disability, status as a service disabled veteran, or 
any other basis prohibited by state law relating to discrimination in employment. The City encourages the participation of SWAM 
and Veteran-Owned businesses (as defined in 2.2-4310(F) in public procurement activities. Towards that end, the City encourages 
contractors to provide for the participation of SWAM/Veteran-Owned businesses through partnerships, joint ventures, 
subcontracts, and other contractual opportunities.  
ERRORS IN BIDS/PROPOSALS:  When an error is made in extending total prices, the unit price will govern.  
Bidders/Offerors are cautioned to recheck their bids/proposals for possible errors prior to submission. 
 



 
ETHICS IN PUBLIC CONTRACTING: 2.2-4371 By submitting their bids/proposals, the bidders/offerors certify that their 
bids/proposals are made without collusion or fraud and that they have not offered or received any kickbacks or inducements from 
any other bidder/offeror, supplier, manufacturer or subcontractor in connection with their bid/proposal, and that they have not 
conferred on any public employee having official responsibility for this procurement transaction any payment, loan, subscription, 
advance, deposit of money, services or anything of more than nominal  or minimal value, present or promised, unless 
consideration of substantially equal or greater value was exchanged. 
 
EXCUSABLE DELAY:  The City shall not be in default of any failure in performance of this agreement in accordance with its 
terms if such failure arises out of causes beyond its reasonable control and without the fault of or negligence of the City.  Such 
causes may include, but are not restricted to acts of God or the public enemy, fires, flood, epidemics, quarantine restrictions, 
strikes, freight embargoes, and unusually severe weather, but in every case the failure to perform must be beyond the reasonable 
control and without the fault or negligence of the City.  
 
LICENSES, PERMITS and FEES:  All proposals submitted shall have included in price the cost of any business or 
professional licenses, permits or fees required by the City of Harrisonburg or the Commonwealth of Virginia. At or prior to 
delivery of the signed contract, the bidder/offeror to whom the contract is awarded shall deliver to the City a copy of their City 
Business License (if applicable). The bidder/offeror shall ensure that the Business License indicates a basis amount equal to or 
greater than the awarded Contract value.  For information on City Business Licenses contact the Harrisonburg Commissioner of 
the Revenue’s office at 540-432-7704. The bidder/offeror must have all necessary licenses to perform the services in the 
Commonwealth of Virginia and, if practicing as other than an individual, be authorized to do business in the Commonwealth of 
Virginia. 
 
MANDATORY USE of CITY FORMS AND TERMS and CONDITIONS for ITBs AND RFPs:  Failure to submit a 
bid/proposal on the official City form(s) provided or in the format identified, for that purpose shall be a cause for rejection of the 
bid/proposal.  Unauthorized modification of or additions to any portion of the ITB or RFP may be cause for rejection of the 
bid/proposal.  The City reserves the right to decide, on a case by case basis, in it’s sole discretion, whether to reject any bid/ 
proposal which has been modified. As a precondition to its acceptance of an ITB response, the City may, in its sole discretion, 
request that the bidder withdraw or modify nonresponsive portions of a bid which do not affect quality, quantity, price, or 
delivery.  No modification to the provisions of the contract shall be effective unless the modification is incorporated into the 
contract document. 
 
MODIFICATION & WITHDRAWAL OF BIDS/PROPOSALS:  2.2-4330  
1. A bidder for a public construction contract, other than a contract for construction or maintenance of public highways, may 

withdraw his bid from consideration if the price bid was substantially lower than the other bids due solely to a mistake in the 
bid, provided the bid was submitted in good faith, and the mistake was a clerical mistake as opposed to a judgment mistake, 
and was actually due to an unintentional arithmetic error or an unintentional omission of a quantity of work, labor or material 
made directly in the compilation of a bid, which unintentional arithmetic error or unintentional omission can be clearly 
shown by objective evidence drawn from inspection of original work papers, documents and materials used in the preparation 
of the bid sought to be withdrawn.  

 
 If a bid contains both clerical and judgment mistakes, a bidder may withdraw his bid from consideration if the price bid 

would have been substantially lower than the other bids due solely to the clerical mistake, that was an unintentional 
arithmetic error or an unintentional omission of a quantity of work, labor or material made directly in the compilation of a bid 
that shall be clearly shown by objective evidence drawn from inspection of original work papers, documents and materials 
used in the preparation of the bid sought to be withdrawn.  

2. The bidder shall give notice in writing of his claim of right to withdraw his bid within two business days after the conclusion 
of the bid opening procedure and shall submit original work papers with such notice. 

3. No bid shall be withdrawn under this section when the result would be the awarding of the contract on another bid of the 
same bidder or of another bidder in which the ownership of the withdrawing bidder is more than five percent. 

4. If a bid is withdrawn in accordance with this section, the lowest remaining bid shall be deemed to be the low bid. 
5. No bidder who is permitted to withdraw a bid shall, for compensation, supply any material or labor to or perform any 

subcontract or other work agreement for the person or firm to whom the contract is awarded or otherwise benefit, directly or 
indirectly, from the performance of the project for which the withdrawn bid was submitted. 

6. The public body shall notify the bidder in writing within five business days of its decision regarding the bidder’s request to 
withdraw its bid. If the public body denies the withdrawal of a bid under the provisions of this section, it shall state in such 
notice the reasons for its decision and award the contract to such bidder at the bid price, provided such bidder is a responsible 
and responsive bidder. At the same time that the notice is provided, the public body shall return all work papers and copies 
thereof that have been submitted by the bidder. 

7. These procedures also apply for the withdrawal of bids for other than construction contracts. 
8. A bidder/offeror may modify or withdraw his bid/proposal, either personally or by written request to the Purchasing office at 

any time prior to the scheduled time for opening of bids/proposals. 



 
 
 
PUBLIC INSPECTION OF CERTAIN RECORDS: 2.2-4342 Public inspection of all records is strictly governed by Code of 
Virginia 2.2-4342 and in accordance with the Virginia Freedom of Information Act (VA Code 2.2-3700 et seq).  Any inspection 
of procurement transactions shall be subject to reasonable restrictions to ensure the security and integrity of the records. Cost 
estimates relating to a proposed procurement transaction prepared by or for a public body shall not be open to public inspection.  
 
REVISIONS to the OFFICIAL ITB/RFP:  No bidder/offeror shall modify, revise, edit or make any unauthorized change(s) to 
the original official ITB/RFP.  The official solicitation document and the Addenda(um) are the documents posted on the City of 
Harrisonburg’s web site, www.harrisonburgva.gov/bids-proposals.   Any such violation as stated above may result in rejection of 
the ITB/RFP response.  In addition, violations may result in the debarment of the bidder/offeror by the City of Harrisonburg.  
 
TAXES:  Sales to the City of Harrisonburg are normally exempt from State sales tax.  Virginia Sales and Use Tax Certificate of 
Exemption, Form ST-12, will be issued upon request. The City may also be exempt from other taxes and fees. 

 
AWARD 

 
CONTRACT AWARD 
For ITB:  The award(s) made in response to an ITB will be made to the lowest responsive and responsible bidder(s) for each item, 
or group of items indicated in the bid. The City reserves the right to make the sole determination of whether the product and/or 
options offered meet the minimum specifications and is acceptable in accordance with the specifications. The City’s decision 
shall be final.  The City reserves the right to make a separate award for each item, a group of items or all items, and to make 
awards either in whole or in part, whichever is deemed by the City to be in its best interest.  Delivery time lines may be a factor in 
making an award.  
For RFP: The award(s) made in response to an RFP will be made to the highest qualified offeror whose proposal is determined to 
be the most advantageous to the City, taking into consideration the evaluation criteria set forth in the RFP. After negotiations, the 
offeror who has made the best proposal and provides the best value shall be awarded the contract. 
 
Professional services shall be procured and awarded by competitive negotiation as set forth in 2.2-4302.2 A 4. 
 
The City reserves the right to cancel a solicitation at any time and to reject any or all bids/proposals, in whole or in part, to waive 
any informality and to delete items prior to making the award(s), whenever it is deemed in the sole opinion of the City to be in its 
best interest.  
 
NEGOTIATION WITH THE LOWEST BIDDER:  2.2-4318  Unless all bids are canceled or rejected, the City reserves the 
right to negotiate with the lowest responsive and responsible bidder to obtain a contract price within the funds available to the 
City whenever such low bid exceeds the City’s available funds for the project. The City shall initiate such negotiations by written 
notice to the lowest responsive, responsible bidder that its bid exceeds the available funds and the City wishes to negotiate a lower 
contract price. The times, places and manner of negotiating shall be agreed to by the City and the lowest responsive, responsible 
bidder.  
 
PRECEDENCE of TERMS: General Terms and Conditions shall apply in all instances with the exceptions for projects funded 
by the Federal Highway Administration (FHWA) and by the Federal Transportation Administration (FTA).    In the event there is 
a conflict between the General Terms and Conditions and any Federal, Special, Standard, or Supplementary Terms and 
Conditions in this solicitation, the Federal, Special, Standard, or Supplementary Terms and Conditions shall apply. 
 
QUALIFICATIONS of BIDDERS/OFFERORS: The City may make such reasonable investigations as deemed proper and 
necessary to determine the responsibility and ability of the bidder/offeror to perform the services/furnish the goods and the 
bidder/offeror shall furnish to the City all such information and data for this purpose as may be requested.  The City reserves the 
right to inspect bidder’s/offeror’s physical facilities prior to award to satisfy questions regarding the bidder’s/offeror’s 
capabilities.  The City further reserves the right to reject any bid/proposal if the evidence submitted by, or investigations of, such 
bidder/offeror fails to satisfy the City that such bidder/offeror is properly qualified to carry out the obligations of the contract and 
to provide the services and/or furnish the goods contemplated therein. 
 
SELECTION PROCESS/NOTICE OF AWARD:   Upon the award or the announcement of the decision to award a contract as 
a result of this solicitation, the Purchasing office will publicly post such notice and/or will notify all responsive bidders/offerors.  
The City posts all Notice of Awards on its website at www.harrisonburgva.gov/bids-proposals-award-notifications and also on 
eVA  at www.eva.virginia.gov. 

CONTRACT PROVISIONS 
 

ANTI-DISCRIMINATION: 2.2-4311 By submitting their bids/proposals, bidders/offerors certify to the City that they will 
conform to the provisions of the Federal Civil Rights Act of 1964, as amended, as well as the Virginia Fair Employment 



 
Contracting Act of 1975, as amended, where applicable, the Virginians With Disabilities Act, the Americans With Disabilities 
Act.   
In every contract over $10,000 the provisions below apply: 
1. During the performance of this contract, the contractor agrees as follows: 

a. The contractor will not discriminate against any employee or applicant for employment because of race, religion, color, 
sex, national origin, age, disability, or any other basis prohibited by state law relating to discrimination in employment, 
except where there is a bona fide occupational qualification reasonably necessary to the normal operation of the 
contractor. The contractor agrees to post in conspicuous places, available to employees and applicants for employment, 
notices setting forth the provisions of this nondiscrimination clause. 

b. The contractor, in all solicitations or advertisements for employees placed by or on behalf of the contractor, will state 
that such contractor is an equal opportunity employer. 

c. Notices, advertisements and solicitations placed in accordance with federal law, rule or regulation shall be deemed 
sufficient for the purpose of meeting these requirements. 

2. The contractor will include the provisions of 1. above in every subcontract or purchase order over $10,000, so that the 
provisions will be binding upon each subcontractor or vendor. 

 
ANTITRUST:  By entering into a contract, the contractor conveys, sells, assigns, and transfers to the City all rights, title and 
interest in and to all causes of action it may now have or hereafter acquire under the antitrust laws of the United States and the 
Commonwealth of Virginia, relating to the particular goods or services purchased or acquired by the City under said contract. 
 
APPLICABLE LAWS and COURTS: This solicitation and any resulting contract shall be governed in all respects by the laws 
of the Commonwealth of Virginia, excluding its conflict of laws provisions, and venue for litigation with any respect thereto shall 
be proper only in the Circuit Court of Rockingham County, Virginia. The contractor shall comply with all applicable federal, state 
and local laws, rules and regulations.   
 
ASSIGNMENT of CONTRACT: A contract shall not be assignable by the contractor in whole or in part without the written 
consent of the City. 
 
CHANGES to the CONTRACT: Changes can be made to the contract in any of the following ways: 
1. The parties by mutual agreement in writing, to modify the terms, conditions or scope of the contract subject to item 2. below. 

Any additional goods or services to be provided shall be of a sort that is ancillary to the contract goods or services, or within 
the same broad product or service categories as were included in the contract award.  Any increase or decrease in the price of 
the contract resulting from such modification shall be agreed to by the parties as a part of their written agreement to modify 
the scope of the contract.   

2. A public contract may include provisions for modification of the contract during performance, but no fixed-price contract 
may be increased by more than twenty-five percent (25%) of the amount of the contract or $50,000, whichever is greater, 
without the advance written approval of the Harrisonburg City Council. In no event may the amount of any contract, without 
adequate consideration, be increased for any purpose, including, but not limited to, relief of a bidder/offeror from the 
consequences of an error in its (bid/offer).  2.2-4309   

3. The Procurement Manager (or City delegated agent) may order changes within the general scope of the contract at any time 
by written notice to the contractor.  Changes within the scope of the contract include, but are not limited to, things such as 
services to be performed, the method of packing or shipment, and the place of delivery or installation.  The contractor shall 
comply with the notice upon receipt unless the contractor intends to claim an adjustment to compensation, schedule, or 
other contractual impact that would be caused by complying with such notice, in which case the contractor shall, in 
writing, promptly notify the City of the adjustment to be sought, and before proceeding to comply with the notice, shall 
await the City's written decision affirming, modifying, or revoking the prior written notice.  If the City decides to issue a 
notice that requires an adjustment to compensation, the contractor shall be compensated for any additional costs incurred as 
the result of such order and shall give the City a credit for any savings.  Said compensation shall be determined by one of 
the following methods: 
a. By mutual agreement between the parties in writing; or 
b. By agreeing upon a unit price or using a unit price set forth in the contract, if the work to be done can be expressed 

in units, and the contractor accounts for the number of units of work performed, subject to the City’s right to audit 
the contractor’s records and/or to determine the correct number of units independently; or 

c. By ordering the contractor to proceed with the work and keep a record of all costs incurred and savings realized. A 
markup for overhead and profit may be allowed if provided by the contract. The same markup shall be used for 
determining a decrease in price as the result of savings realized. The contractor shall present the City with all vouchers 
and records of expenses incurred and savings realized. The City shall have the right to audit the records of the contractor 
as it deems necessary to determine costs or savings. Any claim for an adjustment in price under this provision must be 
asserted by written notice to the City within thirty (30) days from the date of receipt of the written order from the City. If 
the parties fail to agree on an amount of adjustment, the question of an increase or decrease in the contract price or time 
for performance shall be resolved in accordance with the procedures for resolving disputes provided by the Disputes 



 
Clause of this contract or, if there is none, in accordance with the disputes provisions of the City of Harrisonburg 
Purchasing and Contracting Policy Manual. Neither the existence of a claim nor a dispute resolution process, litigation or 
any other provision of this contract shall excuse the contractor from promptly complying with the changes ordered by the 
City or with the performance of the contract generally. 

 
CONTRACT EXECUTION:  Per City Code (Sec 3-1-2, 3-1-1), the City Manager and the Deputy City Manager shall have 
authority to execute all contracts and agreements on behalf of the City except as otherwise directed by the Harrisonburg City 
Council in specific instances.   
 
CONTRACTUAL DISPUTES:  Contractual claim procedures shall be as per Code of VA 2.2-4363. 
 
COOPERATIVE PROCUREMENT:  2.2-4304 Except as prohibited by the current Code of Virginia 2.2-4304, all resultant 
contracts will be extended, with the authorization of the contractor, to other public bodies to permit their ordering of supplies 
and/or services at the prices and terms of the resulting contract.  If any other public body decides to use the final contract, the 
Contractor must deal directly with that public body concerning the placement or orders, issuance of the purchase order, 
contractual disputes, invoicing and payment.  The City acts only as the “Contracting Officer” for these public bodies.  Any 
resulting contract with other public bodies shall be governed by the laws of that specific entity.  It is the Contractor’s 
responsibility to notify the public bodies of the availability of the contract.  The City shall not be held liable for any costs or 
damage incurred by another public body as a result of any award extended to that public body by the Contractor. 
 
DEFAULT:  In case of failure to deliver goods or services in accordance with the contract terms and conditions, the City, after 
due oral or written notice, may procure items of a comparable quality from other sources and hold the contractor responsible for 
any resulting additional costs above the contract price when purchases are made in the open market.  This remedy shall be in 
addition to any other remedies, which the City may have. 
 
DRUG-FREE WORKPLACE: 2.2-4312 During the performance of this contract, the contractor agrees to:  (i) provide a drug-
free workplace for the contractor’s employees; (ii) post in conspicuous places, available to employees and applicants for 
employment, a statement notifying employees that the unlawful manufacture, sale, distribution, dispensation, possession, or use of 
a controlled substance or marijuana is prohibited in the contractor’s workplace and specifying the actions that will be taken 
against employees for violations of such prohibition; (iii) state in all solicitations or advertisements for employees placed by or on 
behalf of the contractor that the contractor maintains a drug-free workplace; and (iv) include the provisions of the foregoing 
clauses in every subcontract or purchase order of over $10,000, so that the provisions will be binding upon each subcontractor or 
vendor. 
 
IMMIGRATION REFORM and CONTROL ACT OF 1986: 2.2-4311.1 By submitting their bids/proposals, bidders/offerors 
certify that they do not and will not during the performance of this contract employ illegal alien workers or otherwise violate the 
provisions of the federal Immigration Reform and Control Act of 1986.  
 
INDEMNIFICATION: Contractor agrees to indemnify, defend and hold harmless the City, its officers, agents, volunteers, and 
employees from any claims, damages and actions of any kind or nature, whether at law or in equity, arising from or caused by 
the use of any materials, goods, or equipment of any kind or nature furnished by the contractor/any services of any kind 
or nature furnished by the contractor, provided that such liability is not attributable to the sole negligence of the using agency or 
to failure of the using agency to use the materials, goods, or equipment in the manner already and permanently described by the 
contractor on the materials, goods or equipment delivered. 

 
INSURANCE:  By signing and submitting a bid/proposal under this solicitation, the bidder/offeror certifies that if awarded the 
contract, it will have insurance coverages per the solicitation document at the time of contract execution.  For construction 
contracts, if any subcontractors are involved, the subcontractor will have workers’ compensation insurance in accordance with 
2.2-4332 and 65.2-800 et seq. of the Code of Virginia.  The bidder/offeror further certifies that the contractor and any 
subcontractors will maintain these insurance coverages during the entire term of the contract and that all insurance coverages will 
be provided by insurance companies authorized to sell insurance in Virginia by the Virginia State Corporation Commission.  
 
LIABILITY AND LITIGATION: The City shall not indemnify or hold harmless any contractor or other third party.  The City 
does not waive any right or release any party from liability, whether on its own behalf or on behalf of any boards, employees or 
agents.  The City does not waive the right to trial by jury for any cause of action arising from the contract and shall not submit any 
contract claim to binding arbitration or mediation.  The City shall not be liable to contractor for any special, punitive or exemplary 
damages arising from the performance of the contract, including, but not limited to, incidental damages, and lost profit and lost 
wages, even if such special damages are reasonably foreseeable. Any provision(s) in the contract contrary to these statements 
is/are hereby deleted and rendered void. 
 



 
NONDISCRIMINATION OF CONTRACTORS: 2.2-4343.1H A bidder, offeror, or contractor shall not be discriminated 
against in the solicitation or award of this contract because of race, religion, color, sex, national origin, age, disability, faith-based 
organizational status, any other basis prohibited by state law relating to discrimination in employment or because the bidder or 
offeror employs ex-offenders unless the state agency, department or institution has made a written determination that employing 
ex-offenders on the specific contract is not in its best interest.  If the award of this contract is made to a faith-based organization 
and an individual, who applies for or receives goods, services, or disbursements provided pursuant to this contract objects to the 
religious character of the faith-based organization from which the individual receives or would receive the goods, services, or 
disbursements, the public body shall offer the individual, within a reasonable period of time after the date of his objection, access 
to equivalent goods, services, or disbursements from an alternative provider.    
 
PAYMENT:  2.2-4352 – 2.2-4354 
1. To Prime Contractor: 

Invoices for items ordered, delivered and accepted shall be submitted by the contractor directly to the payment address shown 
on the purchase order/contract. Any payment terms requiring payment in less than 45 days will be regarded as requiring 
payment 45 days after invoice or delivery, whichever occurs last.  This shall not affect offers of discounts for payment in less 
than 45 days, however.  All goods or services provided under this contract or purchase order, that are to be paid for with 
public funds, shall be billed by the contractor at the contract price. 
 
The following shall be deemed to be the date of payment: the date of postmark in all cases where payment is made by mail, 
or the date of offset when offset proceedings have been instituted as authorized under the Virginia Debt Collection Act. 
Individual contractors shall provide their social security numbers, and proprietors, partnerships, and corporations shall 
provide the City with a federal employer identification number, prior to receiving any payment from the City.  The City 
requires an updated IRS Form W-9 be filed with the Purchasing Office at or before the contract is signed. 
 
Unreasonable Charges:  Under certain emergency procurements and for most time and material purchases, final job costs 
cannot be accurately determined at the time orders are placed.  In such cases, contractors should be put on notice that final 
payment in full is contingent on a determination of reasonableness with respect to all invoiced charges.  Charges which 
appear to be unreasonable will be researched and challenged, and that portion of the invoice held in abeyance until a 
settlement can be reached.  Upon determining that invoiced charges are not reasonable, the City shall promptly notify the 
contractor, in writing, as to those charges which it considers unreasonable and the basis for the determination.  A contractor 
may not institute legal action unless a settlement cannot be reached within thirty (30) days of notification.   
 
The provisions of this section do not relieve the City of its prompt payment obligations with respect to those charges which 
are not in dispute (2.2.4363). 
 

2. To Subcontractors:   
A contractor awarded a contract under this solicitation is hereby obligated to pay the subcontractor(s) within seven (7) days 
of the contractor’s receipt of payment from the City for the proportionate share of the payment received for work performed 
by the subcontractor(s) under the contract; or; 
 
Notify the City and the subcontractor(s), in writing, of the contractor’s intention to withhold payment and the reason.  
The contractor is obligated to pay the subcontractor(s) interest at the rate of one percent per month (unless otherwise provided 
under the terms of the contract) on all amounts owed by the contractor that remain unpaid seven (7) days following receipt of 
payment from the City, except for amounts withheld as stated in (2) above.  The date of mailing of any payment by U. S. 
Mail is deemed to be payment to the addressee.  These provisions apply to each sub-tier contractor performing under the 
primary contract.  A contractor’s obligation to pay an interest charge to a subcontractor may not be construed to be an 
obligation of the City. Any such contract awarded shall further require the contractor to include in each of its subcontracts a 
provision requiring each subcontractor to include or otherwise be subject to the same payment and interest requirements with 
respect to each lower-tier subcontractor.  A contractor’s obligation to pay an interest charge to a subcontractor may not be 
construed to be an obligation of the City. 
 

SAFETY and OSHA STANDARDS:  All parties performing services for the City shall comply with all Occupational Safety and 
Health Administration (OSHA), State Occupational Health Standards, and any other applicable rules and regulations.  All parties 
shall be held responsible for the training, supervision, and safety of their employees. Any unsafe acts or hazardous conditions that 
may cause injury or damage to any persons or property within and around the work site areas under this contract shall be 
remedied per the regulatory agency’s guidelines.  

 
STATE CORPORATION COMMISSION IDENTIFICATION NUMBER:  Pursuant to Code of Virginia 2.2-4311.2 
subsection B, a bidder/offeror organized or authorized to transact business in the Commonwealth pursuant to Title 13.1 or Title 50 
is required to include in its bid/proposal the identification number issued to it by the State Corporation Commission (SCC) and 
shall not allow the identification number  to lapse, be revoked or cancelled at any time during the term of the contract. Any 



 
bidder/offeror that is not required to be authorized to transact business in the Commonwealth as a foreign business entity under 
Title 13.1 or Title 50 or as otherwise required by law is required to include in its bid/proposal a statement describing why the 
bidder/offeror is not required to be so authorized.  A link to the SCC site is at http://www.scc.virginia.gov.  
 
TERMINATION:  Subject to the provisions below, the contract may be terminated by the City upon thirty (30) days advance 
written notice to the other party.  Any contract cancellation notice shall not relieve the contractor of the obligation to deliver and 
perform on all outstanding orders issued prior to the effective date of cancellation. 
1. Termination for Convenience:  In the event that the contract is terminated upon request and for the convenience of the City, 

without the required thirty (30) days advance notice, then the City shall be responsible for payment of services up to the 
termination date. 

2. Termination for Cause:  Termination by the City for cause, default or negligence on the part of the contractor shall be 
excluded from the foregoing provision; termination costs, if any shall not apply.  However, the City may hold the contractor 
responsible for any resulting additional purchase and administrative costs.  The thirty (30) day advance notice requirement is 
waived in the event of Termination for Cause. 

3. Termination Due to Unavailability of Funds:  Agreements are made subject to the appropriation of funds (including grant 
funds, gifts or donations) by the Harrisonburg City Council and are null and void in the event of non-appropriation by the 
City Council. Non-appropriation of funds shall not be deemed a cancellation and shall terminate this agreement without 
recourse and with no liability on the part of the City. 
 

SPECIFICATIONS 
 

CONDITION OF ITEMS:  Unless otherwise specified in the solicitation, all items shall be new, latest edition/model in first 
class condition. 
 
FORMAL SPECIFICATIONS:  When a solicitation contains a specification which states no substitutes, no deviation therefrom 
will be permitted and the bidder will be required to furnish articles in conformity with that specification. 
 
USE OF BRAND NAMES: 2.2-4315 Unless otherwise provided in this solicitation, the name of a certain brand, make or 
manufacturer does not restrict bidders/offerors to the specific brand, make or manufacturer named, but conveys the general style, 
type, character, and quality of the article desired.  Any article which the public body, in its sole discretion, determines to be the 
equal of that specified, considering quality, workmanship, economy of operation, and suitability for the purpose intended, shall be 
accepted.  The bidder/offeror is responsible to clearly and specifically identify the product being offered and to provide sufficient 
descriptive literature, catalog cuts and technical detail to enable the City to determine if the product offered meets the 
requirements of the solicitation.  This is required even if offering the exact brand, make or manufacturer specified.  Normally in 
competitive sealed bidding only the information furnished with the bid will be considered in the evaluation.  Failure to furnish 
adequate data for evaluation purposes may result in declaring a bid nonresponsive.  Unless the bidder/offeror clearly indicates in 
its bid/proposal that the product offered is an “equal” product, such bid/proposal will be considered to offer the brand name 
product referenced in the solicitation. The City reserves the right to determine the suitability of substituted items for those 
specified and to accept in whole or in part any and all bids/proposals received. 
 

DELIVERY 
 

DEFECTS OR IMPROPRIETIES: In instances where there is a defect or impropriety in an invoice or in the goods or services 
received, the City shall notify the supplier of the defect or impropriety, if the defect or impropriety would prevent payment by the 
payment date. The notice shall be sent within (30) thirty days after receipt of the invoice or the goods or services.   

TESTING AND INSPECTION: 2.2-4302.1 The City reserves the right to conduct any test/inspection it may deem advisable to 
assure goods and services conform to the specifications. Materials or components that have been rejected by the City, in 
accordance with the terms of the contract, shall be replaced by the Contractor at no cost to the City.  

TRANSPORTATION AND PACKAGING: All materials shipped to the City must be shipped Free On Board (FOB) 
Destination unless otherwise stated in the contract. By submitting their bids/proposals, all bidders/offerors certify and warrant that 
the price offered for FOB destination includes only the actual freight rate costs at the lowest and best rate and is based upon the 
actual weight of the goods to be shipped.  Except as otherwise specified herein, standard commercial packaging, packing and 
shipping containers shall be used.  All shipping containers shall be legibly marked or labeled on the outside with purchase order 
number, commodity description, and quantity.  
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This document has important legal consequences; consultation with an attorney is encouraged with respect to its 

use or modification. This document should be adapted to the particular circumstances of the contemplated Project 

and the controlling Laws and Regulations. 
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Owner and Contractor (EJCDC C-520 or C-525, 2007 Editions). Their provisions are interrelated and a 
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Narrative Guide to the EJCDC Construction Documents (EJCDC C-001, 2007 Edition). For guidance in the 
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ARTICLE 1 – DEFINITIONS AND TERMINOLOGY 

1.01 Defined Terms 

A. Wherever used in the Bidding Requirements or Contract Documents and printed with initial capital 

letters, the terms listed below will have the meanings indicated which are applicable to both the 

singular and plural thereof. In addition to terms specifically defined, terms with initial capital 

letters in the Contract Documents include references to identified articles and paragraphs, and the 

titles of other documents or forms. 

1. Addenda—Written or graphic instruments issued prior to the opening of Bids which clarify, 

correct, or change the Bidding Requirements or the proposed Contract Documents. 

2. Agreement—The written instrument which is evidence of the agreement between Owner and 

Contractor covering the Work.  “Form of Agreement” shall have the same meaning as 

“Agreement.” 

3. Application for Payment—The form acceptable to Engineer which is to be used by Contractor 

during the course of the Work in requesting progress or final payments and which is to be 

accompanied by such supporting documentation as is required by the Contract Documents. 

4. Asbestos—Any material that contains more than one percent asbestos and is friable or is 

releasing asbestos fibers into the air above current action levels established by the United 

States Occupational Safety and Health Administration. 

5. Bid—The offer or proposal of a Bidder submitted on the prescribed form setting forth the 

prices for the Work to be performed. 

6. Bidder—The individual or entity who submits a Bid directly to Owner. 

7. Bidding Documents—The Bidding Requirements and the proposed Contract Documents 

(including all Addenda). 

8. Bidding Requirements—The advertisement or invitation to bid, Instructions to Bidders, Bid 

security of acceptable form, if any, and the Bid Form with any supplements. 

9. Change Order—A document recommended by Engineer which is signed by Contractor and 

Owner and authorizes an addition, deletion, or revision in the Work or an adjustment in the 

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

10. Claim—A demand or assertion by Owner or Contractor seeking an adjustment of Contract 

Price or Contract Times, or both, or other relief with respect to the terms of the Contract. A 

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

11. Contract—The entire and integrated written agreement between the Owner and Contractor 

concerning the Work. The Contract supersedes prior negotiations, representations, or 

agreements, whether written or oral.  “Agreement” shall have the same meaning as “Contract.” 
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12. Contract Documents—Those items so designated in the Agreement. Only printed or hard 

copies of the items listed in the Agreement are Contract Documents. Approved Shop 

Drawings, other Contractor submittals, and the reports and drawings of subsurface and 

physical conditions are not Contract Documents. 

13. Contract Price—The moneys payable by Owner to Contractor for completion of the Work in 

accordance with the Contract Documents as stated in the Agreement (subject to the provisions 

of Paragraph 11.03 in the case of Unit Price Work). 

14. Contract Times—The number of days or the dates stated in the Agreement to:  (i) achieve 

Milestones, if any; (ii) achieve Substantial Completion; and (iii) complete the Work so that it 

is ready for final payment as evidenced by Engineer’s written recommendation of final 

payment.  Time limits stated in the Contract Documents are of the essence of the Contract and 

all obligations thereunder. 

15. Contractor—The individual or entity with whom Owner has entered into the Agreement. 

16. Cost of the Work—See Paragraph 11.01 for definition. 

17. Drawings—That part of the Contract Documents prepared or approved by Engineer which 

graphically shows the scope, extent, location, dimensions, and character of the Work to be 

performed by Contractor. Locations and dimensions indicated on the Drawings are in some 

cases schematic or diagrammatic. Actual dimensions shall include those dimensions in 

accordance with revised and approved Shop Drawings and those dimensions based on field 

verification.  Shop Drawings and other Contractor submittals are not, however, Drawings as 

so defined.  Where a typical or representative detail is indicated on the Drawings, this detail 

shall constitute the standard of workmanship and materials throughout corresponding parts of 

the Work. 

18. Effective Date of the Agreement—The date indicated in the Agreement on which it becomes 

effective, but if no such date is indicated, it means the date on which the Agreement is signed 

and delivered by the last of the two parties to sign and deliver.  Each Bidder agrees its bid is 

subject to acceptance within a period of 90 days from the bid opening date. 

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

20. Field Order—A written order issued by Engineer which requires minor changes in the Work 

but which does not involve a change in the Contract Price or the Contract Times. 

21. General Requirements—Sections of Division 1 of the Specifications. 

22. Hazardous Environmental Condition—The presence at the Site of Asbestos, PCBs, Petroleum, 

Hazardous Waste, or Radioactive Material in such quantities or circumstances that may 

present a substantial danger to persons or property exposed thereto. 

23. Hazardous Waste—The term Hazardous Waste shall have the meaning provided in Section 

1004 of the Solid Waste Disposal Act (42 USC Section 6903) as amended from time to time. 



 

EJCDC C-700 Standard General Conditions of the Construction Contract 

Copyright © 2007 National Society of Professional Engineers for EJCDC.  All rights reserved. 

Page 3 of 75 

 

24. Laws and Regulations; Laws or Regulations—Any and all applicable laws, rules, regulations, 

ordinances, codes, and orders of any and all governmental bodies, agencies, authorities, and 

courts having jurisdiction. 

25. Liens—Charges, security interests, or encumbrances upon Project funds, real property, or 

personal property. 

26. Milestone—A principal event specified in the Contract Documents relating to an intermediate 

completion date or time prior to Substantial Completion of all the Work. 

27. Notice of Award—The written notice by or on behalf of Owner to the Successful Bidder stating 

that upon timely compliance by the Successful Bidder with the conditions precedent listed 

therein, Owner, if Owner decides to proceed with the Work, will sign and deliver the 

Agreement to the apparent Successful Bidder.  The Notice of Award shall not be construed as 

an agreement, contract, or any other legal obligation between the Owner and Contractor. 

28. Notice to Proceed—A written notice given by or on behalf of Owner to Contractor fixing the 

date on which the Contract Times will commence to run and on which Contractor shall start 

to perform the Work under the Contract Documents. 

29. Owner—The individual or entity with whom Contractor has entered into the Agreement and 

for whom the Work is to be performed. 

30. PCBs—Polychlorinated biphenyls. 

31. Petroleum—Petroleum, including crude oil or any fraction thereof which is liquid at standard 

conditions of temperature and pressure (60 degrees Fahrenheit and 14.7 pounds per square 

inch absolute), such as oil, petroleum, fuel oil, oil sludge, oil refuse, gasoline, kerosene, and 

oil mixed with other non-Hazardous Waste and crude oils. 

32. Progress Schedule—A schedule, prepared and maintained by Contractor, describing the 

sequence and duration of the activities comprising the Contractor’s plan to accomplish the 

Work within the Contract Times. 

33. Project—The total construction of which the Work to be performed under the Contract 

Documents may be the whole, or a part. 

34. Project Manual—The bound documentary information prepared for bidding and constructing 

the Work. A listing of the contents of the Project Manual, which may be bound in one or more 

volumes, is contained in the table(s) of contents. 

35. Radioactive Material—Source, special nuclear, or byproduct material as defined by the 

Atomic Energy Act of 1954 (42 USC Section 2011 et seq.) as amended from time to time. 

36. Resident Project Representative—The authorized representative of Engineer who may be 

assigned to the Site or any part thereof. 
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37. Samples—Physical examples of materials, equipment, or workmanship that are representative 

of some portion of the Work and which establish the standards by which such portion of the 

Work will be judged. 

38. Schedule of Submittals—A schedule, prepared by Engineer and maintained by Contractor, of 

required submittals and the time requirements to support scheduled performance of related 

construction activities. 

39. Schedule of Values—A schedule, prepared and maintained by Contractor and approved by 

Engineer, allocating portions of the Contract Price to various portions of the Work and used 

as the basis for reviewing Contractor’s Applications for Payment. 

40. Shop Drawings—All drawings, diagrams, illustrations, schedules, and other data or 

information which are specifically prepared or assembled by or for Contractor and submitted 

by Contractor to illustrate some portion of the Work. 

41. Site—Lands or areas indicated in the Contract Documents as being furnished by Owner upon 

which the Work is to be performed, including rights-of-way and easements for access thereto, 

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

42. Specifications—That part of the Contract Documents consisting of written requirements for 

materials, equipment, systems, standards and workmanship as applied to the Work, and certain 

administrative requirements and procedural matters applicable thereto. 

43. Subcontractor—An individual or entity having a direct contract with Contractor or with any 

other Subcontractor for the performance of a part of the Work at the Site. 

44. Substantial Completion—The time at which the Work (or a specified part thereof) has 

progressed to the point where, in the opinion of Engineer, the Work (or a specified part thereof) 

is sufficiently complete, in accordance with the Contract Documents, so that the Work (or a 

specified part thereof) can be utilized for the purposes for which it is intended. The terms 

“substantially complete” and “substantially completed” as applied to all or part of the Work 

refer to Substantial Completion thereof. 

45. Successful Bidder—The Bidder submitting a responsive Bid to whom Owner makes an award. 

46. Supplementary Conditions—That part of the Contract Documents which amends or 

supplements these General Conditions. 

47. Supplier—A manufacturer, fabricator, supplier, distributor, materialman, or vendor having a 

direct contract with Contractor or with any Subcontractor to furnish materials or equipment to 

be incorporated in the Work by Contractor or Subcontractor. 

48. Underground Facilities—All underground pipelines, conduits, ducts, cables, wires, manholes, 

vaults, tanks, tunnels, or other such facilities or attachments, and any encasements containing 

such facilities, including those that convey electricity, gases, steam, liquid petroleum products, 

telephone or other communications, cable television, water, wastewater, storm water, other 

liquids or chemicals, or traffic or other control systems. 
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49. Unit Price Work—Work to be paid for on the basis of unit prices. 

50. Work—The entire construction or the various separately identifiable parts thereof required to 

be provided under the Contract Documents. Work includes and is the result of performing or 

providing all labor, services, and documentation necessary to produce such construction, and 

furnishing, installing, and incorporating all materials and equipment into such construction, all 

as required by the Contract Documents. 

51. WorkConstruction Change Directive—A written statement to Contractor issued on or after the 

Effective Date of the Agreement and signed by Owner and recommended by Engineer 

ordering an addition, deletion, or revision in the Work, or responding to differing or unforeseen 

subsurface or physical conditions under which the Work is to be performed or to emergencies. 

A WorkConstruction Change Directive will not change the Contract Price or the Contract 

Times but is evidence that the parties expect that the change ordered or documented by a 

WorkConstruction Change Directive will be incorporated in a subsequently issued Change 

Order following negotiations by the parties as to its effect, if any, on the Contract Price or 

Contract Times. 

52. Unilateral Directive--A written statement to Contractor issued on or after the Effective Date 

of the Agreement and signed by Engineer ordering material, labor, services, and 

documentation necessary to produce construction, and furnishing, installing, and incorporating 

all materials and equipment into construction as indicated in the directive.  A Unilateral 

Directive is issued where the Engineer determines the work ordered in the directive is already 

required by the Contract Documents. Contractor agrees to promptly perform work indicted in 

the directive.  Unless Contractor files a Claim within the notice period of Paragraph 10.05.B, 

Contractor expressly agrees to perform work included in the Unilateral Directive with no 

change in the Contract Price or Contract Times. 

1.02 Terminology 

A. The words and terms discussed in Paragraph 1.02.B through F are not defined but, when used in 

the Bidding Requirements or Contract Documents, have the indicated meaning. 

B. Intent of Certain Terms or Adjectives: 

1. The Contract Documents include the terms “as allowed,” “as approved,” “as ordered,” “as 

directed” or terms of like effect or import to authorize an exercise of professional judgment by 

Engineer. In addition, the adjectives “reasonable,” “suitable,” “acceptable,” “proper,” 

“satisfactory,” or adjectives of like effect or import are used to describe an action or 

determination of Engineer as to the Work. It is intended that such exercise of professional 

judgment, action, or determination will be solely to evaluate, in general, the Work for 

compliance with the 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 Paragraph 9.09 or any other provision of the Contract Documents. 

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

midnight. 

D. Defective: 

1. The word “defective,” when modifying the word “Work,” refers to Work that is unsatisfactory, 

faulty, or deficient in that it: 

a. does not conform to the Contract Documents; or 

b. does not meet the requirements of any applicable inspection, reference standard, test, or 

approval referred to in the Contract Documents; or  

c. has been damaged prior to Engineer’s recommendation of final payment (unless 

responsibility for the protection thereof has been assumed by Owner at Substantial 

Completion in accordance with Paragraph 14.04 or 14.05). 

E. Furnish, Install, Perform, Provide: 

1. The word “furnish,” when used in connection with services, materials, or equipment, shall 

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

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

2. The word “install,” when used in connection with services, materials, or equipment, shall mean 

to put into use or place in final position said services, materials, or equipment complete and 

ready for intended use. 

3. The words “perform” or “provide,” when used in connection with services, materials, or 

equipment, shall mean to furnish and install said services, materials, or equipment complete 

and ready for intended use. 

4. When “furnish,” “install,” “perform,” or “provide” is not used in connection with services, 

materials, or equipment in a context clearly requiring an obligation of Contractor, “provide” 

is implied. 

F. Unless stated otherwise in the Contract 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 Bonds and Evidence of Insurance 

A. When Contractor delivers the executed counterparts of the Agreement to Owner, Contractor shall 

also deliver to Owner such bonds as Contractor may be required to furnish. 

B. Evidence of Insurance:  Reference Bid Form Attachment 00100.5 Insurance Requirements Form.  
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2.02 Copies of Documents 

A. Owner shall furnish to Contractor up to ten printed or two hard copies of the Drawings and Project 

Manual. Additional copies will be furnished upon request at the cost of reproduction. 

B. At Engineer’s sole discretion, Engineer may reissue the Drawings and Project Manual 

incorporating addenda, changes negotiated before the effective date of the contract, and 

clarifications to issues which arose prior to the effective date of the contract, as the Engineer may 

deem appropriate and convenient. Contractor and Owner agree that reissued documents, if any, 

are provided solely for the convenience of the Contractor, Owner, and Engineer and do not modify 

the requirements of the Contract Documents.  Contractor and Owner further agree that Engineer 

does not represent all changes to the Drawings and Project Manual have been included in the 

reissued documents and Contractor and Owner assume all risk in use of reissued documents. 

1. If reissued documents are provided by Engineer, Contractor agrees to promptly notify Owner 

and Engineer of any discrepancies between the reissued documents and the Contract 

Documents. 

2.03 Commencement of Contract Times; Notice to Proceed 

A. The Contract Times will commence to run on the thirtieth day after the Effective Date of the 

Agreement or, if a Notice to Proceed is given, on the day indicated in the Notice to Proceed. A 

Notice to Proceed may be given at any time within 30 days after the Effective Date of the 

Agreement.  In no event will the Contract Times commence to run later than the sixtieth day after 

the day of Bid opening or the thirtieth day after the Effective Date of the Agreement, whichever 

date is earlier. 

2.04 Starting the Work 

A. Contractor shall start to perform the Work on the date when the Contract Times commence to run 

as set in the Notice to Proceed. No Work shall be done at the Site prior to the date on which the 

Contract Times commence to run. 

2.05 Before Starting Construction 

A. Preliminary Schedules: Within 10 21 days after the Effective Date of the Agreement (unless 

otherwise specified in the General Requirements) Notice to Proceed, Contractor shall submit to 

Engineer for timely review: 

1. a preliminary Progress Schedule indicating the times (numbers of days or dates) for starting 

and completing the various stages of the Work, including any Milestones specified in the 

Contract Documents; 

2. a preliminary Schedule of Submittals; and 

3. a preliminary Schedule of Values for all of the Work which includes quantities and prices of 

items which when added together equal the Contract Price and subdivides the Work into 

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

profit applicable to each item of Work. 

a. In order to assist Owner in its management of cash needs for the Project, prior to the first 

payment hereunder, Contactor shall submit to Owner and Engineer a schedule of 

anticipated payment requests (the “Cash Flow Estimate”), setting forth Contractor’s best 

estimate of the amounts for which it will be requesting payment with each Application for 

Payment to be submitted by it during the next six months.  Thereafter, as part of each 

Application for Payment, Contractor shall submit Owner and Engineer with a revised Cash 

Flow Estimate to update previously submitted information and maintain a six-month 

forecast.  Contractor acknowledges and agrees, however, that although a projected Cash 

Flow Estimate is to serve as a cash management aid to Owner, the amounts shown in any 

schedule shall not be determinative of the actual amounts to be paid to Contractor during 

the six months covered thereby. 

b. In general, provide at least one line item for each section of the project manual, preferably 

separated by material and labor. Round all amounts to the nearest dollar. 

c. Where applicable, include separate line items under each principal activity for operation 

and maintenance manuals, punch list activities, project record documents, demonstration, 

and training in the amount of 5 percent of the contract sum for that activity. 

d. As change orders are executed, add additional line items to the schedule of values for each 

change order. 

B. Site Conditions and Limitations: Contractor and each Subcontractor at any tier shall evaluate and 

satisfy themselves as to the site conditions and limitations under which the Work is to be 

performed, including, without limitation, (1) the location, condition, layout, and nature of the 

project site and surrounding areas; (2) generally prevailing climatic conditions; (3) anticipated 

labor, supply, and costs; (4) availability and cost of materials, tools, and equipment; and (5) other 

similar issues.  Owner and Engineer assume no responsibility or liability for the physical condition 

or safety of the Project site or any improvement located on the Project site.  Except as set forth in 

Article 4, Contractor shall be solely responsible for providing a safe place for the performance of 

the Work.  Owner shall not be required to make adjustments in either Contract Price or Contract 

Times arising from a failure by Contractor or any Subcontractor at any tier to comply with the 

requirements of this Paragraph (2.05.B.).  Failure to comply with the requirements of this 

Paragraph shall constitute a waiver of Contractor’s right to seek an adjustment of Contract Price 

or Contractor Times. 

2.06 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 2.05.A, procedures for handling Shop 

Drawings and other submittals, processing Applications for Payment, and maintaining required 

records. If agreed between Owner and Contractor, the preconstruction conference may be held 

prior to commencement of Contract Times. 
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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 instructions, receive information, 

render decisions relative to the Contract, and otherwise act on behalf of each respective party. 

2.07 Initial Acceptance of Schedules 

A. At least 10 days before submission of the first Application for Payment a conference attended by 

Contractor, Engineer, and others as appropriate will be held to review for acceptability to Engineer 

as provided below the schedules submitted in accordance with Paragraph 2.05.A. Contractor shall 

have an additional 10 days to make corrections and adjustments and to complete and resubmit the 

schedules. No progress payment shall be made to Contractor until acceptable schedules are 

submitted to Engineer. 

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. 

a. The construction schedule shall be in a detailed critical path method (CPM)-style format 

satisfactory to Owner and Engineer, and conforming to the requirements, if any, of the 

Contract Documents. 

b. Failure to provide, update (no less than monthly) and maintain satisfactory CPM-style 

schedule for accomplishing the Work within the time provided above shall be a material 

breach of contract for which Owner may terminate Contract in the manner provided in 

Paragraph 15.02. 

c. Owner’s or Engineer’s silence as to a submitted schedule that exceeds time limits under 

the Contract Documents shall not relieve Contractor of its obligation to meet those time 

limits, nor shall it make Owner or Engineer liable for any Contractor damages incurred as 

a result of increased construction time or not meeting those time limits.  Similarly, Owner’s 

or Engineer’s silence as to a Contractor’s schedule showing performance in advance of 

such time limits shall not create or infer any rights in favor of Contractor for performance 

in advance of such time limits. 

2. Contractor’s Schedule of Submittals will be acceptable to Engineer if it provides a workable 

arrangement for reviewing and processing the required submittals. 

3. Contractor’s Schedule of Values will be acceptable to Engineer as to form and substance if it 

provides a reasonable allocation of the Contract Price to component parts of the Work. 

a. Contractor and each Subcontractor shall prepare a trade payment breakdown for the Work 

for which each is responsible. Contractor shall compile the breakdowns and submit them 

on a uniform standardized form approved by Owner and Engineer.  The form shall be 

divided in detail sufficient to exhibit areas, floors and/or sections of the Work, and/or by 

convenient units, and shall be updated as required by either Owner or Engineer as 

necessary to reflect (1) description of Work (listing material and labor separately), (2) total 
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value, (3) percent of the Work completed to date, (4) value of Work completed to date, (5) 

percent of previous amount billed, (6) previous amount billed, (7) current percent 

completed and (8) value of Work completed to date.  Any trade breakdown that fails to 

include sufficient detail, is unbalanced, or exhibits “front-loading” of the value of the Work 

may be rejected.  If trade breakdown had been initially approved and subsequently used, 

but later found improper for any reason, sufficient funds may be withheld from future 

Applications for Payment to ensure an adequate reserve (exclusive of normal retainage) to 

complete the Work. 

ARTICLE 3 – CONTRACT DOCUMENTS:  INTENT, AMENDING, REUSE 

3.01 Intent 

A. The Contract Documents are complementary; what is required by one is as binding as if required 

by all. 

B. It is the intent of the Contract Documents to include all items necessary for the proper execution 

and completion of the Work by Contractor and describe a functionally complete project (or part 

thereof) to be constructed in accordance with the Contract Documents. Any labor, documentation, 

services, materials, or equipment that reasonably may be inferred from the Contract Documents 

or from prevailing custom or trade usage as being required to produce the indicated result will be 

provided whether or not specifically called for, at no additional cost to Owner. 

C. Clarifications and interpretations of the Contract Documents shall be issued by Engineer as 

provided in Article 9. 

3.02 Reference Standards 

A. Standards, Specifications, Codes, Laws, and Regulations 

1. Reference to standards, specifications, manuals, or codes of any technical society, 

organization, or association, or to Laws or Regulations, whether such reference be specific or 

by implication, shall mean the standard, specification, manual, code, or Laws or Regulations 

in effect at the time of opening of Bids (or on the Effective Date of the Agreement if there 

were no Bids), as of the date Engineer (or its employees and consultants) sealed, signed, and 

dated Drawings and Project Manual, except as may be otherwise specifically stated in the 

Contract Documents.  Reference to Laws and Regulations, whether such reference be specific 

or by implication, shall mean the Laws and Regulations in effect at the time of sealing and 

signing by Engineer. 

a. Whenever a product is specified in accordance with a Federal Specification (FS), an 

American Society for Testing and Materials (ASTM) standard, an American National 

Standards Institute (ANSI) specification, or other association standard, Contractor shall 

present an affidavit from the manufacturer when requested by Engineer or required in the 

Specifications, certifying that the product complies with the particular standard or 

specification.  When requested by Engineer or specified, support test data shall be 

submitted to substantiate compliance. 
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2. No provision of any such standard, specification, manual, or code, or any instruction of a 

Supplier, shall be effective to change the duties or responsibilities of Owner, Contractor, or 

Engineer, or any of their subcontractors, consultants, agents, or employees, from those set forth 

in the Contract Documents. No such provision or instruction shall be effective to assign to 

Owner, Engineer, or any of their officers, directors, members, partners,  employees, agents, 

consultants, or subcontractors, any duty or authority to supervise or direct the performance of 

the Work or any duty or authority to undertake responsibility inconsistent with the provisions 

of the Contract Documents. 

3.03 Reporting and Resolving Discrepancies 

A. Reporting Discrepancies: 

1. Contractor’s Review of Contract Documents Before Starting Work:  Before undertaking each 

part of the Work, Contractor shall carefully study and compare the Contract Documents (and 

reissued documents, if any) and check and verify pertinent figures therein and all applicable 

field measurements. Contractor shall promptly report in writing to Engineer any conflict, error, 

ambiguity, or discrepancy which Contractor discovers, or has actual knowledge of, and shall 

obtain a written interpretation or clarification from Engineer before proceeding with any Work 

affected thereby.  Contractor further agrees to require each subcontractor to likewise study the 

documents and promptly report any deficiencies discovered. 

a. Contractor (and any Subcontractor responsible for the performance of all or any part of 

such Work) shall verify the accuracy of all grades, elevations, dimensions, locations, and 

field measurements.  In all cases of the interconnection of its Work with existing or other 

work, Contractor (and any Subcontractor responsible for the performance of all or any part 

of such Work) shall verify at the site all dimensions relating to such existing or other work.  

Any errors due to Contractor’s failure (or the failure of any Subcontractor responsible for 

the performance of all or any part of such Work) to verify all such grades, elevations, 

locations, dimensions, or field measurements shall be promptly rectified by Contractor 

without additional cost to Owner or extension of the Contract Times. 

2. Contractor’s Review of Contract Documents During Performance of Work:  If, during the 

performance of the Work, Contractor discovers any conflict, error, ambiguity, or discrepancy 

within the Contract Documents (or reissued documents, if any), or between the Contract 

Documents and (a) any applicable Law or Regulation , (b) any standard, specification, manual, 

or code, or (c) 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 6.16.A) until an amendment or supplement to the 

Contract Documents has been issued by one of the methods indicated in Paragraph 3.04. 

a. In the event Contractor, any Subcontractor or any Supplier, or other persons or entities 

performing portions of the Work determines that some portion of the Contract Documents 

require clarification or interpretation by Engineer, Contractor shall submit a Request for 

Information (RFI) in writing to Engineer.  RFIs may only be submitted by Contractor and 

shall only be submitted in the form required by Engineer.  An oral RFI or an RFI presented 

on an unapproved form will not be accepted.  Any project delay caused by Engineer’s 

refusal to accept an oral RFI or a RFI presented on an unapproved form will be attributed 

solely to Contractor.  Each RFI shall be limited to a single issue.  Information that is 
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discernable from the Contract Documents and issues concerning construction means, 

methods, techniques, sequences or procedures; or construction site safety will not be 

addressed by Engineer in responding to an RFI.  The RFI process shall not be used by 

Contractor to seek approval for proposed “or-equal” or substitute materials or equipment. 

b. Contractor shall clearly and concisely set forth the issue for which clarification or 

interpretation is sought and why a response is needed.  In the RFI, Contractor shall set 

forth its understanding or interpretation of the requirement, along with reasons why such 

an understanding or interpretation was reached. 

c. Engineer’s review of or responses to RFIs shall not constitute an approval, direction, or 

procedure related to the construction means, methods, techniques, sequences, or 

procedures of Contractor, or to the construction site safety precautions, procedures, or 

methodology of Contractor. 

d. Responses to Contractor RFIs will not change any requirement of the Contract Documents.  

In the event Contractor believes that a response to a RFI will cause a change to the 

requirements of the Contract Documents, Contractor shall give written notice to Owner 

and Engineer before proceeding with the Work, stating that Contractor considers the 

response to be a change to the Contract Documents. 

e. If Contractor wishes to make Claim for an adjustment of the Contract Price or an extension 

of the Contract Times, or both, written notice as provided in paragraph 10.05 shall be given 

before proceeding to execute the Work.  Failure to give such written notice shall constitute 

a waiver of Contractor’s right to seek an adjustment of the Contract Price or an extension 

of the Contract Times. 

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 by virtue of Contractor’s review of the Contract Documents as required above. 

B. Resolving Discrepancies: 

1. Except as may be otherwise specifically stated in the Contract Documents, the provisions of 

the Contract Documents shall take precedence in resolving any conflict, error, ambiguity, or 

discrepancy between the provisions of the Contract Documents and: 

a. the provisions of any standard, specification, manual, or code, or the instruction of any 

Supplier (whether or not specifically incorporated by reference in the Contract 

Documents); or 

b. the provisions of any Laws or Regulations applicable to the performance of the Work 

(unless such an interpretation of the provisions of the Contract Documents would result in 

violation of such Law or Regulation). 
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3.04 Amending and Supplementing Contract Documents 

A. The Contract Documents may be amended to provide for additions, deletions, and revisions in the 

Work or to modify the terms and conditions thereof by either a Change Order or a Work 

Construction Change Directive. 

B. The requirements of the Contract Documents may be supplemented, and minor variations and 

deviations in the Work may be authorized, by one or more of the following ways: 

1. A Field Order;  

2. Engineer’s approval of a Shop Drawing or Sample (subject to the provisions of Paragraph 

6.17.D.3); or  

3. Engineer’s written interpretation or clarification.; or 

4. Unilateral Directive. 

C. Any variations and deviations in the Work arising from any of the methods set forth in Paragraph 

3.04.B will not authorize any change to the Contract Price or Contract Times.  The sole method to 

change the Contract Price or Contract Times is pursuant to Paragraph 3.04.A. 

3.05 Reuse of Documents 

A. Contractor and any Subcontractor or Supplier 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 editions; or  

2. 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. 

B. The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the Contract. 

Nothing herein shall preclude Contractor from retaining copies of the Contract Documents for 

record purposes. 

C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify, defend, and 

hold harmless Owner, Engineer and their Related Entities from and against any and all liabilities, 

claims, causes of actions, suits of any nature, fines, penalties, expenses, costs, losses, and damages 

(including but not limited to all fees and charges of engineers, engineer’s attorneys, and other 

professionals and all court or arbitration or other dispute resolution costs) arising out of, resulting 

from or relating to the unauthorized use, reuse, or modification of the Drawings, Specifications, 

or other documents (or copies of any thereof) prepared by or bearing the seal of Engineer or 

Engineer’s consultants, including electronic media editions, by Contractor, its employees, agent’s 

or any other person or entity for whom Contractor is legally liable. 
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3.06 Electronic Data 

A. Unless otherwise stated in the Supplementary Conditions, the data furnished by Owner or 

Engineer to Contractor, or by Contractor to Owner or Engineer, that may be relied upon are limited 

to the printed copies (also known as hard copies). Files in electronic media format of text, data, 

graphics, or other types are furnished only for the convenience of the receiving party. Any 

conclusion or information obtained or derived from such electronic files will be at the user’s sole 

risk. If there is a discrepancy between the electronic files and the hard copies, the hard copies 

govern.  Engineer and Owner, including their officers and employees, make no warrantee, express 

or implied, as to the accuracy, completeness, or usability of the electronic documents. 

B. Because data stored in electronic media format can deteriorate or be modified inadvertently or 

otherwise without authorization of the data’s creator, the party receiving electronic files agrees 

that it will perform acceptance tests or procedures within 60 days, after which the receiving party 

shall be deemed to have accepted the data thus transferred. Any errors detected within the 60-day 

acceptance period will be corrected by the transferring party. The receiving party shall indemnify 

and hold harmless Engineer and Owner, including their officers and employees, from any claims 

or concerns resulting from the use of the electronic documents and shall pay for any internal or 

external (i.e. legal counsel) costs Engineer or Owner, including their officers or employees, might 

incur in order to respond to any questions, concerns, or claims resulting from the use of the 

electronic documents. Contractor shall pay Engineer a fee for compiling and transmitting any 

electronic documents requested. 

C. When transferring documents in electronic media format, the transferring party makes no 

representations as to long term compatibility, usability, or readability of documents resulting from 

the use of software application packages, operating systems, or computer hardware differing from 

those used by the data’s creator. 

3.07 Constructability 

A. Contractor acknowledges and understands that Contract Documents may represent imperfect data 

and may contain errors, omissions, conflicts, inconsistencies, code violations, and improper use of 

materials. 

B. Neither Owner nor Engineer represents constructability of the Contract Documents. Contractor 

expressly waives any and all causes of action against Owner and Engineer arising from 

constructability of the Contract Documents. 

ARTICLE 4 – AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; 

HAZARDOUS ENVIRONMENTAL CONDITIONS; REFERENCE POINTS 

4.01 Availability of Lands 

A. Owner shall furnish the Site. Owner shall notify Contractor of any encumbrances or restrictions 

not of general application but specifically related to use of the Site with which Contractor must 

comply in performing the Work. Owner will obtain in a timely manner and pay for easements for 

permanent structures or permanent changes in existing facilities. If Contractor and Owner are 

unable to agree on entitlement to or on the amount or extent, if any, of any adjustment in the 
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Contract Price or Contract Times, or both, as a result of any delay in Owner’s furnishing the Site 

or a part thereof, Contractor may make a Claim therefor as provided in Paragraph 10.05. 

B. Upon reasonable written request, Owner shall furnish Contractor with a current statement of 

record legal title and legal description of the lands upon which the Work is to be performed and 

Owner’s interest therein as necessary for giving notice of or filing a mechanic’s or construction 

lien against such lands in accordance with applicable Laws and Regulations. 

C. Contractor shall provide for all additional lands and access thereto that may be required for 

temporary construction facilities or storage of materials and equipment. 

4.02 Subsurface and Physical Conditions 

A. Reports and Drawings:  The Supplementary Conditions Contract Documents identify: 

1. those reports known to Owner of explorations and tests of subsurface conditions at or 

contiguous to the Site;  and 

2. those drawings known to Owner of physical conditions relating to existing surface or 

subsurface structures at the Site (except Underground Facilities). 

B. Limited Reliance by Contractor on Technical Data Authorized:  Contractor may rely upon the 

accuracy of the “technical data” contained in such reports and drawings, but such reports and 

drawings are not Contract Documents. Such “technical data” is identified in the Supplementary 

Conditions Contract Documents. Except for such reliance on such “technical data,” Contractor 

may not rely upon or make any claim against Owner or Engineer, or any of their 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; or 

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

indicated in such drawings; or 

3. any Contractor interpretation of or conclusion drawn from any “technical data” or any such 

other data, interpretations, opinions, or information. 

4.03 Differing Subsurface or Physical Conditions Site Conditions Risk 

A. Notice:  If Contractor believes that any subsurface or physical condition that is uncovered or 

revealed either: In order to assume sole risk of site conditions (including subsurface conditions 

below indicated excavation elevations), Contractor covenants and agrees: 

1. is of such a nature as to establish that any “technical data” on which Contractor is entitled to 

rely as provided in Paragraph 4.02 is materially inaccurate; or reports and drawings of 

subsurface and physical conditions are provided to Bidders for convenience and general 

information only and are not considered Contract Documents; 
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2. is of such a nature as to require a change in the Contract Documents; or Owner makes no 

representations as to the actual site conditions and is not responsible if actual conditions vary 

from that described in the provided reports and drawings of subsurface conditions; 

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

encourages Bidders to perform their own subsurface investigations prior to submitting Bids; 

and 

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; Owner defines all excavation as “unclassified”. 

then Contractor shall, promptly after becoming aware thereof and before further disturbing the 

subsurface or physical conditions or performing any Work in connection therewith (except in an 

emergency as required by Paragraph 6.16.A), notify Owner and Engineer in writing about such 

condition. Contractor shall not further disturb such condition or perform any Work in connection 

therewith (except as aforesaid) until receipt of written order to do so. 

B. Engineer’s Review: After receipt of written notice as required by Paragraph 4.03.A, Engineer will 

promptly review the pertinent condition, determine the necessity of Owner’s obtaining additional 

exploration or tests with respect thereto, and advise Owner in writing (with a copy to Contractor) 

of Engineer’s findings and conclusions. 

C. Possible Price and Times Adjustments: 

1. The Contract Price or the Contract Times, or both, will be equitably adjusted to the extent that 

the existence of such differing subsurface or physical condition causes an increase or decrease 

in Contractor’s cost of, or time required for, performance of the Work; subject, however, to 

the following: 

a. such condition must meet any one or more of the categories described in Paragraph 4.03.A; 

and 

b. with respect to Work that is paid for on a unit price basis, any adjustment in Contract Price 

will be subject to the provisions of Paragraphs 9.07 and 11.03. 

2. Contractor shall not be entitled to any adjustment in the Contract Price or Contract Times if: 

a. Contractor knew of the existence of such conditions at the time Contractor made a final 

commitment to Owner with respect to Contract Price and Contract Times by the 

submission of a Bid or becoming bound under a negotiated contract; or 

b. the existence of such condition could reasonably have been discovered or revealed as a 

result of any examination, investigation, exploration, test, or study of the Site and 

contiguous areas required by the Bidding Requirements or Contract Documents to be 

conducted by or for Contractor prior to Contractor’s making such final commitment; or 

c. Contractor failed to give the written notice as required by Paragraph 4.03.A. 
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3. If Owner and Contractor are unable to agree on entitlement to or on the amount or extent, if 

any, of any adjustment in the Contract Price or Contract Times, or both, a Claim may be made 

therefor as provided in Paragraph 10.05. However, neither Owner or Engineer, or any of their 

officers, directors, members, partners, employees, agents, consultants, or subcontractors shall 

be liable to Contractor for any claims, costs, losses, or damages (including but not limited to 

all fees and charges of engineers, architects, attorneys, and other professionals and all court or 

arbitration or other dispute resolution costs) sustained by Contractor on or in connection with 

any other project or anticipated project. 

4.04 Underground Facilities 

A. Shown or Indicated:  The information and data shown or indicated in the Contract Documents 

with respect to existing Underground Facilities at or contiguous to the Site is based on information 

and data furnished to Owner or Engineer by the owners of such Underground Facilities, including 

Owner, or by others. Unless it is otherwise expressly provided in the Supplementary Conditions 

Contract Documents: 

1. Owner and Engineer shall not be responsible for the accuracy or completeness of any such 

information or data provided by others; and 

2. the cost of all of the following will be included in the Contract Price, and Contractor shall have 

full responsibility for: 

a. reviewing and checking all such information and data; 

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

c. coordination of the Work with the owners of such Underground Facilities, including 

Owner, during construction; and  

d. the safety and protection of all such Underground Facilities and repairing any damage 

thereto resulting from the Work. 

B. Not Shown or Indicated: 

1. If an Underground Facility is uncovered or revealed at or contiguous to the Site which was not 

shown or indicated, or not shown or indicated with reasonable accuracy in the Contract 

Documents, Contractor shall, promptly after becoming aware thereof (but in no event more 

than seven days after the date Contractor discovers or should reasonably have discovered 

thereof) and before further disturbing conditions affected thereby or performing any Work in 

connection therewith (except in an emergency as required by Paragraph 6.16.A), identify the 

owner of such Underground Facility and give written notice to that owner and to Owner and 

Engineer. Engineer will promptly review the Underground Facility and determine the extent, 

if any, to which a change is required in the Contract Documents to reflect and document the 

consequences of the existence or location of the Underground Facility. During such time, 

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

2. If Engineer concludes that a change in the Contract Documents is required, a Work 

Construction Change Directive or a Change Order will be issued to reflect and document such 
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consequences. An equitable adjustment shall be made in the Contract Price or Contract Times, 

or both, to the extent that they are attributable to the existence or location of any Underground 

Facility that was not shown or indicated or not shown or indicated with reasonable accuracy 

in the Contract Documents and that Contractor did not know of and could not reasonably have 

been expected to be aware of or to have anticipated. If Owner and Contractor are unable to 

agree on entitlement to or on the amount or extent, if any, of any such adjustment in Contract 

Price or Contract Times, Owner or Contractor may make a Claim therefor as provided in 

Paragraph 10.05. 

C. Underground Utility Damage Prevention Act 

1. Contractor shall be required and agrees to comply with all the provisions of any applicable 

underground utility damage prevention act (however titled) and hereby agrees, to the fullest 

extent permitted by Laws and Regulations, to indemnify, defend and hold harmless Owner, 

Engineer, and any of their Related Entities, from and against all claims, costs, losses, and 

damages (including but not limited to all fees and charges of engineers, engineer’s attorneys, 

and other professionals and all court or arbitration or other dispute resolution costs) arising out 

of or relating to Contractor’s failure, or the failure of anyone for whom Contractor is 

responsible, to so comply with the requirements of said act, regardless of whether or not caused 

in part by any negligence or omission of an individual or entity indemnified hereunder or 

whether liability is imposed upon such indemnified party by Laws and Regulations regardless 

of the negligence of any such individual or entity. 

4.05 Reference Points 

A. Owner shall provide engineering surveys to establish reference points for construction which in 

Engineer’s judgment are necessary to enable Contractor to proceed with the Work. Contractor 

shall be responsible for laying out the Work, shall protect and preserve the established reference 

points and property monuments, and shall make no changes or relocations without the prior written 

approval of Owner. Contractor shall report to Engineer whenever any reference point or property 

monument is lost or destroyed or requires relocation because of necessary changes in grades or 

locations, and shall be responsible for the accurate replacement or relocation of such reference 

points or property monuments by professionally qualified personnel. 

4.06 Hazardous Environmental Condition at Site 

A. Reports and Drawings:  The Supplementary Conditions Contract Documents identify those 

reports and drawings known to Owner relating to Hazardous Environmental Conditions that have 

been identified at the Site. 

B. Limited Reliance by Contractor on Technical Data Authorized:  Contractor may rely upon the 

accuracy of the “technical data” contained in such reports and drawings, but such reports and 

drawings are not Contract Documents. Such “technical data” is identified in the Supplementary 

Conditions Contract Documents. Except for such reliance on such “technical data,” Contractor 

may not rely upon or make any claim against Owner or Engineer, or any of their 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 
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construction to be employed by Contractor and safety precautions and programs incident 

thereto; or 

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

indicated in such drawings; or 

3. any Contractor interpretation of or conclusion drawn from any “technical data” or any such 

other data, interpretations, opinions or information. 

C. Contractor shall not be responsible for any Hazardous Environmental Condition uncovered or 

revealed at the Site which was not shown or indicated in Drawings or Specifications or identified 

in the Contract Documents to be within the scope of the Work. Contractor shall be responsible for 

a Hazardous Environmental Condition created with any materials brought to the Site by 

Contractor, Subcontractors, Suppliers, or anyone else for whom Contractor is responsible. 

D. If Contractor encounters a Hazardous Environmental Condition or if Contractor or anyone for 

whom Contractor is responsible creates a Hazardous Environmental Condition, Contractor shall 

immediately:  (i) secure or otherwise isolate such condition; (ii) stop all Work in connection with 

such condition and in any area affected thereby (except in an emergency as required by Paragraph 

6.16.A); and (iii) notify Owner and Engineer (and promptly thereafter confirm such notice in 

writing). Owner shall promptly consult with Engineer concerning the necessity for Owner to retain 

a qualified expert to evaluate such condition or take corrective action, if any.  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 

4.06.E. 

E. Contractor shall not be required to resume Work in connection with such condition or in any 

affected area until after Owner has obtained any required permits related thereto and delivered 

written notice to Contractor:  (i) specifying that such condition and any affected area is or has been 

rendered safe for the resumption of Work; or (ii) specifying any special conditions under which 

such Work may be resumed safely. If Owner and Contractor cannot agree as to entitlement to or 

on the amount or extent, if any, of any adjustment in Contract Price or Contract Times, or both, as 

a result of such Work stoppage or such special conditions under which Work is agreed to be 

resumed by Contractor, either party may make a Claim therefor as provided in Paragraph 10.05. 

F. If after receipt of such written notice Contractor does not agree to resume such Work based on a 

reasonable belief it is unsafe, or does not agree to resume such Work under such special conditions, 

then Owner may order the portion of the Work that is in the area affected by such condition to be 

deleted from the Work. If Owner and Contractor cannot agree as to entitlement to or on the amount 

or extent, if any, of an adjustment in Contract Price or Contract Times as a result of deleting such 

portion of the Work, then either party may make a Claim therefor as provided in Paragraph 10.05. 

Owner may have such deleted portion of the Work performed by Owner’s own forces or others in 

accordance with Article 7. 

G. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify, defend, 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 or arbitration or other dispute resolution 
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costs) arising out of or relating to a Hazardous Environmental Condition, provided that such 

Hazardous Environmental Condition:  (i) was not shown or indicated in the Drawings or 

Specifications or identified in the Contract Documents to be included within the scope of the 

Work, and (ii) was not created by Contractor or by anyone for whom Contractor is responsible. 

Nothing in this Paragraph 4.06.G shall obligate Owner to indemnify any individual or entity from 

and against the consequences of that individual’s or entity’s own negligence. 

H. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify, defend, 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 a Hazardous Environmental Condition created by Contractor or by 

anyone for whom Contractor is responsible. Nothing in this Paragraph 4.06.H shall obligate 

Contractor to indemnify any individual or entity from and against the consequences of that 

individual’s or entity’s own negligence. 

I. The provisions of Paragraphs 4.02, 4.03, and 4.04 do not apply to a Hazardous Environmental 

Condition uncovered or revealed at the Site. 

ARTICLE 5 – BONDS AND INSURANCE 

For insurance, reference bid form attachment 00100.5 insurance requirements form.  For bonds, reference 

C-610 and C-615 (A).  

ARTICLE 6 – CONTRACTOR’S RESPONSIBILITIES 

6.01 Supervision and Superintendence 

A. Contractor shall supervise, inspect, and direct the Work competently and efficiently, devoting such 

attention thereto and applying such skills and expertise as may be necessary to perform the Work 

in accordance with the Contract Documents. Contractor shall be solely responsible for the means, 

methods, techniques, sequences, and procedures of construction. Contractor shall not be 

responsible for the negligence of Owner or Engineer in the design or specification of a specific 

means, method, technique, sequence, or procedure of construction which is shown or indicated in 

and expressly required by the Contract Documents. 

1. Contractor shall review any specified construction or installation procedure (including those 

recommended by any product manufacturer.)  Contractor shall immediately advise Engineer: 

a. if the specified procedure deviates from acceptable construction practice; 

b. if following the procedure will affect any warranties; or 

c. of any objections which Contractor may have to the procedure. 

B. At all times during the progress of the Work, Contractor shall assign a competent resident 

superintendent who shall not be replaced without written notice to Owner and Engineer except 

under extraordinary circumstances.  
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1. Contractor’s resident superintendent shall provide Owner and Engineer with a written daily 

field report containing, as a minimum, the following information: 

a. the number of personnel on-site, identified by craft or trade, employer and work activity, 

and the number of hours worked during the workday; 

b. the types and numbers of equipment on-site and the time each piece of equipment was 

used or stood idle during the workday; 

c. beginning and end of workday temperature, relative humidity, and weather conditions 

throughout the day; 

d. any materials or equipment received on-site during the workday; and 

e. the identification and quantity of any unit price work, if any, installed during the day. 

2. Said daily field reports shall be submitted to Owner and Engineer not less than weekly. 

C. For purposes of giving or receiving notices, directives, Change Orders, or any other information 

from Owner or Engineer to Contractor, Contractor shall designate a specific individual as Project 

Manager to receive such notices, directives, Change Orders, or other information.  If the person 

so designated by Contractor is not available, Contractor shall in writing addresses to Owner and 

Engineer identify the individual who is acting as his authorized representative. 

D. Contractor acknowledges that its obligation to complete the Work in accordance with the Contract 

Documents shall not be affected or amended as a results of any act by Engineer or any other 

Owner’s consultant, or as a consequence of any field inspections or observations or approval of 

any Application for Payment, or in regard to any other duty performed by Engineer or other 

Owner’s consultant for the benefit of Owner, unless Owner shall expressly approve Contractor’s 

action in writing specifically identifying the action approved.  Furthermore, Contractor shall not 

be relieved of any responsibility to complete the Work in conformity with the Contract Documents 

as a consequence of any knowledge of non-conformity obtained by any Owner’s representative, 

including Engineer, whether or not such representative acts or fails to act on such knowledge.  

Contractor acknowledges and agrees that any representative retained by Owner to act for Owner’s 

benefit, including Engineer, shall have no duty or responsibility to Contractor, except where 

specifically stated herein, and no act or failure to act by such Owner’s representative shall relieve 

Contractor of it’s obligations to perform all requirements under this Contract, except as 

specifically approved in writing otherwise. 

6.02 Labor; Working Hours 

A. Contractor shall provide competent, suitably qualified personnel to survey and lay out the Work 

and perform construction as required by the Contract Documents. Contractor shall at all times 

maintain good discipline and order at the Site.  Contractor shall only employ labor on the Project 

or in connection with the Work capable of working harmoniously with all trades, crafts, and any 

other individuals associated with the Project.  Any person in the employ of Contractor or any 

Subcontractor or Supplier or other person or entity performing any of the Work whom Owner or 

Engineer may reasonably deem incompetent, unfit, troublesome, or otherwise undesirable shall be 

excluded from the Work site and shall not again be employed on it except with the written consent 
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of the Owner.  Contractor acknowledges this provision does not create a duty for the Owner or 

Engineer to evaluate the fitness of those in the employ of the Contractor or any Subcontractor or 

Supplier. 

B. Except as otherwise required for the safety or protection of persons or the Work or property at the 

Site or adjacent thereto, and except as otherwise stated in the Contract Documents, all Work at the 

Site shall be performed during regular working hours. Contractor will not permit the performance 

of Work on a Saturday, Sunday, or any legal holiday without Owner’s written consent (which will 

not be unreasonably withheld) given after prior written notice to Engineer.  

C. If Contractor is given written consent to work more than 40 hours during a work week, on a 

Saturday, Sunday, or any legal holiday, Contractor shall reimburse all costs of Resident Project 

Representative beyond regular working hours. 

D. In accordance with Virginia Code Section 2.2-4312, during the performance of this Contract, 

Contractor agrees as follows: 

1. Contractor shall provide a “drug-free” workplace for its employees. 

2. Contractor shall post in conspicuous places, available to employees and applicants for 

employment, a statement notifying employees that the unlawful manufacture, sale, 

distribution, dispensation, possession, or use of a controlled substance or marijuana is 

prohibited in Contractor’s workplace and specifying the actions that will be taken against 

employees for violations of such prohibition. 

3. Contractor shall state in all solicitations or advertisements for employees placed by or on 

behalf of Contractor that Contractor maintains a drug-free workplace. 

4. Contractor shall include the provisions of the foregoing Paragraphs 6.02.C.1 through 6.02.C.3 

in every subcontract or purchase order over $10,000, so that the provisions will be binding 

upon each Subcontractor or Supplier.  

6.03 Services, Materials, and Equipment 

A. Unless otherwise specified in the Contract Documents, Contractor shall provide and assume full 

responsibility for all services, materials, equipment, labor, transportation, construction equipment 

and machinery, tools, appliances, fuel, power, light, heat, telephone, water, sanitary facilities, 

temporary facilities, and all other facilities and incidentals necessary for the performance, testing, 

start-up, and completion of the Work. 

1. Contractor agrees to assign to Owner at the time of final completion of the Work any and all 

Subcontractor and Supplier warranties relating to materials and labor used in the Work and 

Contractor further agrees to perform the Work in such a manner to preserve any and all 

manufacturer’s warranties.  Contractor shall provide Owner assistance, throughout the 

duration of such warranties, in enforcing the obligations of Subcontractors and Suppliers. 

B. All materials and equipment incorporated into the Work shall be as specified or, if not specified, 

shall be of good quality and new, except as otherwise provided in the Contract Documents. All 

special warranties and guarantees required by the Specifications shall expressly run to the benefit 
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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. All 

material incorporated into the Work shall be free of asbestos and other hazardous materials. 

C. All materials and equipment shall be stored, applied, installed, connected, erected, protected, used, 

cleaned, and conditioned in accordance with instructions of the applicable Supplier, except as 

otherwise may be provided in the Contract Documents. 

6.04 Progress Schedule 

A. Contractor shall adhere to the Progress Schedule established in accordance with Paragraph 2.07 

as it may be adjusted from time to time as provided below. 

1. Contractor shall submit to Engineer for acceptance (to the extent indicated in Paragraph 2.07) 

proposed adjustments in the Progress Schedule that will not result in changing the Contract 

Times. Such adjustments will comply with any provisions of the General Requirements 

applicable thereto. 

2. Proposed adjustments in the Progress Schedule that will change the Contract Times shall be 

submitted in accordance with the requirements of Article 12. Adjustments in Contract Times 

may only be made by a Change Order. 

6.05 Substitutes and “Or-Equals” 

A. Whenever an item of material or equipment is specified or described in the Contract Documents 

by using the name of a proprietary item or the name of a particular Supplier, the specification or 

description is intended to establish the type, function, appearance, and quality required. Unless the 

specification or description contains or is followed by words reading that no like, equivalent, or 

“or-equal” item or no substitution is permitted, other items of material or equipment or material 

or equipment of other Suppliers may be submitted to Engineer for review under the circumstances 

described below. 

1. “Or-Equal” Items: If in Engineer’s sole discretion an item of material or equipment proposed 

by Contractor is functionally equal to that named and sufficiently similar so that no change in 

related Work will be required, it may be considered by Engineer as an “or-equal” item, in 

which case review and approval of the proposed item may, in Engineer’s sole discretion, be 

accomplished without compliance with some or all of the requirements for approval of 

proposed substitute items. For the purposes of this Paragraph 6.05.A.1, a proposed item of 

material or equipment will be considered functionally equal to an item so named if: 

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

1) it is at least equal in materials of construction, quality, durability, appearance, strength, 

and design characteristics;  

2) it will reliably perform at least equally well the function and achieve the results 

imposed by the design concept of the completed Project as a functioning whole; and  

3) it has a proven record of performance and availability of responsive service. 
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b. Contractor certifies that, if approved and incorporated into the Work: 

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

2) it will conform substantially to the detailed requirements of the item named in the 

Contract Documents. 

3) Contractor agrees to provide all coordination between trades to provide a fully 

functional system. 

2. Substitute Items: 

a. If in Engineer’s sole discretion an item of material or equipment proposed by Contractor 

does not qualify as an “or-equal” item under Paragraph 6.05.A.1, it will be considered a 

proposed substitute item. 

b. Contractor shall submit sufficient information as provided below to allow Engineer to 

determine if the item of material or equipment proposed is essentially equivalent to that 

named and an acceptable substitute therefor. Requests for review of proposed substitute 

items of material or equipment will not be accepted by Engineer from anyone other than 

be considered only upon written request of Contractor, not of individual trades or 

Suppliers, and only for a specific purpose; no blanket approvals will be granted.  No 

approval of a substitution will be valid unless it is in written form. 

c. The requirements for review by Engineer will be as set forth in Paragraph 6.05.A.2.d, as 

supplemented by the General Requirements, and as Engineer may decide is appropriate 

under the circumstances. 

d. Contractor shall make written application to Engineer for review of a proposed substitute 

item of material or equipment that Contractor seeks to furnish or use. The application: 

1) shall certify that the proposed substitute item will: 

a) perform adequately the functions and achieve the results called for by the general 

design,  

b) be similar in substance to that specified, and 

c) be suited to the same use as that specified, and further that Contractor accepts the 

warranty and correction obligations in connection with the proposed substitution 

as if originally specified in the Contract Documents;  

2) will state: 

a) the extent, if any, to which the use of the proposed substitute item will prejudice 

Contractor’s achievement of Substantial Completion on time, 

b) 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 
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with Owner for other work on the Project) to adapt the design to the proposed 

substitute item, and 

c) whether incorporation or use of the proposed substitute item in connection with the 

Work is subject to payment of any license fee or royalty; 

3) will identify: 

a) all variations of the proposed substitute item from that specified, and  

b) available engineering, sales, maintenance, repair, and replacement services; and 

4) shall contain an itemized estimate of all costs or credits that will result directly or 

indirectly from use of such substitute item, including costs of redesign and claims of 

other contractors affected by any resulting change. 

e. If a proposed substitution affects a correlated function, adjacent construction, or the work 

of other contractors, then the necessary changes and modifications to the affected work are 

considered an essential part of the proposed substitution, to be accomplished by Contractor 

as a part of the Work, if and when approved. 

B. Substitute Construction Methods or Procedures:  If a specific means, method, technique, 

sequence, or procedure of construction is expressly required by the Contract Documents, 

Contractor may furnish or utilize a substitute means, method, technique, sequence, or procedure 

of construction approved by Engineer. Contractor shall submit sufficient information to allow 

Engineer, in Engineer’s sole discretion, to determine that the substitute proposed is equivalent to 

that expressly called for by the Contract Documents. The requirements for review by Engineer 

will be similar to those provided in Paragraph 6.05.A.2. 

C. Engineer’s Evaluation:  Engineer will be allowed a reasonable time within which to evaluate each 

proposal or submittal made pursuant to Paragraphs 6.05.A and 6.05.B. Engineer may require 

Contractor to furnish additional data about the proposed substitute item. Engineer will be the sole 

judge of acceptability. No “or equal” or substitute will be ordered, installed or utilized until 

Engineer’s review is complete, which will be evidenced by a Change Order in the case of a 

substitute and an approved Shop Drawing for an “or equal.” Engineer will advise Contractor in 

writing of any negative determination. 

1. Proposed substitutions may be rejected without explanation and will be considered only under 

one or more of the following conditions: 

a. Required for compliance with interpretation of code requirements or insurance regulations 

then existing. 

b. Unavailability of specified products, through no fault of the Contractor. 

c. Subsequent information discloses inability of specified products to perform properly or to 

fit in designated space. 
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d. Manufacturer/fabricator refuses to certify or guarantee performance of specified product 

as required. 

e. When in the judgment of Owner, or Engineer, that a substitution would be substantially to 

Owner’s best interest, in terms of cost, time, or other considerations. 

D. Special Guarantee:  Owner may require Contractor to furnish at Contractor’s expense a special 

performance guarantee or other surety with respect to any substitute. 

E. Engineer’s Cost Reimbursement:  Engineer will record Engineer’s costs in evaluating a substitute 

proposed or submitted by Contractor pursuant to Paragraphs 6.05.A.2 and 6.05.B. Whether or not 

Engineer approves a substitute 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. 

F. Contractor’s Expense:  Contractor shall provide all data in support of any proposed substitute or 

“or-equal” at Contractor’s expense. 

G. Previously Approved Product:  After a product has been approved, no change in brand or make 

will be permitted unless: 

1. satisfactory written evidence is presented to demonstrate that the Supplier cannot make 

scheduled delivery of approved product and that such delivery failure will adversely affect the 

Project’s critical path; or 

2. the product delivered has been rejected and the substitution of suitable product is required to 

maintain the Project’s critical path; or 

3. other conditions have become apparent which indicate that approval of such other material is, 

in the opinion of Owner or Engineer, or both, in the best interest of Owner. 

H. Suppliers Identified on Bid Form: Where multiple Suppliers are identified on the Bid form, 

Contractor’s Bid form shall indicate which Supplier Contractor’s Bid is based upon. 

1. Contractor shall only provide Submittals from the Suppliers indicated on Contractor’s Bid 

form for each category, or first listed Supplier if none was indicated. 

6.06 Concerning Subcontractors, Suppliers, and Others 

A. Contractor shall not employ any Subcontractor, Supplier, or other individual or entity (including 

those acceptable to Owner as indicated in Paragraph 6.06.B), whether initially or as a replacement, 

against whom Owner may have reasonable objection. Contractor shall not be required to employ 

any Subcontractor, Supplier, or other individual or entity to furnish or perform any of the Work 

against whom Contractor has reasonable objection. 

B. If the Supplementary Conditions Contract Documents require the identity of certain 

Subcontractors, Suppliers, or other individuals or entities to be submitted to Owner in advance for 
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acceptance by Owner by a specified date prior to the Effective Date of the Agreement, and if 

Contractor has submitted a list thereof in accordance with the Supplementary Conditions Contract 

Documents, Owner’s acceptance (either in writing or by failing to make written objection thereto 

by the date indicated for acceptance or objection in the Bidding Documents or the Contract 

Documents) of any such Subcontractor, Supplier, or other individual or entity so identified may 

be revoked on the basis of reasonable objection after due investigation. Contractor shall submit an 

acceptable replacement for the rejected Subcontractor, Supplier, or other individual or entity, and 

the Contract Price will be adjusted by the difference in the cost occasioned by such replacement, 

and an appropriate Change Order will be issued. No acceptance by Owner of any such 

Subcontractor, Supplier, or other individual or entity, whether initially or as a replacement, shall 

constitute a waiver of any right of Owner or Engineer to reject defective Work. 

C. By an appropriate written agreement, the Contractor shall require each Subcontractor, to the extent 

of the Work to be performed by the Subcontractor, to be bound to the Contractor by the terms of 

the Contract Documents, and to assume toward the Contractor all of the obligations and 

responsibilities which the Contractor, by these Documents, assumes toward the Owner. Each such 

agreement shall preserve and protect the rights of the Owner under the Contract Documents with 

respect to the Work to be performed by the Subcontractor, so that the subcontracting thereof will 

not prejudice such rights, and shall allow the Subcontractor, unless specifically provided otherwise 

in the Contractor-Subcontractor agreement, the benefit of all rights, remedies and redress against 

the Contractor that the Contractor, by these Documents, has against the Owner. Where 

appropriate, the Contractor shall require each Subcontractor to enter into similar agreements with 

his Sub-subcontractors at any tier. The Contractor shall make available to each proposed 

Subcontractor, prior to the execution of the Subcontract, copies of the Contract Documents to 

which the Subcontractor will be bound by this Paragraph 6.06.C.  Each Subcontractor shall 

similarly make copies of such documents available to his Sub-subcontractors. The Contractor shall 

include in every Subcontract a provision providing (a) for the assignment of all Subcontracts to 

the Owner and (b) that each Subcontractor agrees to perform its Work for the Owner upon such 

assignment. If the Contract is terminated, the Contractor agrees to assign any or all Subcontracts 

to the Owner, upon the Owner’s written request. In addition, the Subcontract shall provide that the 

Subcontractor shall not be entitled to any additional payment in the event of an assignment. The 

Contractor shall also require its surety to approve such assignments. The Subcontracts shall also 

contain a provision that if a Subcontract is terminated the Subcontractor shall notify the 

appropriate governmental authorities and close out its permit at no additional cost.  Contractor 

shall be fully responsible to Owner and Engineer for all acts and omissions of the Subcontractors, 

Suppliers, and other individuals or entities performing or furnishing any of the Work just as 

Contractor is responsible for Contractor’s own acts and omissions. Nothing in the Contract 

Documents: 

1. shall create for the benefit of any such Subcontractor, Supplier, or other individual or entity 

any contractual relationship between Owner or Engineer and any such Subcontractor, Supplier 

or other individual or entity; nor 

2. shall create any obligation on the part of Owner or Engineer to pay or to see to the payment of 

any moneys due any such Subcontractor, Supplier, or other individual or entity except as may 

otherwise be required by Laws and Regulations. 
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D. Contractor shall be solely responsible for scheduling and coordinating the Work of Subcontractors, 

Suppliers, and other individuals or entities performing or furnishing any of the Work under a direct 

or indirect contract with Contractor. 

E. Contractor shall require all Subcontractors, Suppliers, and such other individuals or entities 

performing or furnishing any of the Work to communicate with Engineer through Contractor. 

F. The divisions and sections of the Specifications and the identifications of any Drawings shall not 

control Contractor in dividing the Work among Subcontractors or Suppliers or delineating the 

Work to be performed by any specific trade. 

G. All Work performed for Contractor by a Subcontractor or Supplier will be pursuant to an 

appropriate agreement between Contractor and the Subcontractor or Supplier which specifically 

binds the Subcontractor or Supplier to the applicable terms and conditions of the Contract 

Documents for the benefit of Owner and Engineer. Whenever any such agreement is with a 

Subcontractor or Supplier who is listed as a loss payee on the property insurance provided in 

Paragraph 5.06, the agreement between the Contractor and the Subcontractor or Supplier will 

contain provisions whereby the Subcontractor or Supplier waives all rights against Owner, 

Contractor, Engineer, and all other individuals or entities identified in the Supplementary 

Conditions Contract Documents to be listed as insureds or loss payees (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 any of the perils 

or causes of loss covered by such policies and any other property insurance applicable to the Work. 

If the insurers on any such policies require separate waiver forms to be signed by any 

Subcontractor or Supplier, Contractor will obtain the same. 

1. Subcontract Payment Provisions: 

a. Contractor shall include in any and all subcontracts a provision requiring each 

Subcontractor to include or otherwise be subject to the same payment and interest 

requirements as exist between Contractor and its Subcontractors with respect to each 

lower-tier subcontractor. 

b. Contractor shall take one of the following courses of action within seven days after receipt 

of amounts paid to Contractor by Owner for work performed by any Subcontractor under 

this Contract: 

1) Pay any and all Subcontractors for the proportionate share of the total payment 

received from Owner attributable to all work performed by such Subcontractor(s) 

under this Contract; or 

2) Notify Owner and the appropriate Subcontractor(s) in writing, of his intention to 

withhold all or part of said Subcontractor(s) payment with the reason for nonpayment. 

c. Contractor shall pay interest to any and all Subcontractors on all amounts owed by 

Contractor that remain unpaid after seven days following receipt by Contractor of payment 

from Owner for work performed by any such Subcontractor under this Contract, except 

for payments withheld as allowed pursuant to Paragraph 6.06.G.b. above. 
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d. Contractor’s obligation to pay interest to a Subcontractor shall not be construed to be an 

obligation of Owner.  No contract modification shall be made for the purpose of providing 

reimbursement for such interest charge and any cost reimbursement claim may not include 

any amount for reimbursement for such interest charge. 

H. Owner and Engineer may, at their sole discretion, furnish to any Subcontractor or Supplier, to the 

extent feasible, information about amounts paid to Contractor on account of Work performed for 

Contractor by a particular Subcontractor or Supplier. 

6.07 Patent Fees and Royalties 

A. Contractor shall pay all license fees and royalties and assume all costs incident to the use in the 

performance of the Work or the incorporation in the Work of any invention, design, process, 

product, or device which is the subject of patent rights or copyrights held by others. If a particular 

invention, design, process, product, or device is specified in the Contract Documents for use in the 

performance of the Work and if, to the actual knowledge of Owner or Engineer, its use is subject 

to patent rights or copyrights calling for the payment of any license fee or royalty to others, the 

existence of such rights shall be disclosed by Owner in the Contract Documents. 

B. To the fullest extent permitted by Laws and Regulations, 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. 

6.08 Permits 

A. Unless otherwise provided in the Supplementary Conditions Contract Documents, Contractor 

shall obtain and pay for all construction permits and licenses. Owner shall assist Contractor, when 

necessary, in obtaining such permits and licenses. Contractor shall pay all governmental charges 

and inspection fees necessary for the prosecution of the Work which are applicable at the time of 

opening of Bids, or, if there are no Bids, on the Effective Date of the Agreement. Owner shall pay 

all charges of utility owners for connections for providing permanent service to the Work. 
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6.09 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. Except where otherwise expressly required by 

applicable Laws and Regulations, neither Owner nor Engineer shall be responsible for monitoring 

Contractor’s compliance with any Laws or Regulations. 

B. If Contractor performs any Work knowing or having reason to know that it is contrary to Laws or 

Regulations, Contractor shall bear all claims, costs, losses, and damages (including but not limited 

to all fees and charges of engineers, architects, attorneys, and other professionals and all court or 

arbitration or other dispute resolution costs) arising out of or relating to such Work. However, it 

shall not be Contractor’s responsibility to make certain that the Specifications and Drawings are 

in accordance with Laws and Regulations, but this shall not relieve Contractor of Contractor’s 

obligations under Paragraph 3.03. 

C. Changes in Laws or Regulations not known at the time of opening of Bids (or, on the Effective 

Date of the Agreement if there were no Bids) sealing and signing drawings and specifications 

having an effect on the cost or time of performance of the Work shall be the subject of an 

adjustment in Contract Price or Contract Times. If Owner and Contractor are unable to agree on 

entitlement to or on the amount or extent, if any, of any such adjustment, a Claim may be made 

therefor as provided in Paragraph 10.05. 

D. During the performance of this Contract, Contractor agrees as follows: 

1. Contractor will not discriminate against any employee or applicant for employment because 

of race, religion, color, sex or national origin, except where religion, sex or national origin is 

a bona fide occupational qualification reasonably necessary to the normal operation of 

Contractor.  Contractor agrees to post in conspicuous places, available to employees and 

applications for employment, notices setting forth the provisions of this nondiscrimination 

clause. 

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

Contractor, will state that such Contractor is an equal opportunity employer.  Notices, 

advertisements, and solicitations places in accordance with federal law, rule or regulation shall 

be deemed sufficient for the purpose of meeting the requirements of this Paragraph 6.09.D.2. 

3. Contractor shall include the provisions of the foregoing Paragraphs 6.09.D.1 and 6.09.D.2 in 

every subcontract or purchase order over $10,000, so that the provisions will be binding upon 

each Subcontractor or Supplier. 

6.10 Taxes 

A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid by 

Contractor in accordance with the Laws and Regulations of the place of the Project which are 

applicable during the performance of the Work. This Project is an approved pollution control 

facility and has been certified to the Virginia Department of Taxation for exemption from sales 

and use taxes according to the Code of Virginia Section 58.1-3660. Contractor shall request the 

applicable sales and use tax exemption certificate from the Virginia Department of Taxation 
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through the Northern Virginia regional office of the Virginia Department of Environmental 

Quality located in XXX, Virginia. 

6.11 Use of Site and Other Areas 

A. Limitation on Use of Site and Other Areas: 

1. Contractor shall confine construction equipment, the storage of materials and equipment, and 

the operations of workers to the Site and other areas permitted by Laws and Regulations, and 

shall not unreasonably encumber the Site and other areas with construction equipment or other 

materials or equipment. Contractor shall assume full responsibility for any damage to any such 

land or area, or to the owner or occupant thereof, or of any adjacent land or areas resulting 

from the performance of the Work. 

2. Should any claim be made by any such owner or occupant because of the performance of the 

Work, Contractor shall promptly settle with such other party by negotiation or otherwise 

resolve the claim by arbitration or other dispute resolution proceeding or at law. 

3. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold 

harmless Owner and Engineer, and the officers, directors, 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 claim or action, legal or equitable, brought by 

any such owner or occupant against Owner, Engineer, or any other party indemnified 

hereunder to the extent caused by or based upon Contractor’s performance of the Work. 

4. Only materials and equipment that are to be used directly in the Work shall be brought to and 

stored on the Project site by Contractor.  After equipment is no longer required for the Work, 

it shall be promptly removed from the Project site.  If Contractor uses any portion of the Work 

prior to the date of Substantial Completion of the entire Work, such items shall be restored to 

their condition existing immediately prior to such use, or as otherwise specified in the Contract 

Documents.  Contractor’s warranty and agreement to correct defective Work shall specifically 

include Contractor’s obligations under this Paragraph 6.11.A.4. 

B. Removal of Debris During Performance of the Work:  During the progress of the Work Contractor 

shall keep the Site and other areas free from accumulations of waste materials, rubbish, and other 

debris. Removal and disposal of such waste materials, rubbish, and other debris shall conform to 

applicable Laws and Regulations. 

C. Cleaning:  Prior to Substantial Completion of the Work Contractor shall clean the Site and the 

Work and make it ready for utilization by Owner. At the completion of the Work Contractor shall 

remove from the Site all tools, appliances, construction equipment and machinery, and surplus 

materials and shall restore to original condition all property not designated for alteration by the 

Contract Documents. If Contractor fails to clean up as provided in the Contract Documents, Owner 

may do so and the cost thereof shall be charged to the Contractor and deducted from the next 

Application for Payment. 
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D. Loading Structures:  Contractor shall not load nor permit any part of any structure to be loaded in 

any manner that will endanger the structure, nor shall Contractor subject any part of the Work or 

adjacent property to stresses or pressures that will endanger it. 

6.12 Record Documents 

A. Contractor shall maintain in a safe place at the Site one record copy of all Drawings, 

Specifications, Addenda, Change Orders, Work Construction Change Directives, Field Orders, 

and written interpretations and clarifications in good order and annotated to show changes made 

during construction. These record documents together with all approved Samples and a 

counterpart of all approved Shop Drawings will be available to Engineer for reference. Upon 

completion of the Work, these record documents, Samples, and Shop Drawings will be delivered 

to Engineer for Owner. 

6.13 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.  Contractor shall take 

all necessary precautions for the safety of, and shall provide the necessary protection to prevent 

damage, injury or loss to: 

1. all persons on the Site or who may be affected by the Work; 

2. all the Work and materials and equipment to be incorporated therein, whether in storage on or 

off the Site; and 

3. other property at the Site or adjacent thereto, including trees, shrubs, lawns, walks, pavements, 

roadways, structures, utilities, and Underground Facilities not designated for removal, 

relocation, or replacement in the course of construction. 

B. Contractor shall comply with all applicable Laws and Regulations relating to the safety of persons 

or property, or to the protection of persons or property from damage, injury, or loss; and shall erect 

and maintain all necessary safeguards for such safety and protection. Contractor shall notify 

owners of adjacent property and of Underground Facilities and other utility owners when 

prosecution of the Work may affect them, and shall cooperate with them in the protection, removal, 

relocation, and replacement of their property. 

C. Contractor shall comply with the applicable requirements of Owner’s safety programs, if any.  The 

Supplementary Conditions identify any Owner’s safety programs that are applicable to the Work. 

D. 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. 

E. All damage, injury, or loss to any property referred to in Paragraph 6.13.A.2 or 6.13.A.3 caused, 

directly or indirectly, in whole or in part, by Contractor, any Subcontractor, Supplier, or any other 

individual or entity directly or indirectly employed by any of them to perform any of the Work, or 
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anyone for whose acts any of them may be liable, shall be remedied by Contractor (except damage 

or loss attributable to the fault of Drawings or Specifications or to the acts or omissions of Owner 

or Engineer or 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). 

F. Contractor’s duties and responsibilities for safety and for protection of the Work shall continue 

until such time as all the Work is completed and Engineer has issued a notice to Owner and 

Contractor in accordance with Paragraph 14.07.B that the Work is acceptable (except as otherwise 

expressly provided in connection with Substantial Completion). 

6.14 Safety Representative 

A. Contractor shall designate a qualified and experienced safety representative at the Site whose 

duties and responsibilities shall be the prevention of accidents and the maintaining and supervising 

of safety precautions and programs. 

6.15 Hazard Communication Programs 

A. Contractor shall be responsible for coordinating any exchange of material safety data sheets or 

other hazard communication information required to be made available to or exchanged between 

or among employers at the Site in accordance with Laws or Regulations. 

6.16 Emergencies 

A. In emergencies affecting the safety or protection of persons or the Work or property at the Site or 

adjacent thereto, Contractor is obligated to act to prevent threatened damage, injury, or loss. 

Contractor shall give Engineer prompt written notice immediately, and in no instance more than 

48 hours after the emergency, if Contractor believes that any significant changes in the Work or 

variations from the Contract Documents have been caused thereby or are required as a result 

thereof. If Engineer determines that a change in the Contract Documents is required because of 

the action taken by Contractor in response to such an emergency, a Work Construction Change 

Directive or Change Order will be issued. 

6.17 Shop Drawings and Samples 

A. Contractor shall submit Shop Drawings and Samples to Engineer for review and approval in 

accordance with the accepted Schedule of Submittals (as required by Paragraph 2.07) and 

Specification Section 013300 – Submittal Procedures.  In the event of any conflict between Section 

013300 and this Paragraph 6.17, the more stringent requirements shall control. Each submittal will 

be identified as Engineer may require. Contractor represents and warrants that all Shop Drawings 

shall be prepared by persons and entities possessing expertise and experience in the trade for which 

the Shop Drawing is prepared and, if required by the Contract Documents or applicable Laws or 

Regulations, by a licensed architect or engineer, as appropriate. 

1. Shop Drawings: 

a. Submit number of copies specified in the General Requirements. 
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b. Data shown on the Shop Drawings will be complete with respect to quantities, dimensions, 

specified performance and design criteria, materials, and similar data to show Engineer the 

services, materials, and equipment Contractor proposes to provide and to enable Engineer 

to review the information for the limited purposes required by Paragraph 6.17.D. 

2. Samples: 

a. Submit number of Samples specified in the Specifications. 

b. Clearly identify each Sample as to material, Supplier, pertinent data such as catalog 

numbers, the use for which intended and other data as Engineer may require to enable 

Engineer to review the submittal for the limited purposes required by Paragraph 6.17.D. 

B. Where a Shop Drawing or Sample is required by the Contract Documents or the Schedule of 

Submittals, any related Work performed prior to Engineer’s review and approval of the pertinent 

submittal will be at the sole expense and responsibility of Contractor. 

C. Submittal Procedures: 

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

a. reviewed and coordinated each Shop Drawing or Sample with other Shop Drawings and 

Samples and with the requirements of the Work and the Contract Documents; 

b. determined and verified all field measurements, quantities, dimensions, specified 

performance and design criteria, installation requirements, materials, catalog numbers, and 

similar information with respect thereto; 

c. determined and verified the suitability of all materials offered with respect to the indicated 

application, fabrication, shipping, handling, storage, assembly, and installation pertaining 

to the performance of the Work; and 

d. determined and verified all information relative to Contractor’s responsibilities for means, 

methods, techniques, sequences, and procedures of construction, and safety precautions 

and programs incident thereto. 

2. Each submittal shall bear a stamp or specific written certification that Contractor has satisfied 

Contractor’s obligations under the Contract Documents with respect to Contractor’s review 

and approval of that submittal. 

3. With each submittal, Contractor shall give Engineer specific written notice of any variations 

that the Shop Drawing or Sample may have from the requirements of the Contract Documents. 

This notice shall be both a written communication separate from the Shop Drawings or Sample 

submittal; and, in addition, by a specific notation made on each Shop Drawing or Sample 

submitted to Engineer for review and approval of each such variation. 

D. Engineer’s Review: 

1. Engineer will provide timely review of Shop Drawings and Samples in accordance with the 

Schedule of Submittals acceptable to Engineer. Engineer’s review and approval (or other 
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appropriate action) will be only to determine if the items covered by the submittals will, after 

installation or incorporation in the Work, conform to the information given in the Contract 

Documents and be compatible with the design concept of the completed Project as a 

functioning whole as indicated by the Contract Documents. 

2. Engineer’s review and approval (or other appropriate action) will not extend to means, 

methods, techniques, sequences, or procedures of construction (except where a particular 

means, method, technique, sequence, or procedure of construction is specifically and expressly 

called for by the Contract Documents) or to safety precautions or programs incident thereto. 

Engineer’s review is not conducted for the purpose of determining the accuracy and 

completeness of other details such as dimensions and quantities, or for substantiating 

instructions for installation or performance of equipment or systems, all of which remain the 

responsibility of Contractor as required by the Contract Documents. The review and approval 

of a separate item as such will not indicate approval of the assembly in which the item 

functions. 

3. Engineer’s review and approval shall not relieve Contractor from responsibility for any 

variation from the requirements of the Contract Documents unless Contractor has complied 

with the requirements of Paragraph 6.17.C.3 and Engineer has given written approval of each 

such variation by specific written notation thereof incorporated in or accompanying the Shop 

Drawing or Sample. Engineer’s review and approval shall not relieve Contractor from 

responsibility for complying with the requirements of Paragraph 6.17.C.1. 

4. Contractor acknowledges that the processing of Shop Drawings and other submittals often 

requires extensive and time-consuming reviews by many individuals and that the time required 

for such reviews are directly related to the clarity, completeness, and accuracy of such 

submittals.  Contractor covenants and agrees that Contractor’s responsibilities include, but are 

not limited to, reviewing and coordinating each submittal before submitting same to Engineer 

for approval.  As a part of its Basic Services to Owner, Engineer will review up to two 

submissions of all Contractor submittals required by the Contract Documents.  However, if 

Engineer is required to: 

a. review a third or subsequent submission of any submittal, or 

b. review more than the number of copies of each submittal specified in the Contract 

Documents, or 

c. review submittals in addition to those required by the Contract Documents, or 

d. review submittals for proposed substitutions for previously approved items. 

Contractor shall be liable to Owner for any and all costs and expenses (including, but not 

limited to, Engineer’s fees and expenses) incurred by Owner as a result thereof. Contractor 

covenants and agrees that Owner may retain, deduct, and/or offset moneys due to Owner 

pursuant to this Paragraph 6.17.D.4 from moneys due to Contractor under the Agreement. 

Contractor further covenants and agrees that Owner retains the right to make such deduction 

or offset at any time prior to and including final payment and that the imposition and the 

deduction and/or offset of such moneys shall not be subject to any notice or claim provisions 

of the Contract Documents. 
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E. Resubmittal Procedures: 

1. Contractor shall make corrections required by Engineer and shall return the required number 

of corrected copies of Shop Drawings and submit, as required, new Samples for review and 

approval. Contractor shall direct specific attention in writing to revisions other than the 

corrections called for by Engineer on previous submittals. 

F. Professional Certification 

1. When professional certification of performance criteria of materials, systems, or equipment is 

required by the Contract Documents, Contractor shall provide the person or party providing 

the certification with full information on the relevant performance requirements and on the 

materials, systems, or equipment that are expected to operate at the Project site. The 

certification shall be based on performance under the operating conditions generally prevailing 

or expected at the Project site.  Engineer shall be entitled to rely upon the accuracy and 

completeness of such certificates. 

6.18 Continuing the Work 

A. Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes or 

disagreements with Owner. No Work shall be delayed or postponed pending resolution of any 

disputes or disagreements, except as permitted by Paragraph 15.04 or as Owner and Contractor 

may otherwise agree in writing. 

6.19 Contractor’s General Warranty and Guarantee 

A. Contractor expressly warrants and guarantees to Owner and Engineer that all Work will be in strict 

accordance with the Contract Documents and will not be defective. Engineer and its officers, 

directors, members, partners, employees, agents, consultants, and subcontractors shall be entitled 

to rely on representation of Contractor’s warranty and guarantee. Contractor agrees and 

understands that Engineer is a third party beneficiary of Contractor’s warranty and guarantee. 

B. Contractor’s express warranty and guarantee hereunder excludes defects or damage caused by: 

1. abuse, modification, or improper 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. 

C. Contractor’s obligation to perform and complete the Work in accordance with the Contract 

Documents shall be absolute. None of the following will constitute an acceptance of Work that is 

not in accordance with the Contract Documents or a release of Contractor’s obligation to perform 

the Work in accordance with the Contract Documents: 

1. observations by Engineer; 

2. recommendation by Engineer or payment by Owner of any progress or final payment; 
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3. the issuance of a certificate of Substantial Completion by Engineer or any payment related 

thereto by Owner;  

4. use or occupancy of the Work or any part thereof by Owner; 

5. any review and approval of a Shop Drawing or Sample submittal or the issuance of a notice 

of acceptability by Engineer; 

6. any inspection, test, or approval by others; or 

7. any correction of defective Work by Owner. 

6.20 Indemnification 

A. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify, defend, and 

hold harmless Owner and Engineer, their Related Entities, and the officers, directors, members, 

partners, employees, agents, consultants and subcontractors of each and any of them from and 

against all liabilities, claims, causes of actions, suits of any nature, fines, penalties, expenses, 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, resulting from, or relating to the Contractor’s or its employees’, agents’ or 

Subcontractors’ (or anyone directly or indirectly employed by any of them for anyone for whose 

acts any of them may be liable) actions, activities or omissions, negligent or otherwise, on or near 

Owner’s property or easement, or arising in any way out of, resulting from, or relating to any of 

the Work to be performed under this Contract, including, without limitation performance of the 

Work, provided that any such claim, cost, loss, or damage is attributable to bodily injury, sickness, 

disease, or death, or to injury to or destruction of tangible property (other than the Work itself), 

including the loss of use resulting therefrom but only to the extent caused by any negligent act or 

omission of Contractor, any Subcontractor, any Supplier, or any individual or entity directly or 

indirectly employed by any of them to perform any of the Work or anyone for whose acts any of 

them may be liable regardless of whether or not such liability, claim, fine, penalty, damage, loss, 

cost, or expense is caused in part by a party indemnified hereunder. Such obligation shall not be 

construed to negate, abridge, or reduce other rights or obligations of indemnity which would 

otherwise exist as to a party or person described in the Paragraph 6.20.A. 

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 

6.20.A shall not be limited in any way by any limitation on the amount or type of damages, 

compensation, or benefits payable by or for Contractor or any such Subcontractor, Supplier, or 

other individual or entity under workers’ compensation acts, disability benefit acts, or other 

employee benefit acts, and Contractor expressly waives any right to any such limitation.  

Contractor shall include in any and all subcontracts a provision requiring each Subcontractor to 

likewise waive any limitation on amount or type of damages, compensation or benefits payable 

for or to the Subcontractor under workers’ compensation acts, disability benefit acts or other 

employee benefit acts. 
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C. The indemnification obligations of Contractor under Paragraph 6.20.A shall not extend to the 

liability of Engineer and Engineer’s officers, directors, members, partners, employees, agents, 

consultants and subcontractors arising out of: 

1. the preparation or approval of, or the failure to prepare or approve maps, Drawings, opinions, 

reports, surveys, Change Orders, designs, or Specifications; or 

2. giving directions or instructions, or failing to give them, if that is the primary cause of the 

injury or damage. 

D. Contractors’ indemnity obligations under this Paragraph 6.20 shall also specifically include, 

without limitation, all fines, penalties, damages, liability, costs, expenses (including, but not 

limited to, reasonable fees and charges of engineers, architects, attorneys, and other professionals, 

and all court or mediation or other dispute resolution costs), and punitive damages (if any) arising 

out of, or in connection with, any (i) violation of or a failure to comply with any law, statue, 

ordinance, rule, regulation, code, or requirement of a public authority that bears upon the 

performance of the Work by Contractor, a Subcontractor, or any person or entity for whom either 

is responsible, specifically including, but not limited to, any violations of the federal Occupational 

Safety and Health Act (as applied in the state in which the Project is located or any of the Work is 

performed) or the safety requirements under Article 6 of these General Conditions; (ii) means, 

methods, procedures, techniques, or sequences of execution of performance of the Work; and (iii) 

failure to secure and pay for permits, fees, approvals, licenses, and inspections as required under 

the Contract Documents, or any violation of any permit or other approval of a public authority 

applicable to the Work, by Contractor, Subcontractor, or any entity for whom either is responsible. 

E. Contractor shall indemnify and hold harmless all of the Indemnitees from and against any and all 

costs and expenses (including, but not limited to, reasonable fees and charges of attorneys) 

incurred by any of the Indemnitees in enforcing any Contractor’s defense, indemnity, and hold-

harmless obligations under this Contract. 

6.21 Delegation of Professional Design Services 

A. Contractor will not be required to provide professional design services unless such services are 

specifically required by the Contract Documents for a portion of the Work or unless such services 

are required to carry out Contractor’s responsibilities for construction means, methods, techniques, 

sequences and procedures. Contractor shall not be required to provide professional services in 

violation of applicable law. 

B. If professional design services or certifications by a design professional related to systems, 

materials or equipment are specifically required of Contractor by the Contract Documents, Owner 

and Engineer will specify all performance and design criteria of which the Owner and Engineer 

have knowledge that such services must satisfy. Contractor shall cause such services or 

certifications to be provided by a properly licensed professional, whose signature and seal shall 

appear on all drawings, calculations, specifications, certifications, Shop Drawings and other 

submittals prepared by such professional, whom shall comply with reasonable requirements of the 

Owner regarding qualifications and insurance. Shop Drawings and other submittals related to the 

Work designed or certified by such professional, if prepared by others, shall bear such 

professional’s written approval when submitted to Engineer. 
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C. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy and completeness of the 

services, certifications or approvals performed by such design professionals, provided Owner and 

Engineer have specified to Contractor all performance and design criteria of which the Owner and 

Engineer have knowledge that such services must satisfy. 

D. Pursuant to this Paragraph 6.21, Engineer’s review and approval of design calculations and design 

drawings will be only for the limited purpose of checking for conformance with performance and 

design criteria given and the design concept expressed in the Contract Documents. Engineer’s 

review and approval of Shop Drawings and other submittals (except design calculations and design 

drawings) will be only for the purpose stated in Paragraph 6.17.D.1. 

E. Contractor shall not be responsible for the adequacy of the performance or design criteria required 

by the Contract Documents. 

ARTICLE 7 – OTHER WORK AT THE SITE 

7.01 Related Work at Site 

A. Owner may perform other work related to the Project at the Site with Owner’s employees, or 

through other direct contracts therefor, or have other work performed by utility owners. If such 

other work is not noted in the Contract Documents, then: 

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

2. if Owner and Contractor are unable to agree on entitlement to or on the amount or extent, if 

any, of any adjustment in the Contract Price or Contract Times that should be allowed as a 

result of such other work, a Claim may be made therefor as provided in Paragraph 10.05. 

B. Contractor shall afford each other contractor who is a party to such a direct contract, each utility 

owner, and Owner, if Owner is performing other work with Owner’s employees, proper and safe 

access to the Site, provide a reasonable opportunity for the introduction and storage of materials 

and equipment and the execution of such other work, and properly coordinate the Work with theirs. 

Contractor shall do all cutting, fitting, and patching of the Work that may be required to properly 

connect or otherwise make its several parts come together and 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. The duties and 

responsibilities of Contractor under this Paragraph are for the benefit of such utility owners and 

other contractors to the extent that there are comparable provisions for the benefit of Contractor in 

said direct contracts between Owner and such utility owners and other contractors. 

C. If the proper execution or results of any part of Contractor’s Work depends upon work performed 

by others under this Article 7, Contractor shall inspect such other work and promptly report to 

Engineer in writing any delays, defects, or deficiencies in such other work that render it 

unavailable or unsuitable for the proper execution and results of Contractor’s Work. Contractor’s 

failure to so report will constitute an acceptance of such other work as fit and proper for integration 

with Contractor’s Work except for latent defects and deficiencies in such other work. 
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7.02 Coordination 

A. If Owner intends to contract with others for the performance of other work on the Project at the 

Site, the following will be set forth in Supplementary Conditions Contract Documents: 

1. the individual or entity who will have authority and responsibility for coordination of the 

activities among the various contractors will be identified; 

2. the specific matters to be covered by such authority and responsibility will be itemized; and 

3. the extent of such authority and responsibilities will be provided. 

B. Unless otherwise provided in the Supplementary Conditions Contract Documents, Owner shall 

have sole authority and responsibility for such coordination. 

7.03 Legal Relationships 

A. Paragraphs 7.01.A and 7.02 are not applicable for utilities not under the control of Owner. 

B. Each other direct contract of Owner under Paragraph 7.01.A shall provide that the other contractor 

is liable to Owner and Contractor for the reasonable direct delay and disruption costs incurred by 

Contractor as a result of the other contractor’s wrongful actions or inactions. 

C. Contractor shall be liable to Owner and any other contractor under direct contract to Owner for 

the reasonable direct delay and disruption costs incurred by such other contractor as a result of 

Contractor’s wrongful action or inactions. 

7.04 Claims Between Contractors 

A. Should Contractor cause damage to the work or property of any other contractor at the Site, or 

should any claim arising out of Contractor’s performance of the Work at the Site be made by any 

other contractor against Contractor, Owner, Engineer, or the construction coordinator, Contractor 

shall promptly attempt to settle with such other contractor by agreement, or to otherwise resolve 

the dispute by arbitration or at law. 

B. Contractor shall, to the fullest extent permitted by Laws and Regulations, indemnify, defend, and 

hold harmless Owner, Engineer, the construction coordinator and the officers, directors, partners, 

employees, agents and other consultants and employees, agents and other consultants and 

subcontractors of each and any of them from and against all liabilities, claims, causes of action, 

suits of any nature, fines, penalties, expenses, costs, losses, and damages (including, but not limited 

to, fees and charges of engineers, architects, attorneys, and other professionals and court arbitration 

costs) arising directly, indirectly, or consequentially out of any action, legal or equitable, brought 

by any other contractor against Owner, Engineer, Engineer’s Consultants, or the construction 

coordinator to the extent said claim is based on or arises out of Contractor’s performance of the 

Work.  Should another contractor cause damage to the Work or property of Contractor or should 

the performance of work by any other contractor ath the Site give rise to any other Claim, 

Contractor shall not institute any action, legal or equitable, against Owner, Engineer, or the 

construction coordinator or permit any action against any of them to be maintained and continued 

in its name or for its benefit in any court or before any arbiter which seeks to impose liability on 



 

EJCDC C-700 Standard General Conditions of the Construction Contract 

Copyright © 2007 National Society of Professional Engineers for EJCDC.  All rights reserved. 

Page 41 of 75 

 

or to recover damages from Owner, Engineer, or the construction coordinator on account of any 

such damage or Claim. 

C. If Contractor is delayed at any time in performing or furnishing Work by any act or neglect of 

another contractor, and Owner and Contractor are unable to agree as to the extent of any 

adjustment in Contract Times attributable thereto, Contractor may make a Claim for an extension 

of Contract Times in accordance with Paragraph 10.05.  Unless otherwise required by Laws and 

Regulations, an extension of the Contract Times shall be Contractor’s exclusive remedy with 

respect to Owner, Engineer, and construction coordinator for any delay, disruption, interference, 

or hindrance caused by any other contractor.  This paragraph does not prevent, to the extent 

permitted by Laws and Regulations, recovery from Owner, Engineer, or construction coordinator 

for activities that are their respective responsibilities. 

ARTICLE 8 – OWNER’S RESPONSIBILITIES 

8.01 Communications to Contractor 

A. Except as otherwise provided in these General Conditions, Owner shall issue all communications 

to Contractor through Engineer. 

8.02 Replacement of Engineer 

A. In case of termination of the employment of Engineer, Owner shall appoint an engineer to whom 

Contractor makes no reasonable objection, whose status under the Contract Documents shall be 

that of the former Engineer. 

8.03 Furnish Data 

A. Owner shall promptly furnish the data required of Owner under the Contract Documents. 

8.04 Pay When Due 

A. Owner shall make payments to Contractor when they are due as provided in Paragraphs 14.02.C 

and 14.07.C. 

8.05 Lands and Easements; Reports and Tests 

A. Owner’s duties with respect to providing lands and easements and providing engineering surveys 

to establish reference points are set forth in Paragraphs 4.01 and 4.05. Paragraph 4.02 refers to 

Owner’s identifying and making available to Contractor copies of reports of explorations and tests 

of subsurface conditions and drawings of physical conditions relating to existing surface or 

subsurface structures at the Site. 

8.06 Insurance 

A. Reference Bid Form Attachment 00100.5 Insurance Requirements Form.  

8.07 Change Orders 

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

A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set forth in 

Paragraph 13.03.B. 

8.09 Limitations on Owner’s Responsibilities 

A. The Owner shall not supervise, direct, or have control or authority over, nor be responsible for, 

Contractor’s means, methods, techniques, sequences, or procedures of construction, or the safety 

precautions and programs incident thereto, or for any failure of Contractor to comply with Laws 

and Regulations applicable to the performance of the Work. Owner will not be responsible for 

Contractor’s failure to perform the Work in accordance with the Contract Documents. 

8.10 Undisclosed Hazardous Environmental Condition 

A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental Condition is set 

forth in Paragraph 4.06. 

8.11 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 Documents. 

8.12 Compliance with Safety Program 

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 

pursuant to Paragraph 6.13.D. 

ARTICLE 9 – ENGINEER’S STATUS DURING CONSTRUCTION 

9.01 Owner’s Representative 

A. Engineer will be Owner’s representative during the construction period. The duties and 

responsibilities and the limitations of authority of Engineer as Owner’s representative during 

construction are set forth in the Contract Documents. Engineer’s services are being performed 

solely for Owner’s benefit, and no other party or entity shall have any claim against Engineer 

because of the performance or non-performance of such services. 

9.02 Visits to Site 

A. Engineer will make visits to the Site at intervals appropriate to the various stages of construction 

as Engineer deems necessary, or as otherwise agreed between Owner and Engineer, 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 observations 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. 
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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. These visits, however, 

shall not relieve the Contractor of its responsibility to perform all Work in accordance with the 

Contract Documents. 

B. Engineer’s visits and observations are subject to all the limitations on Engineer’s authority and 

responsibility set forth in Paragraph 9.09. Particularly, but without limitation, during or as a result 

of Engineer’s visits or observations of Contractor’s Work, Engineer will not supervise, direct, 

control, or have authority over or be responsible for Contractor’s means, methods, techniques, 

sequences, or procedures of construction, or the safety precautions and programs incident thereto, 

or for any failure of Contractor to comply with Laws and Regulations applicable to the 

performance of the Work. 

9.03 Project Representative 

A. If Owner and Engineer agree, Engineer will furnish a Resident Project Representative to assist 

Engineer in providing more extensive observation of the Work. The authority and responsibilities 

of any such Resident Project Representative and assistants will be as provided in the 

Supplementary Conditions Contract Documents, and limitations on the responsibilities thereof 

will be as provided in Paragraph 9.09. If Owner designates another representative or agent to 

represent Owner at the Site who is not Engineer’s consultant, agent or employee, the 

responsibilities and authority and limitations thereon of such other individual or entity will be as 

provided in the Supplementary Conditions Contract Documents. 

B. Engineer will identify a specific individual to serve as liaison between Owner and Contractor and 

between Engineer and Contractor. Engineer will notify Owner and Contractor of the name of an 

acting replacement as Engineer’s representative whenever the person so designated is not 

available. 

9.04 Authorized Variations in Work 

A. Engineer may authorize minor variations in the Work from the requirements of the Contract 

Documents which do not involve an adjustment in the Contract Price or the Contract Times and 

are compatible with the design concept of the completed Project as a functioning whole as 

indicated by the Contract Documents. These may be accomplished by a Field Order and will be 

binding on Owner and also on Contractor, who shall perform the Work involved promptly. 

Contractor’s signature on a Field Order confirms that Contractor is not entitled to any change in 

the Contract Price or the Contract Times. If Owner or Contractor believes that a Field Order 

justifies an adjustment in the Contract Price or Contract Times, or both, and the parties are unable 

to agree on entitlement to or on the amount or extent, if any, of any such adjustment, a Claim may 

be made therefor as provided in Paragraph 10.05. 

9.05 Rejecting Defective Work 

A. Engineer will have authority to reject Work which Engineer believes to be defective, or that 

Engineer believes will not produce a completed Project that conforms to the Contract Documents 

or that will prejudice the integrity of the design concept of the completed Project as a functioning 

whole as indicated by the Contract Documents. Engineer will also have authority to require special 
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inspection or testing of the Work as provided in Paragraph 13.04, whether or not the Work is 

fabricated, installed, or completed. 

9.06 Shop Drawings, Change Orders and Payments 

A. In connection with Engineer’s authority, and limitations thereof, as to Shop Drawings and 

Samples, see Paragraph 6.17. 

B. In connection with Engineer’s authority, and limitations thereof, as to design calculations and 

design drawings submitted in response to a delegation of professional design services, if any, see 

Paragraph 6.21. 

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

D. In connection with Engineer’s authority as to Applications for Payment, see Article 14. 

9.07 Determinations for Unit Price Work 

A. Resident Project Representative will determine the actual quantities and classifications of Unit 

Price Work performed by Contractor. Resident Project Representative will review with Contractor 

the Resident Project Representative’s preliminary determinations on such matters before rendering 

a written decision thereon (by recommendation of an Application for Payment or otherwise). 

Resident Project Representative’s written decision thereon will be final and binding (except as 

modified by Resident Project Representative to reflect changed factual conditions or more 

accurate data) upon Owner and Contractor, subject to the provisions of Paragraph 10.05. 

9.08 Decisions on Requirements of Contract Documents and Acceptability of Work 

A. Engineer will be the initial interpreter of the requirements of the Contract Documents and judge 

of the acceptability of the Work thereunder. All matters in question and other matters between 

Owner and Contractor arising prior to the date final payment is due relating to the acceptability of 

the Work, and the interpretation of the requirements of the Contract Documents pertaining to the 

performance of the Work, will be referred initially to Engineer in writing within 30 days of the 

event giving rise to the question.  

1. In connection with Contractor’s responsibilities with respect to requests for information 

(“RFIs”), see Paragraphs 3.03.A.2.a. and 3.03.A.2.b. 

B. Engineer will, with reasonable promptness, render a written decision on the issue referred. If 

Owner or Contractor believes that any such decision entitles them to an adjustment in the Contract 

Price or Contract Times or both, a Claim may be made under Paragraph 10.05. The date of 

Engineer’s decision shall be the date of the event giving rise to the issues referenced for the 

purposes of Paragraph 10.05.B. 

C. Engineer’s written decision on the issue referred will be final and binding on Owner and 

Contractor, subject to the provisions of Paragraph 10.05. 
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D. When functioning as interpreter and judge under this Paragraph 9.08, Engineer will not show 

partiality to Owner or Contractor and will not be liable in connection with any interpretation or 

decision rendered in good faith in such capacity. 

9.09 Limitations on Engineer’s Authority and Responsibilities 

A. Neither Engineer’s authority or responsibility under this Article 9 or under any other provision of 

the Contract Documents nor any decision made by Engineer in good faith either to exercise or not 

exercise such authority or responsibility or the undertaking, exercise, or performance of any 

authority or responsibility by Engineer shall create, impose, or give rise to any duty in contract, 

tort, or otherwise owed by Engineer to Contractor, any Subcontractor, any Supplier, any other 

individual or entity, or to any surety for or employee or agent of any of them. 

B. Engineer will not supervise, direct, control, or have authority over or be responsible for 

Contractor’s means, methods, techniques, sequences, or procedures of construction, or the safety 

precautions and programs incident thereto, or for any failure of Contractor to comply with Laws 

and Regulations applicable to the performance of the Work. Engineer will not be responsible for 

Contractor’s failure to perform the Work in accordance with the Contract Documents. 

C. Engineer will not be responsible for the acts or omissions of Contractor or of any Subcontractor, 

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

D. Engineer’s review of the final Application for Payment and accompanying documentation and all 

maintenance and operating instructions, schedules, guarantees, bonds, certificates of inspection, 

tests and approvals, and other documentation required to be delivered by Paragraph 14.07.A will 

only be to determine generally that their content complies with the 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 9.09 shall also apply 

to the Resident Project Representative, if any, and assistants, if any. 

9.10 Compliance with Safety Program 

A. While at the Site, Engineer’s employees and representatives shall comply with the specific 

applicable requirements of Contractor’s safety programs of which Engineer has been informed 

pursuant to Paragraph 6.13.D.   

ARTICLE 10 – CHANGES IN THE WORK; CLAIMS 

10.01 Authorized Changes in the Work 

A. Without invalidating the Contract and without notice to any surety, Owner may, at any time or 

from time to time, order additions, deletions, or revisions in the Work by a Change Order, or a 

Work Construction Change Directive. Upon receipt of any such document, Contractor shall 

promptly proceed with the Work involved which will be performed under the applicable 

conditions of the Contract Documents (except as otherwise specifically provided). A change in 

the Contract Price or the Contract Times shall be accomplished only by a written Change Order. 

Accordingly, no course of conduct or dealings between the parties, no expressed or implied 
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acceptance of alterations or additions to the Work, and no claim that Owner has been unjustly 

enriched by any alterations or additions to the Work shall be the basis of any claim for an increase 

in any amount due under the Contract Documents or a change in any time period provided for in 

the Contract Documents. 

B. If Owner and Contractor are unable to agree on entitlement to, or on the amount or extent, if any, 

of an adjustment in the Contract Price or Contract Times, or both, that should be allowed as a 

result of a Work Construction Change Directive, a Claim may be made therefor as provided in 

Paragraph 10.05. 

10.02 Unauthorized Changes in the Work 

A. Contractor shall not be entitled to an increase in the Contract Price or an extension of the Contract 

Times with respect to any work performed that is not required by the Contract Documents as 

amended, modified, or supplemented as provided in Paragraph 3.04, except in the case of an 

emergency as provided in Paragraph 6.16 or in the case of uncovering Work as provided in 

Paragraph 13.04.D. 

10.03 Execution of Change Orders 

A. Owner and Contractor shall execute appropriate Change Orders recommended by Engineer 

covering: 

1. changes in the Work which are:  (i) ordered by Owner pursuant to Paragraph 10.01.A, (ii) 

required because of acceptance of defective Work under Paragraph 13.08.A or Owner’s 

correction of defective Work under Paragraph 13.09, or (iii) agreed to by the parties; 

2. changes in the Contract Price or Contract Times which are agreed to by the parties, including 

any undisputed sum or amount of time for Work actually performed in accordance with a 

Work Construction Change Directive; and 

3. changes in the Contract Price or Contract Times which embody the substance of any written 

decision rendered by Engineer pursuant to Paragraph 10.05; provided that, in lieu of executing 

any such Change Order, an appeal may be taken from any such decision in accordance with 

the provisions of the Contract Documents and applicable Laws and Regulations, but during 

any such appeal, Contractor shall carry on the Work and adhere to the Progress Schedule as 

provided in Paragraph 6.18.A. 

B. Agreements on any Change Order shall constitute a full and final settlement of all matters relating 

to the change in the Work that is the subject of the Change Order, including, but not limited to, all 

direct and indirect (including without limitation delay, disruption, impact, loss of efficiency, and 

extended overhead) costs associated with such change, or the cumulative effect of changes through 

the date of the subject Change Order, and any and all adjustments to the Contract Price and the 

Contract Times.  Implied in every Change Order, unless expressly reserved by Owner or 

Contractor, is a waiver of all known and unknown claims arising out of the Change Order, 

including a waiver of any applicable federal or state anti-claim waiver statue or common law 

principle of similar effect.  In the event a Change Order increases the Contract Price, Contractor 

shall include the Work covered by such Change Order in Applications for Payments as if such 

Work were originally part of the Contract Documents. 
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10.04 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. 

10.05 Claims 

A. Engineer’s Decision Required:  All Claims, except those waived pursuant to Paragraph 14.09, 

shall be referred to the Engineer for decision. A decision by Engineer shall be required as a 

condition precedent to any exercise by Owner or Contractor of any rights or remedies either may 

otherwise have under the Contract Documents or by Laws and Regulations in respect of such 

Claims. 

B. Notice: Written notice stating the general nature of each Claim shall be delivered by the claimant 

to Engineer and the other party to the Contract promptly (but in no event later than 30 21 days) 

after the start of the event giving rise thereto. The triggering event for Contractor’s notice to Owner 

shall be the earliest of the following: (1) the date of Contractor’s learning that its proposed change 

order, or other request for adjustment of Contract Price or Contract Times has been denied, or (2) 

the beginning date of any work which Contractor considers to be extra work for which Contractor 

will request an adjustment in Contract Price or Contract Times. For a Unilateral Directive, the 

triggering event for Contractor’s notice to Owner is the date of Engineer’s issuance of the 

directive. The responsibility to substantiate a Claim shall rest with the party making the Claim. 

Notice of the amount or extent of the Claim, with supporting data shall be delivered to the Engineer 

and the other party to the Contract within 60 30 days after the start of such event (unless Engineer 

allows additional time in writing for claimant to submit additional or more accurate data in support 

of such Claim). Claims shall be time barred for failure to provide supporting data within 

aforementioned notice period. A Claim for an adjustment in Contract Price shall be prepared in 

accordance with the provisions of Paragraph 12.01.B. A Claim for an adjustment in Contract 

Times shall be prepared in accordance with the provisions of Paragraph 12.02.B. Each Claim shall 

be accompanied by claimant’s written statement that the adjustment claimed is the entire 

adjustment to which the claimant believes it is entitled as a result of said event. The opposing party 

shall submit any response to Engineer and the claimant within 30 days after receipt of the 

claimant’s last submittal (unless Engineer allows additional time in writing). 

1. Written notice of each claim shall only be effective when notice is provided on Engineer 

furnished claim notice form. Written notice of intent to make a claim shall not be considered 

adequate notice.  Claimant shall be barred from any remedy by failing to provide notice as 

indicated herein. 

C. Engineer’s Action:  Engineer will review each Claim and, within 30 days after receipt of the last 

submittal of the claimant or the last submittal of the opposing party, if any, take one of the 

following actions in writing: 

1. deny the Claim in whole or in part; 

2. approve the Claim; or 
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3. notify the parties that the Engineer is unable to resolve the Claim if, in the Engineer’s sole 

discretion, it would be inappropriate for the Engineer to do so. For purposes of further 

resolution of the Claim, such notice shall be deemed a denial. 

D. In the event that Engineer does not take action on a Claim within said 30 days, the Claim shall be 

deemed denied. 

E. Engineer’s written action under Paragraph 10.05.C or denial pursuant to Paragraphs 10.05.C.3 or 

10.05.D will be final and binding upon Owner and Contractor, unless Owner or Contractor invoke 

the dispute resolution procedure set forth in Article 16 within 30 days of such action or denial. 

E. A final written decision by Owner on Contractor Claims shall be issued by Owner within 30 days 

after Owner’s receipt of Engineer’s written decision under Paragraph 10.05.C or denial pursuant 

to Paragraphs 10.05.C.3 or 10.05.D, if any is deemed necessary by Owner. 

F. No Claim for an adjustment in Contract Price or Contract Times will be valid if not submitted in 

accordance with this Paragraph 10.05. 

1. The notice required by Paragraph 10.05.B is a condition precedent to the assertion of any claim 

by Contractor. The right of Owner and Engineer to receive written notice of claims under 

Paragraph 10.05.B may not be waived or modified by Owner or Engineer except in writing 

signed by Owner, and Contractor will not rely on any purported waiver of this written notice 

by verbal instructions or other conduct of Owner or Engineer. 

2. Contractor’s written notice of a Claim shall be by written request seeking a Change Order and 

specifying the grounds therefore and the relief sought. Contractor shall attach to each 

Application for Payment a schedule of outstanding and unresolved Contractor Claims. By 

attaching and submitting such schedule with it’s application for Payment, Contractor shall be 

deemed to have certified that the only outstanding and unresolved Claims of which it has notice 

at the time of the Application for Payment are those identified in the schedule attached to it’s 

Application for Payment. A schedule of outstanding and unresolved requests for change orders 

and claims shall be required of each Subcontractor submitting an application for payment to 

Contractor that is to be included in Contractor’s Application for Payment to Owner. Owner 

and Engineer shall each rely upon Contractor’s schedule of outstanding and unresolved Claims 

as inclusive of any and all Claims Contractor is then on notice of, and Contractor’s acceptance 

of payment in response to an Application for Payment shall constitute a waiver and release of 

any and all Claims not identified in Contractor’s schedule of outstanding and unresolved 

Claims not identified in Contractor’s schedule accompanying such Application for Payment. 

Contractor shall require that each Subcontractor waives and releases any and all requests for 

change orders and claims the Subcontractor is on notice of at the time it submits its application 

for payment to Contractor and is not identified in its application for payment by acceptance of 

payment from Contractor. 

10.06 Extra Work 

A. Under no circumstances will an act or failure to act on the part of Owner or Engineer constitute a 

waiver of the Construction Change Directive or Change Order requirement for extra work.  A 

Construction Change Directive or Change Order is a strict condition precedent for payment for 

extra work. 



 

EJCDC C-700 Standard General Conditions of the Construction Contract 

Copyright © 2007 National Society of Professional Engineers for EJCDC.  All rights reserved. 

Page 49 of 75 

 

ARTICLE 11 – COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 

11.01 Cost of the Work 

A. Costs Included:  The term Cost of the Work means the sum of all costs, except those excluded in 

Paragraph 11.01.B, necessarily incurred and paid by Contractor in the proper performance of the 

Work. When the value of any Work covered by a Change Order or when a Claim for an adjustment 

in Contract Price is determined on the basis of Cost of the Work, the costs to be reimbursed to 

Contractor will be only those additional or incremental costs required because of the change in the 

Work or because of the event giving rise to the Claim. Except as otherwise may be agreed to in 

writing by Owner, such costs shall be in amounts no higher than those prevailing in the locality of 

the Project, shall not include any of the costs itemized in Paragraph 11.01.B, and shall 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. Such employees 

shall include, without limitation, superintendents, foremen, and other personnel employed full 

time on the Work. Payroll costs for employees not employed full time on the Work shall be 

apportioned on the basis of their time spent on the Work. Payroll costs shall include, but not 

be limited to, salaries and wages plus the cost of fringe benefits, which shall include social 

security contributions, unemployment, excise, and payroll taxes, workers’ compensation, 

health and retirement benefits, bonuses, sick leave, vacation and holiday pay applicable 

thereto. The expenses of performing Work outside of regular working hours, on Saturday, 

Sunday, or legal holidays, shall be included in the above to the extent authorized in writing by 

Owner. 

2. Cost of all materials and equipment furnished and incorporated in the Work, including costs 

of transportation and storage thereof, and Suppliers’ field services required in connection 

therewith. All cash discounts shall accrue to Contractor unless Owner deposits funds with 

Contractor with which to make payments, in which case the cash discounts shall accrue to 

Owner. All trade discounts, rebates and refunds and returns from sale of surplus materials and 

equipment shall accrue to Owner, and Contractor shall make provisions so that they may be 

obtained. 

3. Payments made by Contractor to Subcontractors for Work performed by Subcontractors. If 

required by Owner, Contractor shall obtain competitive bids from subcontractors acceptable 

to Owner and Contractor and shall deliver such bids to Owner, who will then determine, with 

the advice of Engineer, which bids, if any, will be acceptable. If any subcontract provides that 

the Subcontractor is to be paid on the basis of Cost of the Work plus a fee, the Subcontractor’s 

Cost of the Work and fee shall be determined in the same manner as Contractor’s Cost of the 

Work and fee as provided in this Paragraph 11.01. 

4. Costs of special consultants (including but not limited to engineers, architects, testing 

laboratories, surveyors, attorneys, and accountants) employed for services specifically related 

to the Work, but only to the extent authorized and approved in writing by Owner. 

5. Supplemental costs including the following: 
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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, and hand tools not 

owned by the workers, which are consumed in the performance of the Work, and cost, less 

market value, of such items used but not consumed which remain the property of 

Contractor. 

c. Rentals of all construction equipment and machinery, and the parts thereof whether rented 

from Contractor or others in accordance with rental agreements approved by Owner with 

the advice of Engineer, and the costs of transportation, loading, unloading, assembly, 

dismantling, and removal thereof. All such costs shall be in accordance with the terms of 

said rental agreements. The rental of any such equipment, machinery, or parts shall cease 

when the use thereof is no longer necessary for the Work. 

d. Sales, consumer, use, and other similar taxes related to the Work, and for which Contractor 

is liable, 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 

property insurance established in accordance with Paragraph 5.06.D), provided such losses 

and damages have resulted from causes other than the negligence of Contractor, any 

Subcontractor, or anyone directly or indirectly employed by any of them or for whose acts 

any of them may be liable. Such losses shall include settlements made with the written 

consent and approval of Owner. No such losses, damages, and expenses shall be included 

in the Cost of the Work for the purpose of determining Contractor’s fee. 

g. The cost of utilities, fuel, and sanitary facilities at the Site. 

h. Minor expenses such as telegrams, long distance telephone calls, telephone service at the 

Site, express and courier services, and similar petty cash items in connection with the 

Work. 

i. The costs of premiums for all bonds and insurance Contractor is required by the Contract 

Documents to purchase and maintain. 

B. Costs Excluded: The term Cost of the Work shall not include any of the following items: 

1. Payroll costs and other compensation of Contractor’s officers, executives, principals (of 

partnerships and sole proprietorships), general managers, safety managers, engineers, 

architects, estimators, 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 
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not specifically included in the agreed upon schedule of job classifications referred to in 

Paragraph 11.01.A.1 or specifically covered by Paragraph 11.01.A.4, all of which are to be 

considered administrative costs covered by the Contractor’s fee. 

2. Expenses of Contractor’s principal and branch offices other than Contractor’s office at the 

Site. 

3. Any part of Contractor’s capital expenses, including interest on Contractor’s capital employed 

for the Work and charges against Contractor for delinquent payments. 

4. Costs due to the negligence of Contractor, any Subcontractor, or anyone directly or indirectly 

employed by any of them or for whose acts any of them may be liable, including but not limited 

to, the correction of defective Work, disposal of materials or equipment wrongly supplied, and 

making good any damage to property. 

5. Other overhead or general expense costs of any kind and the costs of any item not specifically 

and expressly included in Paragraphs 11.01.A. 

C. Contractor’s Fee:  When all the Work is performed on the basis of cost-plus, Contractor’s fee 

shall be determined as set forth in the Agreement. When the value of any Work covered by a 

Change Order or when a Claim for an adjustment in Contract Price is determined on the basis of 

Cost of the Work, Contractor’s fee shall be determined as set forth in Paragraph 12.01.C. 

D. Documentation:  Whenever the Cost of the Work for any purpose is to be determined pursuant to 

Paragraphs 11.01.A and 11.01.B, Contractor will establish and maintain records thereof in 

accordance with generally accepted accounting practices and submit in a form acceptable to 

Engineer an itemized cost breakdown together with supporting data. 

11.02 Allowances 

A. It is understood that Contractor has included in the Contract Price all allowances so named in the 

Contract Documents and shall cause the Work so covered to be performed for such sums and by 

such persons or entities as may be acceptable to Owner and Engineer. 

B. Cash Allowances: 

1. Contractor agrees that: 

a. the cash allowances include the cost to Contractor (less any applicable trade discounts) of 

materials and equipment required by the allowances to be delivered at the Site, and all 

applicable taxes; and 

b. Contractor’s costs for unloading and handling on the Site, labor, installation, overhead, 

profit, and other expenses contemplated for the cash allowances have been included in the 

Contract Price and not in the allowances, and no demand for additional payment on 

account of any of the foregoing will be valid. 
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C. Contingency Allowance: 

1. Contractor agrees that a contingency allowance, if any, is for the sole use of Owner to cover 

unanticipated costs. 

D. Prior to final payment, an appropriate Change Order will be issued as recommended by Engineer 

to reflect actual amounts due Contractor on account of Work covered by allowances, and the 

Contract Price shall be correspondingly adjusted. 

11.03 Unit Price Work 

A. Where the Contract Documents provide that all or part of the Work is to be Unit Price Work, 

initially the Contract Price will be deemed to include for all Unit Price Work an amount equal to 

the sum of the unit price for each separately identified item of Unit Price Work times the estimated 

quantity of each item as indicated in the Agreement. 

B. The estimated quantities of items of Unit Price Work are not guaranteed and are solely for the 

purpose of comparison of Bids and determining an initial Contract Price. Determinations of the 

actual quantities and classifications of Unit Price Work performed by Contractor will be made by 

Engineer subject to the provisions of Paragraph 9.07. 

C. Each unit price will be deemed to include an amount considered by Contractor to be adequate to 

cover Contractor’s overhead and profit for each separately identified item. 

D. Owner or Contractor may make a Claim for an adjustment in the Contract Price in accordance 

with Paragraph 10.05 if: 

1. the quantity of any item of Unit Price Work performed by Contractor differs materially and 

significantly from the estimated quantity of such item indicated in the Agreement varies more 

than 15 percent above or below the estimated quantity, an equitable adjustment in the Contract 

Price shall be made upon demand of either party.  The equitable adjustment shall be based 

upon any increase or decrease in costs due solely to the variation above 115 percent or below 

85 percent of the estimated quantity; and  

2. there is no corresponding adjustment with respect to any other item of Work; and 

3. Contractor believes that Contractor is entitled to an increase in Contract Price as a result of 

having incurred additional expense or Owner believes that Owner is entitled to a decrease in 

Contract Price and the parties are unable to agree as to the amount of any such increase or 

decrease. 

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

12.01 Change of Contract Price 

A. The Contract Price may only be changed by a Change Order. Any Claim for an adjustment in the 

Contract Price shall be based on written notice submitted by the party making the Claim to the 

Engineer and the other party to the Contract in accordance with the provisions of Paragraph 10.05. 
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1. If Owner is entitled to reimbursement or payment from Contractor under or pursuant to the 

Contract Documents, such payment shall be made promptly upon demand by Owner.  

Notwithstanding anything contained in the Contract Documents to the contrary, if Contractor 

fails to promptly make any payment due Owner, or Owner incurs any costs and expenses to 

cure any default of Contractor or to correct defective Work, Owner shall have an absolute right 

to offset such amount against the Contract Sum and may, in Owner’s sole discretion, elect 

either to:  (1) deduct an amount equal to that which Owner is entitled from any payment then 

or thereafter due Contractor from Owner, including payment of retainage, or (2) issue a written 

notice to Contractor reducing the Contract Sum by an amount equal to that which Owner is 

entitled. 

B. The value of any Work covered by a Change Order or of any Claim for an adjustment in the 

Contract Price will be determined as follows: 

1. where the Work involved is covered by unit prices contained in the Contract Documents, by 

application of such unit prices to the quantities of the items involved (subject to the provisions 

of Paragraph 11.03); or 

2. where the Work involved is not covered by unit prices contained in the Contract Documents, 

by a mutually agreed lump sum (which may include an allowance for overhead and profit not 

necessarily in accordance with Paragraph 12.01.C.2, but in no case exceeding 15 percent); or 

3. where the Work involved is not covered by unit prices contained in the Contract Documents 

and agreement to a lump sum is not reached under Paragraph 12.01.B.2, on the basis of the 

Cost of the Work (determined as provided in Paragraph 11.01) plus a Contractor’s fee for 

overhead and profit (determined as provided in Paragraph 12.01.C). 

C. Contractor’s Fee:  The Contractor’s fee for overhead and profit shall be determined as follows: 

1. a mutually acceptable fixed fee; or  

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

portions of the Cost of the Work: 

a. for costs incurred under Paragraphs 11.01.A.1 and 11.01.A.2, the Contractor’s fee shall be 

15 10 percent; 

b. for costs incurred under Paragraph 11.01.A.3, the Contractor’s fee shall be five percent;  

c. where one or more tiers of subcontracts are on the basis of Cost of the Work plus a fee and 

no fixed fee is agreed upon, the intent of Paragraphs 12.01.C.2.a and 12.01.C.2.b is that 

the Subcontractor who actually performs the Work, at whatever tier, will be paid a fee of 

15 10 percent of the costs incurred by such Subcontractor under Paragraphs 11.01.A.1 and 

11.01.A.2 and that any higher tier Subcontractor and Contractor will each be paid a fee of 

five percent of the amount paid to the next lower tier Subcontractor; 

d. no fee shall be payable on the basis of costs itemized under Paragraphs 11.01.A.4, 

11.01.A.5, and 11.01.B;  
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e. the amount of credit to be allowed by Contractor to Owner for any change which results 

in a net decrease in cost will be the amount of the actual net decrease in cost plus a 

deduction in Contractor’s fee by an amount equal to five percent of such net decrease; and  

f. when both additions and credits are involved in any one change, the adjustment in 

Contractor’s fee shall be computed on the basis of the net change in accordance with 

Paragraphs 12.01.C.2.a through 12.01.C.2.e, inclusive. 

12.02 Change of Contract Times 

A. The Contract Times may only be changed by a Change Order. Any Claim for an adjustment in the 

Contract Times shall be based on written notice submitted by the party making the Claim to the 

Engineer and the other party to the Contract in accordance with the provisions of Paragraph 10.05 

and the conditions specifically set forth for this project in Article 4.02 of the contract agreement. 

B. Any adjustment of the Contract Times covered by a Change Order or any Claim for an adjustment 

in the Contract Times will be determined in accordance with the provisions of this Article 12. 

12.03 Delays 

A. Where Contractor is prevented from completing any part of the Work within the Contract Times 

due to delay beyond the control of Contractor, the Contract Times will be extended in an amount 

equal to the time lost due to such delay if a Claim is made therefor as provided in Paragraph 

12.02.A. Delays beyond the control of Contractor shall include, but not be limited to, acts or 

neglect by Owner, acts or neglect of utility owners or other contractors performing other work as 

contemplated by Article 7, fires, floods, epidemics, abnormal weather conditions, or acts of God. 

B. If Owner, Engineer, or other contractors or utility owners performing other work for Owner as 

contemplated by Article 7, or anyone for whom Owner is responsible, delays, disrupts, or 

interferes with the performance or progress of the Work, then Contractor shall be entitled to an 

equitable adjustment in the Contract Price or the Contract Times, or both. Contractor’s entitlement 

to an adjustment of the Contract Times is conditioned on such adjustment being essential to 

Contractor’s ability to complete the Work within the Contract Times. Contractor expressly agrees 

Change Orders, Construction Change Directives, and Unilateral Directives are not delays, 

disruptions, or interferences with the performance or progress of the Work, and do not entitle 

Contractor to recover for unproductive labor, management, overhead, field office, underutilized 

equipment, lost profitability, lost opportunity, or any other “delay damage”. 

C. If Contractor is delayed in the performance or progress of the Work by fire, flood, epidemic, 

abnormal weather conditions, acts of God, acts or failures to act of utility owners not under the 

control of Owner, or other causes not the fault of and beyond control of Owner and Contractor, 

then Contractor shall be entitled to an equitable adjustment in Contract Times, if such adjustment 

is essential to Contractor’s ability to complete the Work within the Contract Times. Such an 

adjustment shall be Contractor’s sole and exclusive remedy for the delays described in this 

Paragraph 12.03.C. 

1. If a claim is made as provided in Paragraph 12.03.A and this Paragraph 12.03.C for delay due 

to abnormal weather conditions, the time extension to be awarded to Contractor, if any, shall 

be calculated using the following schedule of monthly anticipated adverse weather delay days 
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for the project location.  Contractor shall incorporate these anticipated adverse weather delays 

in the scheduling of all weather-dependent activities. 

 

Monthly Contract Allowance (MCA), in days 

January February March April 

75 65 75 75 

May June July August 

85 75 85 65 

September October November December 

5 5 5 65 

 

2. Actual adverse weather delay days must prevent work on activities along the critical path for 

fifty percent (50%) or more of Contractor’s scheduled workday.  The number of actual adverse 

weather delay days shall include days impacted by actual adverse weather (even if adverse 

weather occurred in previous month), be calculated chronologically from the first to the last 

day of each month, and be recorded as full days.  If the number of actual adverse weather days 

exceeds the number of days anticipated by the Monthly Contract Allowance in Paragraph 

12.03.C.1, and providing that all other contractually-required conditions are met, qualifying 

delays will be converted to calendar days and additional calendar days will be added to the 

Contract Times for each qualifying delay in excess of the Monthly Contract Allowance. 

3. Notwithstanding the provisions of Paragraph 12..03.C.2 for any prior month(s) in which the 

number of adverse weather delay days is (are) less than the specified Monthly Contract 

Allowance, the difference between the Monthly Contract Allowance and the actual number of 

adverse weather delay days experienced in said prior month(s) shall be credited to Owner and 

deducted from any adverse weather delays days credited to Contractor. 

4. Upon commencement of on-site activities and continuing throughout construction, Contractor 

shall record daily the occurrence of adverse weather and resultant impact to normally 

scheduled work. 

5. Within 30 days of the last day of any month (hereinafter referred to as the “Reporting Month”), 

Contractor shall submit a written adverse weather report, including copies of Contractor’s 

daily weather reports and applicable climatological data from the National Oceanic and 

Atmospheric Administration (NOAA) or similar data for the project location, unless Engineer 

allows in writing an additional period of time for the submission of said report.  

Notwithstanding any other provisions, failure to submit the required written report within the 

time specified above shall be deemed to be and shall constitute a waiver by Contractor of any 

and all claims for delay due to adverse weather conditions occurring during said Reporting 

Month. 

D. Owner, Engineer, and their officers, directors, members, partners, employees, agents, consultants, 

or subcontractors shall not be liable to Contractor for any claims, costs, losses, or damages 

(including but not limited to all fees and charges of engineers, architects, attorneys, and other 
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professionals and all court or arbitration or other dispute resolution costs) sustained by Contractor 

on or in connection with any other project or anticipated project. 

E. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for delays 

within the control of Contractor. Delays attributable to and within the control of a Subcontractor 

or Supplier shall be deemed to be delays within the control of Contractor. 

F. Contractor shall be liable to Owner and Engineer and shall pay Owner and Engineer for a 

percentage of all costs incurred by Owner and Engineer in investigating, analyzing, negotiating, 

arbitrating, and litigating any claim against Owner or Engineer for costs or damages due to any 

alleged delaying of Contractor in the performance of the Work, which percentage shall be equal 

to the percentage of Contractor’s total delay claim which is determined through arbitration or 

litigation to be false or to have no basis in law or fact. 

 

ARTICLE 13 – TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE OF 

DEFECTIVE WORK 

13.01 Notice of Defects 

A. Prompt notice of all defective Work of which Owner or Engineer has actual knowledge will be 

given to Contractor. Defective Work may be rejected, corrected, or accepted as provided in this 

Article 13. 

13.02 Access to Work 

A. Owner, Engineer, their consultants and other representatives and personnel of Owner, independent 

testing laboratories, and governmental agencies with jurisdictional interests will have access to the 

Site and the Work at reasonable times for their observation, 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 therewith as applicable. 

13.03 Tests and Inspections 

A. Contractor shall give Engineer timely notice of readiness of the Work for all required inspections, 

tests, or approvals and shall cooperate with inspection and testing personnel to facilitate required 

inspections or tests. 

B. Owner shall employ and pay for the services of an independent testing laboratory to perform all 

inspections, tests, or approvals required by the Contract Documents except: 

1. for inspections, tests, or approvals covered by Paragraphs 13.03.C and 13.03.D below; 

2. that costs incurred in connection with tests or inspections conducted pursuant to Paragraph 

13.04.B shall be paid as provided in Paragraph 13.04.C; and 

3. as otherwise specifically provided in the Contract Documents. 
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C. If Laws or Regulations of any public body having jurisdiction require any Work (or part thereof) 

specifically to be inspected, tested, or approved by an employee or other representative of such 

public body, Contractor shall assume full responsibility for arranging and obtaining such 

inspections, tests, or approvals, pay all costs in connection therewith, and furnish Engineer the 

required certificates of inspection or approval. 

D. Contractor shall be responsible for arranging and obtaining and shall pay all costs in connection 

with any inspections, tests, or approvals required for Owner’s and Engineer’s acceptance of 

materials or equipment to be incorporated in the Work; or acceptance of materials, mix designs, 

or equipment submitted for approval prior to Contractor’s purchase thereof for incorporation in 

the Work. Such inspections, tests, or approvals shall be performed by organizations acceptable to 

Owner and Engineer. 

E. If any Work (or the work of others) that is to be inspected, tested, or approved is covered by 

Contractor without written concurrence of Engineer, Contractor shall, if requested by Engineer, 

uncover such Work for observation. 

F. Uncovering Work as provided in Paragraph 13.03.E shall be at Contractor’s expense unless 

Contractor has given Engineer timely written notice of Contractor’s intention to cover the same 

and Engineer has not acted with reasonable promptness in response to such notice. 

G. Contractor shall be responsible obtaining right-of-entry permits from Norfolk-Southern 

Corporation and shall be responsible for coordinating Norfolk-Southern Corporation flagmen for 

any work to be performed under or over Norfolk-Southern right-of-way.  Contractor shall include 

the cost of the right-of-entry permits and Norfolk-Southern flagmen in Bid Item 5A – 12”inch 

Railroad Crossing, Jack and Bore Installation. 

13.04 Uncovering Work 

A. If any Work is covered contrary to the written request of Engineer, it must, if requested by 

Engineer, be uncovered for Engineer’s observation and replaced at Contractor’s expense. 

B. If Engineer considers it necessary or advisable that covered Work be observed by Engineer or 

inspected or tested by others, Contractor, at Engineer’s request, shall uncover, expose, or otherwise 

make available for observation, inspection, or testing as Engineer may require, that portion of the 

Work in question, furnishing all necessary labor, material, and equipment. 

C. If it is found that the uncovered Work is defective, Contractor shall pay all claims, costs, losses, 

and damages (including but not limited to all fees and charges of engineers, architects, attorneys, 

and other professionals and all court or arbitration or other dispute resolution costs) arising out of 

or relating to such uncovering, exposure, observation, inspection, and testing, and of satisfactory 

replacement or reconstruction (including but not limited to all costs of repair or replacement of 

work of others); and Owner shall be entitled to an appropriate decrease in the Contract Price. If 

the parties are unable to agree as to the amount thereof, Owner may make a Claim therefor as 

provided in Paragraph 10.05. 

D. If the uncovered Work is not found to be defective, Contractor shall be allowed an increase in the 

Contract Price or an extension of the Contract Times, or both, directly attributable to such 

uncovering, exposure, observation, inspection, testing, replacement, and reconstruction, unless 
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Contractor fails to provide written notice as required in Paragraph 13.03.F. If the parties are unable 

to agree as to the amount or extent thereof, Contractor may make a Claim therefor as provided in 

Paragraph 10.05. 

13.05 Owner May Stop the Work 

A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or suitable 

materials or equipment, or fails to perform the Work in such a way that the completed Work will 

conform to the Contract Documents, Owner may order Contractor to stop the Work, or any portion 

thereof, until the cause for such order has been eliminated; however, this right of Owner to stop 

the Work shall not give rise to any duty on the part of Owner to exercise this right for the benefit 

of Contractor, any Subcontractor, any Supplier, any other individual or entity, or any surety for, 

or employee or agent of any of them. 

13.06 Correction or Removal of Defective Work 

A. Promptly after receipt of written notice, Contractor shall correct all defective Work, whether or 

not fabricated, installed, or completed, or, if the Work has been rejected by Engineer or Owner, 

remove it from the Project and replace it with Work that is not defective. Contractor shall pay all 

claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, 

architects, attorneys, and other professionals and all court or arbitration or other dispute resolution 

costs) arising out of or relating to such correction or removal (including but not limited to all costs 

of repair or replacement of work of others). Under no circumstances shall any repair type devices 

or fittings be used. Defective work shall be removed and replaced with approved materials only. 

B. When correcting defective Work under the terms of this Paragraph 13.06 or Paragraph 13.07, 

Contractor shall take no action that would void or otherwise impair Owner’s special warranty and 

guarantee, if any, on said Work. 

13.07 Correction Period 

A. If within one year after the date of Substantial Completion (or such longer period of time as may 

be prescribed by the terms of any applicable special guarantee required by the Contract 

Documents) or by any specific provision of the Contract Documents, any Work is found to be 

defective, or if the repair of any damages to the land or areas made available for Contractor’s use 

by Owner or permitted by Laws and Regulations as contemplated in Paragraph 6.11.A is found to 

be defective, The Contractor guarantees for a period of at least one (1) year from the date of 

substantial completion of the Work (or such longer period of time as may be prescribed by the 

terms of any applicable special guarantee required by the Contract Documents) that the completed 

Work is free from all defects due to faulty materials, equipment or workmanship and he shall 

promptly make whatever adjustments or corrections which may be necessary to cure any defects, 

including repairs of any damage to other parts of the system resulting from such defects. Owner 

shall promptly give notice to the Contractor of observed defects. In the event that Contractor fails 

to promptly make adjustments, repairs, corrections or other Work made necessary by such defects, 

Owner may do so and charge Contractor the cost incurred. The performance bond shall remain in 

full force and effect through the guarantee period. Contractor’s obligations under this paragraph 

shall include, promptly, without cost to Owner and in accordance with Owner’s written 

instructions: 
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1. repair such defective land or areas; or  

2. correct such defective Work; or 

3. if the defective Work has been rejected by Owner, remove it from the Project and replace it 

with Work that is not defective, and  

4. satisfactorily correct or repair or remove and replace any damage to other Work, to the work 

of others or other land or areas resulting therefrom. 

B. If Contractor does not promptly comply with the terms of Owner’s written instructions, or in an 

emergency where delay would cause serious risk of loss or damage, Owner may have the defective 

Work corrected or repaired or may have the rejected Work removed and replaced. All claims, 

costs, losses, and damages (including but not limited to all fees and charges of engineers, 

architects, attorneys, and other professionals and all court or arbitration or other dispute resolution 

costs) arising out of or relating to such correction or repair or such removal and replacement 

(including but not limited to all costs of repair or replacement of work of others) will be paid by 

Contractor. 

C. In special circumstances where a particular item of equipment is placed in continuous service for 

the benefit of Owner before Substantial Completion of all the Work, the correction period for that 

item may start to run from an earlier date if so provided in the Specifications. 

D. Where defective Work (and damage to other Work resulting therefrom) has been corrected or 

removed and replaced under this Paragraph 13.07, the correction period hereunder with respect to 

such Work will be extended for an additional period of one year after such correction or removal 

and replacement has been satisfactorily completed. 

E. Contractor’s obligations under this Paragraph 13.07 are in addition to any other obligation or 

warranty. The provisions of this Paragraph 13.07 shall not be construed as a substitute for, or a 

waiver of, the provisions of any applicable statute of limitation or repose Contractor’s obligations 

under this clause are in addition to Contractor’s other express or implied assurances under this 

Contract or State law and in no way diminish any other rights that Owner may have against 

Contractor for faulty materials, equipment, or work. 

13.08 Acceptance of Defective Work 

A. If, instead of requiring correction or removal and replacement of defective Work, Owner (and, 

prior to Engineer’s recommendation of final payment, Engineer) prefers to accept it, Owner may 

do so. Contractor shall pay all claims, costs, losses, and damages (including but not limited to all 

fees and charges of engineers, architects, attorneys, and other professionals and all court or 

arbitration or other dispute resolution costs) attributable to Owner’s evaluation of and 

determination to accept such defective Work (such costs to be approved by Engineer as to 

reasonableness) and for the diminished value of the Work to the extent not otherwise paid by 

Contractor pursuant to this sentence. If any such acceptance occurs prior to Engineer’s 

recommendation of final payment, a Change Order will be issued incorporating the necessary 

revisions in the Contract Documents with respect to the Work, and Owner shall be entitled to an 

appropriate decrease in the Contract Price, reflecting the diminished value of Work so accepted. 

If the parties are unable to agree as to the amount thereof, Owner may make a Claim therefor as 
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provided in Paragraph 10.05. If the acceptance occurs after such recommendation, an appropriate 

amount will be paid by Contractor to Owner. 

13.09 Owner May Correct Defective Work 

A. If Contractor fails within a reasonable time after written notice from Engineer to correct defective 

Work, or to remove and replace rejected Work as required by Engineer in accordance with 

Paragraph 13.06.A, or if Contractor fails to perform the Work in accordance with the Contract 

Documents, or if Contractor fails to comply with any other provision of the Contract Documents, 

Owner may, after seven days written notice to Contractor, correct, or remedy any such deficiency. 

B. In exercising the rights and remedies under this Paragraph 13.09, Owner shall proceed 

expeditiously. In connection with such corrective or remedial action, Owner may exclude 

Contractor from all or part of the Site, take possession of all or part of the Work and suspend 

Contractor’s services related thereto, take possession of Contractor’s tools, appliances, 

construction equipment and machinery at the Site, and incorporate in the Work all materials and 

equipment stored at the Site or for which Owner has paid Contractor but which are stored 

elsewhere. Contractor shall allow Owner, Owner’s representatives, agents and employees, 

Owner’s other contractors, and Engineer and Engineer’s consultants access to the Site to enable 

Owner to exercise the rights and remedies under this Paragraph. 

C. All claims, costs, losses, and damages (including but not limited to all fees and charges of 

engineers, architects, attorneys, and other professionals and all court or arbitration or other dispute 

resolution costs) incurred or sustained by Owner in exercising the rights and remedies under this 

Paragraph 13.09 will be charged against Contractor, and a Change Order will be issued 

incorporating the necessary revisions in the Contract Documents with respect to the Work; and 

Owner shall be entitled to an appropriate decrease in the Contract Price. If the parties are unable 

to agree as to the amount of the adjustment, Owner may make a Claim therefor as provided in 

Paragraph 10.05. Such claims, costs, losses and damages will include but not be limited to all costs 

of repair, or replacement of work of others destroyed or damaged by correction, removal, or 

replacement of Contractor’s defective Work. 

D. Contractor shall not be allowed an extension of the Contract Times because of any delay in the 

performance of the Work attributable to the exercise by Owner of Owner’s rights and remedies 

under this Paragraph 13.09. 

13.10 Owner May Correct Delay in Schedule 

A. If the Contractor falls more than 15 days behind the critical path presented on Contractor’s most 

recent construction schedule and fails within a seven-day period after receipt of written notice 

from the Owner to commence and continue correction of such default or neglect with diligence 

and promptness, the Owner may, without prejudice to other remedies the Owner may have, correct 

such deficiencies in order to bring the Project (or portion thereof) back into schedule. In such case 

an appropriate Change Order shall be issued deducting from payments then or thereafter due the 

Contractor the reasonable cost of correcting such deficiencies, including Owner's expenses and 

compensation for the Engineer's additional services made necessary by such default, neglect or 

failure. Such action by the Owner and amounts charged to the Contractor are both subject to prior 

approval of the Engineer. If payments then or thereafter due the Contractor are not sufficient to 

cover such amounts, the Contractor shall pay the difference to the Owner. 
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ARTICLE 14 – PAYMENTS TO CONTRACTOR AND COMPLETION 

In the event of a conflict between the provisions of this Article 14 in regards to progress payments and the 

Form of Agreement between Owner and Contractor, the Form of Agreement shall govern. 

14.01 Schedule of Values 

A. The Schedule of Values established as provided in Paragraph 2.07.A will serve as the basis for 

progress payments and will be incorporated into a form of Application for Payment acceptable to 

Engineer. Progress payments on account of Unit Price Work will be based on the number of units 

completed. 

14.02 Progress Payments 

A. Applications for Payments: 

1. At least 20 days before the date established in the Agreement for each progress payment (but 

not more often than once a month), Contractor shall submit to Engineer for review an 

Application for Payment filled out and signed by Contractor covering the Work completed as 

of the date of the Application and accompanied by such supporting documentation as is 

required by the Contract Documents. If payment is requested on the basis of materials and 

equipment not incorporated in the Work but delivered and suitably stored at the Site or at 

another location agreed to in writing, the Application for Payment shall also be accompanied 

by a bill of sale, invoice, or other documentation warranting that Owner has received the 

materials and equipment free and clear of all Liens and evidence that the materials and 

equipment are covered by appropriate property insurance or other arrangements to protect 

Owner’s interest therein, all of which must be satisfactory to Owner. 

2. Beginning with the second Application for Payment, each Application shall include an 

affidavit of Contractor stating that all previous progress payments received on account of the 

Work have been applied on account to discharge Contractor’s legitimate obligations associated 

with prior Applications for Payment. 

3. The amount of retainage with respect to progress payments will be as stipulated in the 

Agreement. 

4. Progress payments shall conform to the requirements specified in the Form of Agreement, 

except as specified in this Article 14 as to requirements not covered in the Form of Agreement. 

5. Each Application for Payment shall be accompanied by the following, all in form and 

substance satisfactory to Owner: 

a. In accordance with Paragraph 10.05.F.2, a current schedule of outstanding and unresolved 

Contractor Claims; 

b. A current Contractor’s lien waiver and duly executed and acknowledged sworn statement 

showing all Subcontractors and Suppliers with whom Contractor has entered into 

subcontracts, the amount of each subcontract, the amount requested for any Subcontractor 

and Supplier in the requested progress payment, and the amount to be paid to Contractor 
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from such progress payment, together with similar sworn statements from all such 

Subcontractors and Supplier; 

c. Duly executed waivers of mechanic’s and materialman’s liens from all Subcontractors and, 

when appropriate, from Suppliers and lower tier subcontractors establishing payment or 

satisfaction of payment of all amounts requested by Contractor on behalf of such entities 

or persons in any previous Application for Payment; and 

d. All information and materials required to comply with the requirements of the Contract 

Documents or reasonably requested by Owner or Engineer.  If required by Owner’s title 

insurer, if nay, Contractor shall execute a personal gap undertaking in form and substance 

satisfactory to such title insurer. 

e. Contractor’s social security number (if an individual or proprietorship) or federal employer 

identification number (if a corporation, partnership or company), as appropriate. 

6. Contractor shall also comply with the following specific requirements: 

a. Title to such materials shall be vested in Owner, as evidenced by documentation 

satisfactory in form and substance to Owner and Owner’s construction lender, if any, 

including, without limitation, recorded financing statements, UCC filings, and UCC 

searches. 

b. With each application for payment, Contractor shall submit to Owner a written list 

identifying each location where materials are stored off the Project site and the value of 

materials at each location.  Contractor shall procure insurance satisfactory to Owner for 

materials stored off the Project site in an amount not less than the total value thereof. 

c. The consent of any surety shall be obtained to the extent required prior to payment for any 

materials stored off the Project site. 

d. Representatives of Owner and Owner’s lender, if any, shall have the right to make 

inspections of the storage areas at any time. 

e. Such materials shall be: (1) protected from diversion, destruction, theft, and damage to the 

satisfaction of Owner and Owner’s lender, if any; (2) specifically marked for use on the 

Project; and (3) segregated from other materials at the storage facility. 

B. Review of Applications: 

1. Engineer will, within 10 days after receipt of each Application for Payment, either indicate in 

writing a recommendation of payment and present the Application to Owner or return the 

Application to Contractor indicating in writing Engineer’s reasons for refusing to recommend 

payment. In the latter case, Contractor may make the necessary corrections and resubmit the 

Application. 

2. Engineer’s recommendation of any payment requested in an Application for Payment will 

constitute a representation by Engineer to Owner, based on Engineer’s observations of the 

executed Work as an experienced and qualified design professional, and on Engineer’s review 
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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 

9.07, 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 Documents; 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. 

4. Neither Engineer’s review of Contractor’s Work for the purposes of recommending payments 

nor Engineer’s recommendation of any payment, including final payment, will impose 

responsibility on Engineer: 

a. to supervise, direct, or control the Work, or 

b. for the means, methods, techniques, sequences, or procedures of construction, or the safety 

precautions and programs incident thereto, or 

c. for Contractor’s failure to comply with Laws and Regulations applicable to Contractor’s 

performance of the Work, or 

d. to make any examination to ascertain how or for what purposes Contractor has used the 

moneys paid on account of the Contract Price, or  

e. to determine that title to any of the Work, materials, or equipment has passed to Owner 

free and clear of any Liens. 

5. Engineer may refuse to recommend the whole or any part of any payment if, in Engineer’s 

opinion, it would be incorrect to make the representations to Owner stated in 

Paragraph 14.02.B.2. Engineer may also refuse to recommend any such payment or, because 

of subsequently discovered evidence or the results of subsequent inspections or tests, revise or 

revoke any such payment recommendation previously made, to such extent as may be 

necessary in Engineer’s opinion to protect Owner from loss because: 
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a. the Work is defective, or completed Work has been damaged, requiring correction or 

replacement; 

b. the Contract Price has been reduced by Change Orders; 

c. Owner has been required to correct defective Work or complete Work in accordance with 

Paragraph 13.09; or 

d. Engineer has actual knowledge of the occurrence of any of the events enumerated in 

Paragraph 15.02.A.; or 

e. there are other items warranting a set-off against the amount requested by Contractor, 

including, but not by way of limitation, errors or overpayments on prior payments to 

Contractor. 

C. Payment Becomes Due: 

1. Ten days after presentation of the Application for Payment to Owner with Engineer’s 

recommendation, the amount recommended will (subject to the provisions of Paragraph 

14.02.D) become due, and when due will be paid by Owner to Contractor. 

D. Reduction in Payment: 

1. Owner may refuse to make payment of the full amount recommended by Engineer because: 

a. claims have been made against Owner on account of Contractor’s performance or 

furnishing of the Work; 

b. Liens have been filed in connection with the Work, except where Contractor has delivered 

a specific bond satisfactory to Owner to secure the satisfaction and discharge of such Liens; 

c. there are other items entitling Owner to a set-off against the amount recommended; or 

d. Owner has actual knowledge of the occurrence of any of the events enumerated in 

Paragraphs 14.02.B.5.a through 14.02.B.5.c or Paragraph 15.02.A. 

2. If Owner refuses to make payment of the full amount recommended by Engineer, Owner will 

give Contractor immediate written notice (with a copy to Engineer) stating the reasons for such 

action and promptly pay Contractor any amount remaining after deduction of the amount so 

withheld. Owner shall promptly pay Contractor the amount so withheld, or any adjustment 

thereto agreed to by Owner and Contractor, when Contractor remedies the reasons for such 

action. 

3. Upon a subsequent determination that Owner’s refusal of payment was not justified, the 

amount wrongfully withheld shall be treated as an amount due as determined by Paragraph 

14.02.C.1 and subject to interest as provided in the Agreement. 
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14.03 Contractor’s Warranty of Title 

A. Contractor warrants and guarantees that title to all Work, materials, and equipment covered by any 

Application for Payment, whether incorporated in the Project or not, will pass to Owner no later 

than the time of payment free and clear of all Liens. 

14.04 Substantial Completion 

A. When Contractor considers the entire Work ready for its intended use Contractor shall notify 

Owner and Engineer in writing that the entire Work is substantially complete (except for items 

specifically listed by Contractor as incomplete) and request that Engineer issue a certificate of 

Substantial Completion. 

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. 

1. If after the performance of such Substantial Completion inspection, Engineer determines that 

the Work is not substantially complete, Contractor shall be liable to Owner for any and all 

costs and expenses (including, but not limited to, Engineer’s fees and expenses) incurred by 

the Owner as a result thereof.  Contractor covenants and agrees that Owner may retain, deduct, 

and/or offset moneys due to the Owner pursuant to this Paragraph 14.04.B.1 from moneys due 

to Contractor under the Agreement.  Contractor further covenants and agrees that Owner 

retains the right to make such deduction or offset at any time prior to and including final 

payment and that the imposition and the deduction and/or offset of such moneys shall not be 

subject to any notice or claim provisions of the Contract Documents. 

C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner a tentative 

certificate of Substantial Completion which shall fix the date of Substantial Completion. There 

shall be attached to the certificate a tentative list of items to be completed or corrected before final 

payment. Owner shall have seven days after receipt of the tentative certificate during which to 

make written objection to Engineer as to any provisions of the certificate or attached list. If, after 

considering such objections, Engineer concludes that the Work is not substantially complete, 

Engineer will, within 14 days after submission of the tentative certificate to Owner, notify 

Contractor in writing, stating the reasons therefor. If, after consideration of Owner’s objections, 

Engineer considers the Work substantially complete, Engineer will, within said 14 days, execute 

and deliver to Owner and Contractor a definitive certificate of Substantial Completion (with a 

revised tentative list of items to be completed or corrected) reflecting such changes from the 

tentative certificate as Engineer believes justified after consideration of any objections from 

Owner. 

D. At the time of delivery of the tentative certificate of Substantial Completion, Engineer will deliver 

to Owner and Contractor a written recommendation as to division of responsibilities pending final 

payment between Owner and Contractor with respect to security, operation, safety, and protection 

of the Work, maintenance, heat, utilities, insurance, and warranties and guarantees. Unless Owner 

and Contractor agree otherwise in writing and so inform Engineer in writing prior to Engineer’s 

issuing the definitive certificate of Substantial Completion, Engineer’s aforesaid recommendation 

will be binding on Owner and Contractor until final payment. 
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E. Owner shall have the right to exclude Contractor from the Site after the date of Substantial 

Completion subject to allowing Contractor reasonable access to remove its property and complete 

or correct items on the tentative list. 

14.05 Partial Utilization 

A. Prior to Substantial Completion of all the Work, Owner may use or occupy any substantially 

completed part of the Work which has specifically been identified in the Contract Documents, or 

which Owner, Engineer, and Contractor agree constitutes a separately functioning and usable part 

of the Work that can be used by Owner for its intended purpose without significant interference 

with Contractor’s performance of the remainder of the Work, subject to the following conditions: 

1. Owner at any time may request Contractor in writing to permit Owner to use or occupy any 

such part of the Work which Owner believes to be ready for its intended use and substantially 

complete. If and when Contractor agrees that such part of the Work is substantially complete, 

Contractor, Owner, and Engineer will follow the procedures of Paragraph 14.04.A through D 

for that part of the Work. 

2. Contractor at any time may notify Owner and Engineer in writing that Contractor considers 

any such part of the Work ready for its intended use and 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 14.04 will apply with 

respect to certification of Substantial Completion of that part of the Work and the division of 

responsibility in respect thereof and access thereto. 

4. No use or occupancy or separate operation of part of the Work may occur prior to compliance 

with the requirements of Paragraph 5.10 regarding property insurance. 

14.06 Final Inspection 

A. Upon written notice from Contractor that the entire Work or an agreed portion thereof is complete, 

Engineer will promptly make a final inspection with Owner and Contractor and will notify 

Contractor in writing of all particulars in which this inspection reveals that the Work is incomplete 

or defective. Contractor shall immediately take such measures as are necessary to complete such 

Work or remedy such deficiencies. 

1. If after the performance of such final completion inspection, Engineer determines that the 

Work is not substantially complete, Contractor shall be liable to Owner for any and all costs 

and expenses (including, but not limited to, Engineer’s fees and expenses) incurred by the 

Owner as a result thereof.  Contractor covenants and agrees that Owner may retain, deduct, 

and/or offset moneys due to the Owner pursuant to this Paragraph 14.06.A.1 from moneys due 

to Contractor under the Agreement.  Contractor further covenants and agrees that Owner 

retains the right to make such deduction or offset at any time prior to and including final 
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payment and that the imposition and the deduction and/or offset of such moneys shall not be 

subject to any notice or claim provisions of the Contract Documents. 

14.07 Final Payment 

A. Application for Payment: 

1. After Contractor has, in the opinion of Engineer, satisfactorily completed all corrections 

identified during the final inspection and has delivered, in accordance with the Contract 

Documents, all maintenance and operating instructions, schedules, guarantees, bonds, 

certificates or other evidence of insurance, certificates of inspection, marked-up record 

documents (as provided in Paragraph 6.12), and other documents, Contractor may make 

application for final payment following the procedure for progress payments. 

2. The final Application for Payment shall be accompanied (except as previously delivered) by: 

a. all documentation called for in the Contract Documents, including but not limited to the 

evidence of insurance required by Paragraph 5.04.B.6; 

b. consent of the surety, if any, to final payment;  

c. a list of all Claims against Owner that Contractor believes are unsettled; and  

d. complete and legally effective releases or waivers (satisfactory to Owner) of all Lien rights 

arising out of or Liens filed in connection with the Work. 

e. Record Drawings required by Paragraph 6.12; 

f. An affidavit that all payrolls, bills for materials and equipment, and other indebtedness 

connected with the Work for which the Owner of his property might in any way be 

responsible or encumbered, have been paid or otherwise satisfied or will be paid from the 

amount due at final payment. 

g. Certificates from the Contractor that the Project has been completed in strict accordance 

with the Contract Documents; and 

h. Contractor’s satisfactory cleaning of the Work site as required by the Contract Documents. 

3. In lieu of the releases or waivers of Liens specified in Paragraph 14.07.A.2 and as approved 

by Owner, Contractor may furnish receipts or releases in full and an affidavit of Contractor 

that:  (i) the releases and receipts include all labor, services, material, and equipment for which 

a Lien could be filed; and (ii) all payrolls, material and equipment bills, and other indebtedness 

connected with the Work for which Owner 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. 
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B. Engineer’s Review of Application and Acceptance: 

1. If, on the basis of Engineer’s observation of the Work during construction and final inspection, 

and Engineer’s review of the final Application for Payment and accompanying documentation 

as required by the Contract Documents, Engineer is satisfied that the Work has been completed 

and Contractor’s other obligations under the Contract Documents have been fulfilled, 

Engineer will, within ten days after receipt of the final Application for Payment, indicate in 

writing Engineer’s recommendation of payment and present the Application for Payment to 

Owner for payment. At the same time Engineer will also give written notice to Owner and 

Contractor that the Work is acceptable subject to the provisions of Paragraph 14.09. Otherwise, 

Engineer will return the Application for Payment to Contractor, indicating in writing the 

reasons for refusing to recommend final payment, in which case Contractor shall make the 

necessary corrections and resubmit the Application for Payment. 

C. Payment Becomes Due: 

1. Thirty days after the presentation to Owner of the Application for Payment and accompanying 

documentation, the amount recommended by Engineer, less any sum Owner is entitled to set 

off against Engineer’s recommendation, including but not limited to liquidated damages, will 

become due and will be paid by Owner to Contractor. 

14.08 Final Completion Delayed 

A. If, through no fault of Contractor, final completion of the Work is significantly delayed, and if 

Engineer so confirms, Owner shall, upon receipt of Contractor’s final Application for Payment 

(for Work fully completed and accepted) and recommendation of Engineer, and without 

terminating the Contract, make payment of the balance due for that portion of the Work fully 

completed and accepted. If the remaining balance to be held by Owner for Work not fully 

completed or corrected is less than the retainage stipulated in the Agreement, and if bonds have 

been furnished as required in Paragraph 5.01, the written consent of the surety to the payment of 

the balance due for that portion of the Work fully completed and accepted shall be submitted by 

Contractor to Engineer with the Application for such payment. Such payment shall be made under 

the terms and conditions governing final payment, except that it shall not constitute a waiver of 

Claims. 

14.09 Waiver of Claims 

A. The making and acceptance of final payment will constitute: 

1. a waiver of all Claims by Owner against Contractor, except Claims arising from unsettled 

Liens, from defective Work appearing after final inspection pursuant to Paragraph 14.06, from 

failure to comply with the Contract Documents or the terms of any special guarantees specified 

therein, or from Contractor’s continuing obligations, including but not limited to 

indemnifications, under the Contract Documents; and 

2. a waiver of all Claims by Contractor against Owner other than those previously made in 

accordance with the requirements herein and expressly acknowledged by Owner in writing as 

still unsettled. 
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3. Upon satisfactory completion of the Work performed under this Contract, as a condition before 

final payment under this Contract, or as a termination settlement under this Contract, the 

Contractor shall execute and deliver to the Owner a release of all claims against the Owner 

arising under or by virtue of this Contract, except claims which are specifically exempted by 

the Contractor to be set forth therein. Unless otherwise provided in this Contract or by State 

law or otherwise expressly agreed to by the parties to this agreement, final payment under this 

Contract or settlement upon termination of this agreement shall not constitute a waiver of the 

Owner's claims against the Contractor or his sureties under this agreement or applicable 

performance and payment bonds. 

ARTICLE 15 – SUSPENSION OF WORK AND TERMINATION 

15.01 Owner May Suspend Work 

A. At any time and without cause, Owner may suspend the Work or any portion thereof for a period 

of not more than 90 consecutive days by notice in writing to Contractor and Engineer which will 

fix the date on which Work will be resumed. Contractor shall resume the Work on the date so 

fixed. Contractor shall be granted an adjustment in the Contract Price or an extension of the 

Contract Times, or both, directly attributable to any such suspension if Contractor makes a Claim 

therefor as provided in Paragraph 10.05. 

15.02 Owner May Terminate for Cause 

A. The occurrence of any one or more of the following events will justify termination of Contractor 

for cause: 

1. Contractor’s persistent failure to perform the Work in accordance with the Contract 

Documents (including, but not limited to, failure to supply sufficient skilled workers or 

suitable materials or equipment or failure to adhere to the Progress Schedule established under 

Paragraph 2.07 as adjusted from time to time pursuant to Paragraph 6.04); 

2. Contractor’s disregard of Laws or Regulations of any public body having jurisdiction; 

3. Contractor’s repeated disregard of the authority of Engineer; or 

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

B. If one or more of the events identified in Paragraph 15.02.A occur, Owner may, after giving 

Contractor (and surety) seven days written notice of its intent to terminate the services of 

Contractor: 

1. exclude Contractor from the Site, and take possession of the Work and of all Contractor’s, or 

Subcontractor’s at any tier, tools, appliances, construction equipment, and machinery at the 

Site, and use the same to the full extent they could be used by Contractor (without liability to 

Contractor for trespass or conversion);  

2. incorporate in the Work all materials and equipment stored at the Site or for which Owner has 

paid Contractor but which are stored elsewhere; and  
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3. complete the Work as Owner may deem expedient. 

C. If Owner proceeds as provided in Paragraph 15.02.B, Contractor shall not be entitled to receive 

any further payment until the Work is completed. If the unpaid balance of the Contract Price 

exceeds all claims, costs, losses, and damages (including but not limited to all fees and charges of 

engineers, architects, attorneys, and other professionals and all court or arbitration or other dispute 

resolution costs) sustained by Owner arising out of or relating to completing the Work, such excess 

will be paid to Contractor. If such claims, costs, losses, and damages exceed such unpaid balance, 

Contractor shall pay the difference to Owner. Such claims, costs, losses, and damages incurred by 

Owner will be reviewed by Engineer as to their reasonableness and, when so approved by 

Engineer, incorporated in a Change Order. When exercising any rights or remedies under this 

Paragraph, Owner shall not be required to obtain the lowest price for the Work performed. 

D. Notwithstanding Paragraphs 15.02.B and 15.02.C, Contractor’s services will not be terminated if 

Contractor begins within seven days of receipt of notice of intent to terminate to correct its failure 

to perform and proceeds diligently to cure such failure within no more than 30 days of receipt of 

said notice. 

E. Where Contractor’s services have been so terminated by Owner, the termination will not affect 

any rights or remedies of Owner against Contractor then existing or which may thereafter accrue. 

Any retention or payment of moneys due Contractor by Owner will not release Contractor from 

liability. 

F. If and to the extent that Contractor has provided a performance bond under the provisions of 

Paragraph 5.01.A, the termination procedures of that bond shall supersede the provisions of 

Paragraphs 15.02.B and 15.02.C. 

G. Upon receipt of a default termination action, the Contractor shall (1) promptly discontinue all 

services affected (unless the notice directs otherwise), and (2) deliver or otherwise make available 

to the Owner all data, drawings, specifications, reports, estimates, summaries, and such other 

information and materials as may have been accumulated by the Contractor in performing this 

Contract, whether completed or in process. Upon termination for default, the Owner may take over 

the Work and may award another party a contract to complete the Work. 

H. If, after termination for failure of the Contractor to fulfill contractual obligations, it is determined 

that the Contractor had not failed to fulfill contractual obligations, the termination shall be deemed 

to have been for the convenience of the Owner. In such event, adjustment of the price provided 

for in this subagreement shall be made as provided in Paragraph 15.03 of this clause. 

15.03 Owner May Terminate For Convenience 

A. Owner may, at any time, terminate the Contract in whole or in part for Owner’s convenience and 

without cause.  Termination by Owner under this paragraph shall be by a notice of termination 

delivered to Contractor specifying the extent of termination and the effective date. Upon seven 

days written notice to Contractor and Engineer, Owner may, without cause and without prejudice 

to any other right or remedy of Owner, terminate the Contract. In such case, Contractor shall be 

paid for (without duplication of any items): 
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1. completed and acceptable Work executed in accordance with the Contract Documents prior to 

the effective date of termination, including fair and reasonable sums for overhead and profit 

on such Work; 

2. expenses sustained prior to the effective date of termination in performing services and 

furnishing labor, materials, or equipment as required by the Contract Documents in connection 

with uncompleted Work, plus fair and reasonable sums for overhead and profit on such 

expenses; 

3. all claims, costs, losses, and damages (including but not limited to all fees and charges of 

engineers, architects, attorneys, and other professionals and all court or arbitration or other 

dispute resolution costs) incurred in settlement of terminated contracts with Subcontractors, 

Suppliers, and others; and 

4. reasonable expenses directly attributable to termination. 

B. Contractor shall not be paid on account of loss of anticipated profits or revenue or other economic 

loss arising out of or resulting from such termination.Upon receipt of a notice of termination for 

convenience, Contractor shall immediately, in accordance with instructions from Owner, proceed 

with performance of the following duties regardless of delay in determining or adjusting amounts 

due under this Paragraph 15.03.B: 

1. Cease operations as specified in the notice; 

2. Place no further orders and enter into no further subcontracts for materials, labor, services, or 

facilities except as necessary to complete continued portions of the Contract; 

3. Terminate all subcontracts and orders to the extent they relate to the Work terminated; 

4. Proceed to complete the performance of Work not terminated; and 

5. Take actions that may be necessary, or that Owner may direct, for the protection and 

preservation of the terminated Work. 

C. Upon such termination, Contractor shall recover as its sole remedy payment of the percentage of 

the Contract Price equal to the percentage of the work performed satisfactorily and not previously 

paid for as determined by Engineer.  Contractor hereby waives and forfeits all other claims for 

payment and damages, including, without limitation, anticipated profits or revenue or other 

economic loss arising out of or resulting from such termination. 

D. Owner shall be credited for: 

1. payments previously made to Contractor for the terminated portion of the Work; 

2. claims which Owner has against Contractor under the Contract; and 

3. the value of the materials, supplies, equipment, or other items that are to be disposed of by 

Contractor that are part of the Contract Price. 
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15.04 Contractor May Stop Work or Terminate 

A. If, through no act or fault of Contractor, (i) the Work is suspended for more than 90 consecutive 

days by Owner or under an order of court or other public authority, or (ii) Engineer fails to act on 

any Application for Payment within 30 days after it is submitted, or (iii) Owner fails for 30 days 

to pay Contractor any sum finally determined to be due, then Contractor may, upon seven days 

written notice to Owner and Engineer, and provided Owner or Engineer do not remedy such 

suspension or failure within that time, terminate the Contract and recover from Owner payment 

on the same terms as provided in Paragraph 15.03. 

B. In lieu of terminating the Contract and without prejudice to any other right or remedy, if Engineer 

has failed to act on an Application for Payment within 30 days after it is submitted, or Owner has 

failed for 30 days to pay Contractor any sum finally determined to be due, Contractor may, seven 

days after written notice to Owner and Engineer, stop the Work until payment is made of all such 

amounts due Contractor, including interest thereon. The provisions of this Paragraph 15.04 are not 

intended to preclude Contractor from making a Claim under Paragraph 10.05 for an adjustment in 

Contract Price or Contract Times or otherwise for expenses or damage directly attributable to 

Contractor’s stopping the Work as permitted by this Paragraph. 

ARTICLE 16 – DISPUTE RESOLUTION 

16.01 Methods and Procedures 

A. Either Owner or Contractor may request mediation of any Claim submitted to Engineer for a 

decision under Paragraph 10.05 before such decision becomes final and binding. The mediation 

will be governed by the Construction Industry Mediation Rules of the American Arbitration 

Association in effect as of the Effective Date of the Agreement. The request for mediation shall 

be submitted in writing to the American Arbitration Association and the other party to the 

Contract. Mediation is acceptable if agreed to by the non-requesting party.  The mediator shall be 

mutually agreed upon by the Owner and Contractor. Timely submission of the request shall stay 

the effect of Paragraph 10.05.E. 

B. Owner and Contractor shall participate in the mediation process in good faith. The process shall 

be concluded within 60 days of filing of the request, unless a longer time period is mutually agreed 

to in writing by Owner and Contractor. The date of termination of the mediation shall be 

determined by application of the mediation rules referenced above. 

C. If the Claim is not resolved by mediation, Engineer’s action under Paragraph 10.05.C or a denial 

pursuant to Paragraphs 10.05.C.3 or 10.05.D shall become final and binding 30 days after 

termination of the mediation unless, within that time period, Owner or Contractor: 

1. elects in writing to invoke any dispute resolution process provided for in the Supplementary 

Conditions; or 

2. agrees with the other party to submit the Claim to another dispute resolution process; or 

3. gives written notice to the other party of the intent to submit the Claim to a court of competent 

jurisdiction indicated in Paragraph 17.05. If written notice is given under Paragraph 16.01.C.3, 
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then Engineer’s action under Paragraphs 10.05.C.3 or 10.05.D shall become final and binding 

90 days after termination of mediation unless a suit is filed and served. 

ARTICLE 17 – MISCELLANEOUS 

17.01 Giving Notice 

A. Whenever any provision of the Contract Documents requires the giving of written notice, it will 

be deemed to have been validly given if: 

1. delivered in person to the individual or to a member of the firm or to an officer of the 

corporation for whom it is intended; or 

2. delivered at or sent by registered or certified mail, postage prepaid, to the last business address 

known to the giver of the notice. 

17.02 Computation of Times 

A. When any period of time is referred to in the Contract Documents by days, it will be computed to 

exclude the first and include the last day of such period. If the last day of any such period falls on 

a Saturday or Sunday or on a day made a legal holiday by the law of the applicable jurisdiction, 

such day will be omitted from the computation. 

17.03 Cumulative Remedies 

A. The duties and obligations imposed by these General Conditions and the rights and remedies 

available hereunder to the parties hereto are in addition to, and are not to be construed in any way 

as a limitation of, any rights and remedies available to any or all of them which are otherwise 

imposed or available by Laws or Regulations, by special warranty or guarantee, or by other 

provisions of the Contract Documents. The provisions of this Paragraph will be as effective as if 

repeated specifically in the Contract Documents in connection with each particular duty, 

obligation, right, and remedy to which they apply. 

17.04 Survival of Obligations 

A. All representations, indemnifications, warranties, and guarantees made in, required by, or given 

in accordance with the Contract Documents, as well as all continuing obligations indicated in the 

Contract Documents, will survive final payment, completion, and acceptance of the Work or 

termination or completion of the Contract or termination of the services of Contractor. 

17.05 Controlling Law 

A. This Contract is to be governed by the law of the state in which the Project is located. This contract 

shall be governed in all respects by the laws of the Commonwealth of Virginia and any litigation 

with respect thereto shall be brought in the venue proper in either the General District or Circuit 

Court of Rockingham County, Virginia. Contractor hereby waives any right, which may exist 

under Federal Law, to remove any case to Federal Court. Contractor shall comply with applicable 

federal, state, and local laws and regulations. 
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17.06 Headings 

A. Article and paragraph headings are inserted for convenience only and do not constitute parts of 

these General Conditions. 

17.07 Right to Audit 

A. Contractor shall keep full and accurate records of all costs incurred and items billed in connection 

with the performance of the Work, which records shall be open to audit by the Owner or Engineer 

or its authorized representatives during performance of the Work and until three years after Final 

Payment. In addition, Contractor shall make it a condition of all subcontracts relating to the Work 

that any and all Subcontractors will keep accurate records of costs incurred and items billed in 

connection with their work and that such records shall be open to audit by the Owner or its 

authorized representatives during performance of the Work and until three years after Final 

Payment. 
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Supplementary Conditions

These Supplementary Conditions amend or supplement the Standard General Conditions of the Construction
Contract Funding Agency Edition (No. C-710, 2002 Edition) and other provisions of the Contract Documents as
indicated below. All provisions that are not so amended or supplemented remain in full force and effect.

The terms used in these Supplementary Conditions will have the meanings indicated 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.

TABLE OF CONTENTS
Page

SC-1.01.A2 Agreement 1
SC-1.01.A.3 Application for Payment 1
SC-1.01.A.10 Change Order 1
SC-1.01.A.21 Field Order 1
SC-2.03.A Commencement of Contract Times; Notice to Proceed 2
SC-4.02 Subsurface and Physical Conditions 2
SC-4.06 Hazardous Environmental Condition at Site 2
SC-5.03 Certificates of Insurance 2
SC-5.04 Contractor’s Liability Insurance 2
SC-6.05.C Substitutes and “Or-Equals”, Engineer’s Evaluation 3
SC-6.06 Concerning Subcontractors, Suppliers, and Others 3
SC-9.03 Project Representative 3
SC-14.02.A.3 Applications for Payment 4
SC-14.02.C.1 Payment Becomes Due 4

SC-1.01.A.2. Add the following language to the end of Paragraph 1.01.A.2:

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. {add other funding sources and modify when necessary.}

SC-1.01.A.3. Add the following language to the end of Paragraph 1.01.A.4:

The Application for Payment form to be used on this Project is EJCDC No. C-620. The Agency must approve
all Applications for Payment before payment is made.

SC-1.01.A.10. Add the following language to the end of Paragraph 1.01.A.9:

The Change Order form to be used on this Project is EJCDC No. C-941. Agency approval is required before
Change Orders are effective.

SC-1.01.A.21. Add the following language to the end of Paragraph 1.01.A.21:

The Engineer’s Consultants on this project are: {list all consultants}.
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SC-2.03.A. Delete Paragraph 2.03.A in its entirety and insert the following in its place:

A. The Contract Times will commence to run on the day indicated in the Notice to Proceed. A Notice to
Proceed may be given at any time within 30 days after the Effective Date of the Agreement.

SC-4.02. Add the following new paragraph immediately after Paragraph 4.02.B:

C. The following “technical data” is available for the Harrisonburg Parkview Tank:
1. Preliminary Geotechnical Engineering Study

SC-4.06. Add the following new paragraph immediately after Paragraph 4.06.I:

J. The following “technical data” is available for the Harrisonburg Parkview Tank:

SC-5.03. Add the following new paragraph immediately after Paragraph 5.03.B:

C. Failure of the Owner to demand such certificates or other evidence of full compliance with these
insurance requirements or failure of the Owner to identify a deficiency from evidence provided shall not
be construed as a waiver of Contractor’s obligation to maintain such insurance.

SC-5.04. Add the following new paragraph immediately after Paragraph 5.04.B:

C. Reference Bid Form Attachment 00100.5 Insurance Requirements Form.

SC-6.05.C. Amend the paragraph by making two subparagraphs under the title C. Engineer’s
Evaluation. The paragraph text is retitled, 6.05.C.2 After Effective Date of Agreement. A new paragraph
is added before this paragraph to read as follows:

1. During Bidding. The Contract, if awarded, will be on the basis of materials and equipment specified
or described in the Bidding Documents, or “or-equal” materials and equipment as defined in paragraph 6.05
of the General Conditions, or those substitute materials and equipment approved by the Engineer and
identified by Addendum. The materials and equipment described in the Bidding Documents establish a
standard of required type, function, and quality to be met by any proposed substitute or “or-equal” item.
Request for Engineer’s clarification of materials and equipment considered “or-equal” prior to the Effective
Date of the Agreement must be received by the Engineer at least 5 days prior to the date for receipt of Bids.
No item of material or equipment will be considered by Engineer as a substitute unless written request for
approval has been submitted by Bidder and has been received by Engineer at least 15 days prior to the date
for receipt of Bids. Each request shall conform to the requirements of Paragraph 6.05 of the General
Conditions. The burden of proof of the merit of the proposed item is upon the Bidder. Engineer’s decision
of approval or disapproval of a proposed item will be final. If Engineer approves any proposed substitute
item, such approval will be set forth in an Addendum issued to all prospective Bidders. Bidders shall not
rely upon approvals made in any other manner.
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SC-6.06 Add a new paragraph immediately after Paragraph 6.06.G:

H. The Contractor shall not award work valued at more than fifty (50%) percent of the Contract Price to
Subcontractor(s), without prior written approval of the Owner.

SC-9.03.A. Add the following language at the end of paragraph 9.03.A:

The Engineer will provide Resident Project Representative services for this project. The Duties,
Responsibilities, and Limitations of Authority of the Resident Project Representative will be as stated in
Exhibit D of the Agreement Between Owner and Engineer, E-510, 2002 Edition, as amended and executed
for this specific Project

SC-14.02.A.3 Add the following language at the end of paragraph 14.02.A.3:

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-14.02.C.1. Delete Paragraph 14.02.C.1 in its entirety and insert the following in its place:

1. 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 14.02.D
will become due ten days after the Application for Payment is presented to the Owner, and the
Owner will make payment to the Contractor.
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Change Order

No.

Date of Issuance: Effective Date:

Project: Owner: Owner's Contract No.:

Contract: Date of Contract:

Contractor: Engineer's Project No.:

The Contract Documents are modified as follows upon execution of this Change Order:

Description:

Attachments (list documents supporting change):

CHANGE IN CONTRACT PRICE: CHANGE IN CONTRACT TIMES:

Original Contract Price: Original Contract Times: Working
days

Calendar days
Substantial completion (days or date):

$ Ready for final payment (days or date):

[Increase] [Decrease] from previously
approved Change Orders No. to No.

:

[Increase] [Decrease] from previously approved Change Orders
No. to No. :

Substantial completion (days):
$ Ready for final payment (days):

Contract Price prior to this Change Order: Contract Times prior to this Change Order:
Substantial completion (days or date):

$ Ready for final payment (days or date):

[Increase] [Decrease] of this Change Order: [Increase] [Decrease] of this Change Order:
Substantial completion (days or date):

$ Ready for final payment (days or date):

Contract Price incorporating this Change
Order:

Contract Times with all approved Change Orders:
Substantial completion (days or date):

$ Ready for final payment (days or date):

RECOMMENDED: ACCEPTED: ACCEPTED:

By: By: By:
Engineer (Authorized Signature) Owner (Authorized Signature) Contractor (Authorized Signature)

Date: Date: Date:
Approved by Funding Agency (if applicable):

____________________________________________________________ Date:
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Change Order

Instructions

A. GENERAL INFORMATION

This document was developed to provide a uniform format for handling contract changes that affect
Contract Price or Contract Times. Changes that have been initiated by a Work Change Directive must be
incorporated into a subsequent Change Order if they affect Price or Times.

Changes that affect Contract Price or Contract Times should be promptly covered by a Change Order. The
practice of accumulating Change Orders to reduce the administrative burden may lead to unnecessary
disputes.

If Milestones have been listed in the Agreement, any effect of a Change Order thereon should be addressed.

For supplemental instructions and minor changes not involving a change in the Contract Price or Contract
Times, a Field Order should be used.

B. COMPLETING THE CHANGE ORDER FORM

Engineer normally initiates the form, including a description of the changes involved and attachments based
upon documents and proposals submitted by Contractor, or requests from Owner, or both.

Once Engineer has completed and signed the form, all copies should be sent to Owner or Contractor for
approval, depending on whether the Change Order is a true order to the Contractor or the formalization of a
negotiated agreement for a previously performed change. After approval by one contracting party, all copies
should be sent to the other party for approval. Engineer should make distribution of executed copies after
approval by both parties.

If a change only applies to price or to times, cross out the part of the tabulation that does not apply.
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AIA Document G706™ – 1994. Copyright © 1970 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA
®

Document is
protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA

®
Document, or any portion of it, may

result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the law. This document was produced by AIA
software at 10:50:41 on 11/12/2015 under Order No.3817514914_1 which expires on 12/07/2016, and is not for resale.
User Notes: (2051308113)

1

RTQLGEV< (Name and address) CTEJKVGEV�U!RTQLGEV!PWODGT< QYPGT<!

CTEJKVGEV<!

EQPVTCEVQT<!

UWTGV[<!

QVJGT<!

!
EQPVTCEV!HQT< General Construction!

VQ!QYPGT<!(Name and address) EQPVTCEV!FCVGF<

UVCVG!QH<

EQWPV[!QH<

The undersigned hereby certifies that, except as listed below, payment has been made in full and all obligations have
otherwise been satisfied for all materials and equipment furnished, for all work, labor, and services performed, and for
all known indebtedness and claims against the Contractor for damages arising in any manner in connection with the
performance of the Contract referenced above for which the Owner or Owner’s property might in any way be held
responsible or encumbered.

GZEGRVKQPU<!

SUPPORTING DOCUMENTS ATTACHED HERETO: EQPVTCEVQT< (Name and address)
2/ Consent of Surety to Final Payment. Whenever

Surety is involved, Consent of Surety is
required. AIA Document G707, Consent of
Surety, may be used for this purpose

Indicate Attachment Yes No

BY:

The following supporting documents should be attached
hereto if required by the Owner:

(Signature of authorized representative)

2/ Contractor’s Release or Waiver of Liens,
conditional upon receipt of final payment.

(Printed name and title)

3/ Separate Releases or Waivers of Liens from
Subcontractors and material and equipment
suppliers, to the extent required by the Owner,
accompanied by a list thereof.

Subscribed and sworn to before me on this date:

Notary Public:
4/ Contractor’s Affidavit of Release of Liens (AIA

Document G706A).
My Commission Expires:
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AIA Document G706A™ – 1994. Copyright © 1982 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA
®

Document is
protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA

®
Document, or any portion of it, may

result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the law. This document was produced by AIA
software at 10:53:41 on 11/12/2015 under Order No.3817514914_1 which expires on 12/07/2016, and is not for resale.
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1

RTQLGEV< (Name and address) CTEJKVGEV�S PROJECT
NUMBER:

QYPGT<!

CTEJKVGEV<!

EQPVTCEVQT<!

UWTGV[<!

QVJGT<!

!
EQPVTCEV!HQT< General
Construction!

VQ!QYPGT< (Name and address) EQPVTCEV!FCVGF<

UVCVG!QH<

EQWPV[!QH<

The undersigned hereby certifies that to the best of the undersigned’s knowledge, information and belief, except as
listed below, the Releases or Waivers of Lien attached hereto include the Contractor, all Subcontractors, all suppliers
of materials and equipment, and all performers of Work, labor or services who have or may have liens or
encumbrances or the right to assert liens or encumbrances against any property of the Owner arising in any manner out
of the performance of the Contract referenced above.

GZEGRVKQPU<!

SUPPORTING DOCUMENTS ATTACHED HERETO: EQPVTCEVQT< (Name and address)
2/ Contractor’s Release or Waiver of Liens,

conditional upon receipt of final payment.

3/ Separate Releases or Waivers of Liens from
Subcontractors and material and equipment
suppliers, to the extent required by the Owner,
accompanied by a list thereof.

BY:

(Signature of authorized
representative)

(Printed name and title)

Subscribed and sworn to before me on this date:

Notary Public:
My Commission Expires:
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1

RTQLGEV< (Name and address) CTEJKVGEV�U!RTQLGEV!PWODGT< ! QYPGT<!

CTEJKVGEV<!

EQPVTCEVQT<!

UWTGV[<!

QVJGT<!

!
EQPVTCEV!HQT< General Construction!

VQ!QYPGT< (Name and address) EQPVTCEV!FCVGF<

In accordance with the provisions of the Contract between the Owner and the Contractor as indicated above, the
(Insert name and address of Surety)

, SURETY,
on bond of
(Insert name and address of Contractor)

, CONTRACTOR,
hereby approves of the final payment to the Contractor, and agrees that final payment to the Contractor shall not relieve the Surety
of any of its obligations to
(Insert name and address of Owner)

, OWNER,
as set forth in said Surety’s bond.

IN WITNESS WHEREOF, the Surety has hereunto set its hand on this date:
(Insert in writing the month followed by the numeric date and year.)

(Surety)

(Signature of authorized representative)

Attest:
(Seal): (Printed name and title)
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SUMMARY 011000 - 1

SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Work covered by the Contract Documents.
2. Type of the Contract.
3. Work phases.
4. Work under other contracts.
5. Products ordered in advance.
6. Owner-furnished products.
7. Use of premises.
8. Owner's occupancy requirements.
9. Work restrictions.
10. Specification formats and conventions.

B. Related Sections include the following:

1. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures
governing temporary use of Owner's facilities.

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification: Harrisonburg Public Utilities Parkview 0.5 Million Gallon Elevated
Water Tank.

1. Project Location: Harrisonburg, Virginia

B. Owner: Harrisonburg Department of Public Utilities

Shipping:
2155 Beery Road
Harrisonburg, VA 22801

Phone 540.434.9959
Fax 540.434.9769

Owner's Representative: Mike Collins, P.E., Public Utilities Director
Mike.Collins@harrisonburgva.gov
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1.4 TYPE OF CONTRACT

A. It is the declared and acknowledged intent of this Specification to provide and secure the
construction of project Harrisonburg Public Utilities Parkview 0.5 Million Gallon Elevated
Water Tank, complete, tested, and ready for service. The Work includes furnishing all labor,
equipment, and materials, where required, and performing all Work necessary to complete the
Project as described in these Specifications and shown on the Drawings.

1.5 USE OF PREMISES

A. General: Contractor shall have full use of premises for construction operations, including use of
Project site, during construction period. Contractor’s use of premises is limited only by
Owner's right to perform Work or to retain other contractors on portions of Project.

B. Portions of the Project are near overhead high voltage lines. Meet the requirements of the
Virginia Overhead High Voltage Line Safety Act. Costs involved in meeting these
requirements shall be the responsibility of the Contractor.

C. All Work occurring in VDOT right of ways shall comply with the VDOT work area protection
manual. Strict adherence to the manual, including certified flagmen for traffic control, is a
requirement of this Contract. All costs associated with adherence to the manual shall be the
responsibility of the Contractor. The Contractor is responsible for obtaining a VDOT land use
permit prior to construction.

D. Contractor shall obtain permission in writing from property owners prior to doing any Work or
performing any activity outside of the easements provided by the Owner and as shown on the
Contract Documents. Permissions shall include conditions for use and restoration of property.
The Contractor is responsible for obtaining and complying with all relevant local, state, and
federal permits associated with Work on private property. Copies of written permissions shall
be given to the Owner.

E. Contractor shall document existing conditions prior to starting work by video recording areas
within the project area and provide copy to the Owner either as a DVD, USB drive or other
electronic media acceptable to Owner.

1.6 WORK RESTRICTIONS

A. On-Site Work Hours: Normal working hours are defined as 7:00 a.m. to 5:00 p.m., Monday
through Friday.

1. If the Contractor desires to perform Work outside normal working hours or on Saturdays
or Sundays, he shall request permission to work such hours at least 48 hours in advance
to allow arrangements to be made for proper inspection.

2. The Owner may refuse the Contractor permission to work outside of normal hours and
may require that the Contractor agree to reimburse the Owner any expenses it incurs due
to work occurring outside of normal business hours.

3. Reasonable efforts shall be made by the Contractor to avoid undue noise during the night
and on Sundays, if it is necessary to work at such times.
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4. Under all conditions, the Contractor is responsible for complying with the City’s noise
ordinance.

5. Under normal circumstances the Contractor will not be permitted to work on Sundays or
Owner holidays.

6. The Owner reserves the right to schedule the Contractor to work outside normal working
hours in the interest of public safety or convenience.

B. Existing Utility Interruptions: 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 Engineer and Owner not less than two days in advance of proposed utility
interruptions.

2. Do not proceed with utility interruptions without Owner's written permission.

1.7 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format: The Specifications are organized into Divisions and Sections using the
50-division format and CSI/CSC's "Master Format" numbering system.

1. Section Identification: The Specifications use Section numbers and titles to help cross-
referencing in the Contract Documents. Sections in the Project Manual are in numeric
sequence; however, the sequence is incomplete because all available Section numbers are
not used. Consult the table of contents at the beginning of the Project Manual to
determine numbers and names of Sections in the Contract Documents.

2. Division 01: Sections in Division 01 govern the execution of the Work of all Sections in
the Specifications.

B. 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. Abbreviated Language: Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as appropriate.
Words implied, but not stated, shall be inferred as the sense requires. Singular words
shall be interpreted as plural and plural words shall be interpreted as singular where
applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by
others when so noted.

a. 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.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and processing
Contract modifications.

1.3 MINOR CHANGES IN THE WORK

A. Engineer will issue supplemental instructions authorizing Minor Changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, in writing.

1.4 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Owner will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If
necessary, the description will include supplemental or revised Drawings and Specifications.

1. Proposal Requests issued by Owner are for information only. Do not consider them
instructions either to stop work in progress or to execute the proposed change.

2. Within the time specified in Proposal Request, submit a quotation estimating cost
adjustments to the Contract Sum and the Contract Time necessary to execute the change.

a. Include a list of quantities of products required or eliminated and unit costs, with
total amount of purchases and credits to be made. If requested, furnish survey data
to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's Construction Schedule that indicates the effect of

the change, including, but not limited to, changes in activity duration, start and
finish times, and activity relationship. Use available total float before requesting
an extension of the Contract Time.

B. Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the
Contract, Contractor may propose changes by submitting a request for a change to Owner.
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1. Include a statement outlining reasons for the change and the effect of the change on the
Work. Provide a complete description of the proposed change. Indicate the effect of the
proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's Construction Schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.

6. Comply with requirements in Division 01 Section "Product Requirements" if the
proposed change requires substitution of one product or system for product or system
specified.

1.5 CHANGE ORDER PROCEDURES

A. Upon approval of a Proposal Request, Owner will issue a Change Order for signatures of Owner
and Contractor on the Change Order Form in the project manual.

*Please use the attached Change Order document.

B. It is the Owner’s intention to include all minor changes in quantities listed in the Bid Form in
the final Change Order.

1.6 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: Owner may issue a Construction Change Directive.
Construction Change Directive instructs Contractor to proceed with a change in the Work, for
subsequent inclusion in a Change Order.

1. Construction Change Directive contains a complete description of change in the Work. It
also designates method to be followed to determine change in the Contract Sum or the
Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of work required by the
Construction Change Directive.

1. After completion of change, submit an itemized account and supporting data necessary to
substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 012900 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements necessary to prepare and
process Applications for Payment.

B. Related Sections include the following: Changes to the Contract may involve close
coordination between this Section and Sections listed in subparagraphs below.

1. Division 01 Section "Contract Modification Procedures" for administrative procedures
for handling changes to the Contract.

2. Division 01 Section "Construction Progress Documentation" for administrative
requirements governing preparation and submittal of Contractor's Construction
Schedule and Submittals Schedule.

1.3 DEFINITIONS

A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract
Sum to various portions of the Work and used as the basis for reviewing Contractor's
Applications for Payment. The Owner may require this schedule of values to correlate with
activities in the accepted project schedule.

1.4 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and payments as
certified by Engineer and paid for by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial
Completion, and final Application for Payment involve additional requirements.

B. Payment Application Times: The date for each progress payment is indicated in the Agreement
between Owner and Contractor. The period of construction Work covered by each Application
for Payment is the period indicated in the Agreement.

C. Payment Application Times: Progress payments shall be submitted to Engineer by the 25th of
the month. The period covered by each Application for Payment is one month, ending on the
last day of the month.
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D. Payment Application Forms: Use C-620 Contractor’s Application for Payment form for
Applications for Payment.

E. Application Preparation: Complete every entry on form. Notarize and execute by a person
authorized to sign legal documents on behalf of Contractor. Owner will return incomplete
applications without action.

1. Entries shall match data on the Schedule of Values and Contractor's Construction
Schedule. Use updated schedules if revisions were made.

2. Include amounts of Change Orders and Construction Change Directives issued before
last day of construction period covered by application.

F. Transmittal: Submit 5 signed and notarized original copies of each Application for Payment to
Owner by a method ensuring receipt. One copy shall include waivers of lien and similar
attachments if required.

1. Transmit each copy with a transmittal form listing attachments and recording
appropriate information about application. Insert instructions for preparation and
submittal of waivers or releases here if not stated in the Supplementary Conditions Lien
laws vary widely in the U.S. Owner's legal counsel and financial advisors, not Architect,
should establish requirements for waivers of mechanic's lien. First two alternative
paragraphs and associated subparagraphs below are examples of ways to handle waivers
of lien. Select one or replace both with another effective method.

G. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's
liens from subcontractors, sub-subcontractors, and suppliers for construction period covered by
the previous application.

1. Submit partial waivers on each item for amount requested in previous application, after
deduction for retainage, on each item.

2. When an application shows completion of an item, submit final or full waivers.
3. Owner reserves the right to designate which entities involved in the Work must submit

waivers.
4. Submit final Application for Payment with or preceded by final waivers from every

entity involved with performance of the Work covered by the application who is
lawfully entitled to a lien.

5. Waiver Forms: Submit waivers of lien on forms, executed in a manner acceptable to
Owner.

H. Initial Application for Payment: Administrative actions and submittals that must precede or
coincide with submittal of first Application for Payment include the following:

1. List of subcontractors.
2. Contractor's Construction Schedule (preliminary if not final).
3. Products list.
4. Schedule of unit prices.
5. Submittals Schedule (preliminary if not final).
6. List of Contractor's staff assignments.
7. List of Contractor's principal consultants.
8. Copies of building permits.
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9. Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

10. Initial progress report.
11. Report of preconstruction conference.
12. Certificates of insurance and insurance policies.
13. Performance and payment bonds.
14. Data needed to acquire Owner's insurance.
15. Initial settlement survey and damage report if required.

I. Application for Payment at Substantial Completion: After issuing the Certificate of Substantial
Completion, submit an Application for Payment showing 100 percent completion for portion of
the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete and a
statement showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificates of Partial Substantial Completion issued
previously for Owner occupancy of designated portions of the Work.

J. Final Payment Application: Submit final Application for Payment with releases and supporting
documentation not previously submitted and accepted, including, but not limited, to the
following:

1. Evidence of completion of Project closeout requirements.
2. Insurance certificates for products and completed operations where required and proof

that taxes, fees, and similar obligations were paid.
3. Updated final statement, accounting for final changes to the Contract Sum.
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
6. AIA Document G707, "Consent of Surety to Final Payment."
7. Evidence that claims have been settled.
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of

date of Substantial Completion or when Owner took possession of and assumed
responsibility for corresponding elements of the Work.

9. Final, liquidated damages settlement statement.
10. VDOT acceptance letter.

1.5 METHOD OF PAYMENT FOR CONSTRUCTION ITEMS

A. All items included in the Bid Form shall be paid on a "Lump Sum" basis.

B. All excavation required for construction for this project (i.e. Water lines, valve vaults,
foundation, etc.) shall be considered incidental to construction of said item and there shall
be no separate payment made for excavation. All excavation required for construction
shall be considered "unclassified"; i.e. there will be no additional payment for rock,
frozen material, or otherwise unsuitable materials.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 MOBILIZATION and DEMOBILIZATION – Mobilization and Demobilization is intended to
reimburse the Contractor for fixed/overhead costs incurred prior to or near the start of
construction and at or near the end of construction. Mobilization and Demobilization includes
the cost for such items as permits, bonds, insurance, job trailer, project sign, etc. Mobilization
and Demobilization shall not exceed 5% of the Base Bid.

3.2 LUMP SUM ITEMS - These items shall be paid for on a lump sum basis. Lump sum items are
typically more complex in nature, such as pump stations, water tanks, and other specialty items.
Lump sum items may be paid for based upon an estimate of the percent complete.

A. 0.5 Million Gallon Elevated Water Storage Tank: This lump sum bid item shall include all costs
to furnish and install the 0.5 million gallon elevated water storage tank; 12-inch waterline inside
the tank site, and inside the base of the tank; tank access road; electrical, mechanical, and instru-
mentation components in and serving the tank; lighting; and mixing system, all as shown on the
plans and as specified in the Project Manual.

3.3 RETAINAGE - A portion of the Contractor's payment earned will be withheld as retainage until
project completion. No retainage will be released until after Substantial Completion has been
issued for the project. Retainage funds will be released upon satisfactory completion of all
construction punchlist items and issuance of Final Completion.

END OF SECTION
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on
Project including, but not limited to, the following:

1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Each Contractor shall participate in coordination requirements. Certain areas of responsibility
will be assigned to a specific contractor.

C. Related Sections include the following:

1. Division 01 Section "Construction Progress Documentation" for preparing and
submitting Contractor's Construction Schedule.

2. Division 01 Section "Execution" for procedures for coordinating general installation and
field-engineering services, including establishment of benchmarks and control points.

3. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.

1.3 DEFINITIONS

A. RFI: Request from Contractor seeking interpretation or clarification of the Contract
Documents.

1.4 COORDINATION

A. Coordination: Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate
construction operations, included in different Sections that depend on each other for proper
installation, connection, and operation.
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B. Prepare memoranda for distribution to each party involved, outlining special procedures
required for coordination. Include such items as required notices, reports, and list of attendees
at meetings.

C. Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid conflicts
and to ensure orderly progress of the Work. Such administrative activities include, but are not
limited to, the following:

1. Preparation of Contractor's Construction Schedule.
2. Preparation of the Schedule of Values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
9. Project closeout activities.

D. Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials.

1. Salvage materials and equipment involved in performance of, but not actually
incorporated into, the Work. Refer to other Sections for disposition of salvaged materials
that are designated as Owner's property.

1.5 SUBMITTALS

A. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key
personnel assignments, including superintendent and other personnel in attendance at Project
site. Identify individuals and their duties and responsibilities; list addresses and telephone
numbers, including home and office telephone numbers. Provide names, addresses, and
telephone numbers of individuals assigned as standbys in the absence of individuals assigned to
Project.

1. Post copies of list in Project meeting room, in temporary field office, and by each
temporary telephone. Keep list current at all times.

2. Provide emergency contact available 24 hour per day.

1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

A. General: In addition to Project superintendent, provide other administrative and supervisory
personnel as required for proper performance of the Work.

1. Include special personnel required for coordination of operations with other contractors.
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1.7 PROJECT MEETINGS

A. General: Schedule and conduct meetings and conferences at Harrisonburg Public Utilities
Administration Building unless otherwise indicated.

1. Attendees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify Owner and Engineer of scheduled
meeting dates and times.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.
3. Minutes: Record significant discussions and agreements achieved. Distribute the

meeting minutes to everyone concerned, including Owner and Engineer, within three
days of the meeting.

B. Preconstruction Conference: Owner will Schedule a preconstruction conference before starting
construction, at a time convenient to Owner, Engineer, and Contractor, but no later than 15 days
after execution of the Agreement. Hold the conference at the Harrisonburg Public Utilities
Administration Building. Conduct the meeting to review responsibilities and personnel
assignments.

1. Attendees: Authorized representatives of Owner, Engineer, and their consultants;
Contractor and its superintendent; major Subcontractors; suppliers; and other concerned
parties shall attend the conference. All participants at the conference shall be familiar
with Project and authorized to conclude matters relating to the Work.

2. Agenda: Discuss items of significance that could affect progress, including the
following:

a. Tentative construction schedule.
b. Phasing.
c. Critical work sequencing and long-lead items.
d. Designation of key personnel and their duties.
e. Procedures for processing field decisions and Change Orders.
f. Procedures for RFIs.
g. Procedures for testing and inspecting.
h. Procedures for processing Applications for Payment.
i. Distribution of the Contract Documents.
j. Submittal procedures.
k. Preparation of Record Documents.
l. Use of the premises.
m. Work restrictions.
n. Owner's occupancy requirements.
o. Responsibility for temporary facilities and controls.
p. Construction waste management and recycling.
q. Parking availability.
r. Office, work, and storage areas.
s. Equipment deliveries and priorities.
t. First aid.
u. Security.
v. Progress cleaning.
w. Working hours.

3. Minutes: Record and distribute Meeting Minutes.
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C. Progress Meetings: Owner will conduct progress meetings at weekly intervals.

1. Attendees: In addition to representatives of Owner and Engineer, each contractor,
Subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings. All participants at the conference shall be familiar with Project and authorized
to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of previous progress meeting. Review
other items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.

a. Contractor's Construction Schedule: Review progress since the last meeting.
Determine whether each activity is on time, ahead of schedule, or behind schedule,
in relation to Contractor's Construction Schedule. Determine how construction
behind schedule will be expedited; secure commitments from parties involved to
do so. Discuss whether schedule revisions are required to ensure that current and
subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Status of correction of deficient items.
14) Field observations.
15) RFIs.
16) Status of proposal requests.
17) Pending changes.
18) Status of Change Orders.
19) Pending claims and disputes.
20) Documentation of information for payment requests.

3. Minutes: Record the meeting minutes.
4. Reporting: Distribute minutes of the meeting to each party present and to parties who

should have been present.

a. Schedule Updating: Contractor to revise Construction Schedule after each
progress meeting where revisions to the schedule have been made or recognized.
Issue revised schedule to Owner and Engineer.
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1.8 REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure: Immediately on discovery of the need for interpretation of the Contract Documents,
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the
form specified.

1. RFIs shall originate with Contractor. RFIs submitted by entities other than Contractor
will be returned with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's
work or work of Subcontractors.

3. RFIs shall be submitted on the form attached in the Project Manual.
4. RFIs may be sent via email Owner.

B. Content of the RFI: Include a detailed, legible description of item needing interpretation and
the following:

1. Project name.
2. Date.
3. Name of Contractor.
4. Name of Engineer.
5. RFI number, numbered sequentially.
6. Specification Section number and title and related paragraphs, as appropriate.
7. Drawing number and detail references, as appropriate.
8. Field dimensions and conditions, as appropriate.
9. Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time

or the Contract Sum, Contractor shall state impact in the RFI.
10. Contractor's signature.
11. Attachments: Include drawings, descriptions, measurements, photos, Product Data, Shop

Drawings, and other information necessary to fully describe items needing interpretation.

a. Supplementary drawings prepared by Contractor shall include dimensions,
thicknesses, and details of affected materials, assemblies, and attachments.

C. Hard-Copy RFIs

1. Identify each page of attachments with the RFI number and sequential page number.

D. Software-Generated RFIs: Software-generated form with substantially the same content as
indicated above.

1. Attachments shall be electronic files in Adobe Acrobat PDF format.

E. Engineer's Action: Engineer will review each RFI, determine action required, and return it.
Allow seven working days for Engineer's response for each RFI. RFIs received after 1:00 p.m.
will be considered as received the following working day.

1. The following RFIs will be returned without action:

a. Requests for approval of submittals.
b. Requests for approval of substitutions.
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c. Requests for coordination information already indicated in the Contract
Documents.

d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Engineer's actions on submittals.
f. Incomplete RFIs or RFIs with numerous errors.

2. Engineer's action may include a request for additional information, in which case
Engineer's time for response will start again.

3. Engineer's action on RFIs that may result in a change to the Contract Time or the
Contract Sum may be eligible for Contractor to submit Change Proposal according to
Division 01 Section "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify Engineer in writing within 10 days of receipt of the RFI
response.

F. On receipt of Engineer's action, Owner will update the RFI log and immediately distribute the
RFI response to affected parties. Review response and notify Engineer within seven days if
Contractor disagrees with response.

G. RFI Log: Owner will prepare, maintain, and submit a tabular log of RFIs organized by the RFI
number. Submit weekly a software log with not less than the following:

1. Project name.
2. Name and address of Contractor.
3. Name and address of Engineer.
4. RFI number including RFIs that were dropped and not submitted.
5. RFI description.
6. Date the RFI was submitted.
7. Date Engineer's response was received.
8. Identification of related Minor Change in the Work, Construction Change Directive, and

Proposal Request, as appropriate.
9. Identification of related Field Order, Work Change Directive, and Proposal Request, as

appropriate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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REQUEST FOR INFORMATION (RFI)

Project: Number: 001
Project No: Date:

Owner:
Contractor:
Requesting
Party:

RFI Title:

Drawing(s):
Specification
Section(s):

Description of Request:

Proposed Solution (by requesting party):

Receiver’s Response:

Response by Date Copies to

NOTE: This reply is not an authorization to proceed with work involving additional cost, time or both.
If any reply requires a change to the Contract Documents, a Change Order, Work Change Directive or
a Work Order in the work must be executed in accordance with the Contract Documents.
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for documenting the progress
of construction during performance of the Work, including the following:

1. Preliminary Construction Schedule.
2. Contractor's Construction Schedule.
3. Submittals Schedule.
4. Daily construction reports.
5. Material location reports.
6. Field condition reports.
7. Special reports.

B. Related Sections include the following:

1. Division 01 Section "Payment Procedures" for submitting the Schedule of Values.
2. Division 01 Section "Project Management and Coordination" for submitting and

distributing meeting and conference minutes.
3. Division 01 Section "Submittal Procedures" for submitting schedules and reports.
4. Division 01 Section "Quality Requirements" for submitting a schedule of tests and

inspections.

1.3 DEFINITIONS

A. Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring,
and controlling the construction project. Activities included in a construction schedule consume
time and resources.

1. Critical activities are activities on the critical path. They must start and finish on the
planned early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.
3. Successor Activity: An activity that follows another activity in the network.

B. Cost Loading: The allocation of the Schedule of Values for the completion of an activity as
scheduled. The sum of costs for all activities must equal the total Contract Sum, unless
otherwise approved by Engineer.
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C. CPM: Critical path method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships. Network calculations
determine when activities can be performed and the critical path of Project.

D. Critical Path: The longest connected chain of interdependent activities through the network
schedule that establishes the minimum overall Project duration and contains no float.

E. Event: The starting or ending point of an activity.

F. Float: The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.

2. Free float is the amount of time an activity can be delayed without adversely affecting the
early start of the successor activity.

3. Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

G. Fragnet: A partial or fragmentary network that breaks down activities into smaller activities for
greater detail.

H. Major Area: A story of construction, a separate building, or a similar significant construction
element.

I. Milestone: A key or critical point in time for reference or measurement.

J. Network Diagram: A graphic diagram of a network schedule, showing activities and activity
relationships.

K. Resource Loading: The allocation of manpower and equipment necessary for the completion of
an activity as scheduled.

1.4 SUBMITTALS

A. Qualification Data: For scheduling consultant.

B. Submittals Schedule: Submit three copies of schedule. Arrange the following information in a
tabular format:

1. Scheduled date for first submittal.
2. Specification Section number and title.
3. Submittal category (action or informational).
4. Name of Subcontractor.
5. Description of the Work covered.
6. Scheduled date for Engineer's final release or approval.

C. Preliminary Construction Schedule: Submit two opaque copies.

1. Approval of cost-loaded preliminary construction schedule will not constitute approval of
Schedule of Values for cost-loaded activities.
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D. Contractor's Construction Schedule: Submit two opaque copies of initial schedule, large
enough to show entire schedule for entire construction period.

1. Submit an electronic copy of schedule, using software indicated, on CD-R, and labeled to
comply with requirements for submittals. Include type of schedule (Initial or Updated)
and date on label.

E. Daily Construction Reports: Submit two copies at weekly intervals.

F. Material Location Reports: Submit two copies at monthly intervals.

G. Field Condition Reports: Submit two copies at time of discovery of differing conditions.

H. Special Reports: Submit two copies at time of unusual event.

1.5 QUALITY ASSURANCE

A. Pre-scheduling Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination." Review methods and procedures
related to the Preliminary Construction Schedule and Contractor's Construction Schedule,
including, but not limited to, the following:

1. Review software limitations and content and format for reports.
2. Verify availability of qualified personnel needed to develop and update schedule.
3. Discuss constraints.
4. Review time required for review of submittals and resubmittals.
5. Review requirements for tests and inspections by independent testing and inspecting

agencies.
6. Review time required for completion and startup procedures.
7. Review and finalize list of construction activities to be included in schedule.
8. Review submittal requirements and procedures.
9. Review procedures for updating schedule.

1.6 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate Contractors.

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of
Subcontracts, Submittals Schedule, progress reports, payment requests, and other required
schedules and reports.

1. Secure time commitments for performing critical elements of the Work from parties
involved.

2. Coordinate each construction activity in the network with other activities and schedule
them in proper sequence.
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PART 2 - PRODUCTS

2.1 SUBMITTALS SCHEDULE

A. Preparation: Submit a schedule of submittals, arranged in chronological order by dates required
by construction schedule. Include time required for review, resubmittal, ordering,
manufacturing, fabrication, and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of Subcontracts, the Schedule of Values, and
Contractor's Construction Schedule.

2. Initial Submittal: Submit concurrently with preliminary bar-chart schedule. Include
submittals required during the first 60 days of construction. List those required to
maintain orderly progress of the Work and those required early because of long lead time
for manufacture or fabrication.

a. At Contractor's option, show submittals on the Preliminary Construction Schedule,
instead of tabulating them separately.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
Construction Schedule.

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Procedures: Comply with procedures contained in AGC's "Construction Planning &
Scheduling."

B. Time Frame: Extend schedule from date established for the Notice to Proceed to date of Final
Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows an
early completion date, unless specifically authorized by Change Order.

C. Activities: Treat each story or separate area as a separate numbered activity for each principal
element of the Work. Comply with the following:

1. Activity Duration: Define activities so no activity is longer than 20 days, unless
specifically allowed by Engineer.

2. Submittal Review Time: Include review and resubmittal times indicated in Division 01
Section "Submittal Procedures" in schedule. Coordinate submittal review times in
Contractor's Construction Schedule with Submittals Schedule.

3. Startup and Testing Time: Include not less than 30 days for startup and testing.
4. Substantial Completion: Indicate completion in advance of date established for

Substantial Completion, and allow time for Engineer's administrative procedures
necessary for certification of Substantial Completion.

D. Constraints: Include constraints and work restrictions indicated in the Contract Documents and
as follows in schedule, and show how the sequence of the Work is affected.

1. Phasing: Arrange list of activities on schedule by phase.
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2. Products Ordered in Advance: Include a separate activity for each product. Include
delivery date indicated in Division 01 Section "Summary." Delivery dates indicated
stipulate the earliest possible delivery date.

3. Work Restrictions: Show the effect of the following items on the schedule:

a. Limitations of continued occupancies.
b. Uninterruptible services.
c. Partial occupancy before Substantial Completion.
d. Use of premises restrictions.
e. Provisions for future construction.
f. Seasonal variations.
g. Environmental control.

4. Work Stages: Indicate important stages of construction for each major portion of the
Work, including, but not limited to, the following:

a. Subcontract awards.
b. Submittals.
c. Purchases.
d. Mockups.
e. Fabrication.
f. Sample testing.
g. Deliveries.
h. Installation.
i. Tests and inspections.
j. Adjusting.
k. Curing.
l. Startup and placement into final use and operation.

E. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but
not limited to, the Notice to Proceed, Substantial Completion and Final Completion.

F. Cost Correlation: At the head of schedule, provide a cost correlation line, indicating planned
and actual costs. On the line, show dollar volume of the Work performed as of dates used for
preparation of payment requests.

1. Refer to Division 01 Section "Payment Procedures" for cost reporting and payment
procedures.

2. Contractor shall assign cost to construction activities on the schedule. Costs shall not be
assigned to submittal activities unless specified otherwise but may, with Engineer's
approval, be assigned to fabrication and delivery activities. Costs shall be under required
principal subcontracts for testing and commissioning activities, operation and
maintenance manuals, punch list activities, Project Record Documents, and
demonstration and training (if applicable), in the amount of 5 percent of the Contract
Sum.

3. Each activity cost shall reflect an accurate value subject to approval by Engineer.
4. Total cost assigned to activities shall equal the total Contract Sum.

G. Contract Modifications: For each proposed Contract Modification and concurrent with its
submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the
proposed change on the overall Project Schedule.
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H. Computer Software: Prepare schedules using a program that has been developed specifically to
manage construction schedules.

2.3 PRELIMINARY CONSTRUCTION SCHEDULE

A. Bar-Chart Schedule: Submit preliminary horizontal bar-chart-type construction schedule within
7 days of date established for the Notice to Proceed.

B. Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line. Outline significant construction activities for first 60
days of construction. Include skeleton diagram for the remainder of the Work and a cash
requirement prediction based on indicated activities.

2.4 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)

A. Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal Gantt-chart-type,
Contractor's Construction Schedule within 30 days of date established for the Notice to Proceed.
Base schedule on the Preliminary Construction Schedule and whatever updating and feedback
was received since the start of Project.

B. Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line.

1. For construction activities that require 3 months or longer to complete, indicate an
estimated completion percentage in 10 percent increments within time bar.

C. Initial Issue of Schedule: Prepare initial network diagram from a list of straight "early start-total
float" sort. Identify critical activities. Prepare tabulated reports showing the following:

1. Contractor or Subcontractor and the Work or activity.
2. Description of activity.
3. Principal events of activity.
4. Immediate preceding and succeeding activities.
5. Early and late start dates.
6. Early and late finish dates.
7. Activity duration in workdays.
8. Total float or slack time.
9. Average size of workforce.
10. Dollar value of activity (coordinated with the Schedule of Values).

D. Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports
showing the following:

1. Identification of activities that have changed.
2. Changes in early and late start dates.
3. Changes in early and late finish dates.
4. Changes in activity durations in workdays.
5. Changes in the critical path.
6. Changes in total float or slack time.
7. Changes in the Contract Time.
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E. Value Summaries: Prepare two cumulative value lists, sorted by finish dates.

1. In first list, tabulate activity number, early finish date, dollar value, and cumulative dollar
value.

2. In second list, tabulate activity number, late finish date, dollar value, and cumulative
dollar value.

3. In subsequent issues of both lists, substitute actual finish dates for activities completed as
of list date.

4. Prepare list for ease of comparison with payment requests; coordinate timing with
progress meetings.

a. In both value summary lists, tabulate "actual percent complete" and "cumulative
value completed" with total at bottom.

b. Submit value summary printouts 1 week before each regularly scheduled progress
meeting.

2.5 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording the following
information concerning events at Project site:

1. List of Subcontractors at Project site.
2. Approximate count of personnel at Project site.
3. Equipment at Project site.
4. Material deliveries.
5. High and low temperatures and general weather conditions.
6. Accidents.
7. Meetings and significant decisions.
8. Unusual events (refer to special reports).
9. Stoppages, delays, shortages, and losses.
10. Meter readings and similar recordings.
11. Emergency procedures.
12. Orders and requests of authorities having jurisdiction.
13. Change Orders received and implemented.
14. Construction Change Directives received and implemented.
15. Services connected and disconnected.
16. Equipment or system tests and startups.
17. Partial Completions and occupancies.
18. Substantial Completions authorized.
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B. Material Location Reports: At monthly intervals, prepare and submit a comprehensive list of
materials delivered to and stored at Project site. List shall be cumulative, showing materials
previously reported plus items recently delivered. Include with list a statement of progress on
and delivery dates for materials or items of equipment fabricated or stored away from Project
site.

C. Field Condition Reports: Immediately on discovery of a difference between field conditions
and the Contract Documents, prepare and submit a detailed report. Submit with a request for
interpretation. Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents.

2.6 SPECIAL REPORTS

A. General: Submit special reports directly to Owner within 1 day of an occurrence. Distribute
copies of report to parties affected by the occurrence.

B. Reporting Unusual Events: When an event of an unusual and significant nature occurs at
Project site, whether or not related directly to the Work, prepare and submit a special report.
List chain of events, persons participating, response by Contractor's personnel, evaluation of
results or effects, and similar pertinent information. Advise Owner in advance when these
events are known or predictable.

PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect
actual construction progress and activities. Issue schedule 1 week before each regularly
scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions have
been recognized or made. Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate Actual Completion percentage for each activity.

B. Distribution: Distribute copies of approved schedule to Engineer, Owner, testing and inspecting
agencies, and other parties identified by Contractor with a need-to-know schedule
responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in the

same locations. Delete parties from distribution when they have completed their assigned
portion of the Work and are no longer involved in performance of construction activities.

END OF SECTION
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop
Drawings, Product Data, Samples, and other Submittals.

B. Related Sections include the following:

1. Division 01 Section "Payment Procedures" for submitting Applications for Payment and
the Schedule of Values.

2. Division 01 Section "Project Management and Coordination" for submitting and
distributing meeting and conference minutes and for submitting Coordination Drawings.

3. Division 01 Section "Construction Progress Documentation" for submitting schedules
and reports, including Contractor's Construction Schedule and the Submittals Schedule.

4. Division 01 Section "Quality Requirements" for submitting test and inspection reports.
5. Division 01 Section "Closeout Procedures" for submitting warranties.
6. Division 01 Section "Project Record Documents" for submitting Record Drawings,

Record Specifications, and Record Product Data.
7. Division 33 Sections for specific requirements for Submittals in those Sections.

1.3 DEFINITIONS

A. Action Submittals: Written and graphic information that requires Engineer’s responsive action.

B. Informational Submittals: Written information that does not require Engineer’s responsive
action. Submittals may be rejected for not complying with requirements.

1.4 SUBMITTAL PROCEDURES

A. General: Electronic copies of CAD Drawings of the Contract Drawings will not be provided by
Engineer for Contractor's use in preparing Submittals.

B. Coordination: Coordinate preparation and processing of Submittals with performance of
construction activities.

1. Coordinate each Submittal with fabrication, purchasing, testing, delivery, other
Submittals, and related activities that require sequential activity.
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2. Coordinate transmittal of different types of Submittals for related parts of the Work so
processing will not be delayed because of need to review Submittals concurrently for
coordination.

a. Engineer reserves the right to withhold action on a Submittal requiring
coordination with other Submittals until related Submittals are received.

C. Submittals Schedule: Comply with requirements in Division 01 Section "Construction Progress
Documentation" for list of Submittals and time requirements for scheduled performance of
related construction activities.

D. Processing Time: Allow enough time for Submittal review, including time for resubmittals, as
follows. Time for review shall commence on Engineer’s receipt of Submittal. No extension of
the Contract Time will be authorized because of failure to transmit Submittals enough in
advance of the Work to permit processing, including resubmittals.

1. Initial Review: Engineer will provide timely review for initial review of each Submittal.
Engineer will advise Contractor when a Submittal being processed must be delayed for
coordination.

2. Intermediate Review: If intermediate Submittal is necessary, process it in same manner
as Initial Submittal.

3. Resubmittal Review: Engineer will provide timely review of each resubmittal.

E. Identification: Place a permanent label or title block on each Submittal for identification.

1. Indicate name of firm or entity that prepared each Submittal on label or title block.
2. Provide a space approximately 6 by 8 inches on label or beside title block to record

Contractor's review and approval markings and action taken by Engineer.
3. Include the following information on label for processing and recording action taken:

a. Project name.
b. Date.
c. Name and address of Engineer.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Section number followed by a
decimal point and then a sequential number (e.g., 061000.01). Resubmittals
shall include an alphabetic suffix after another decimal point (e.g.,
061000.01.A).

i. Number and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Location(s) where product is to be installed, as appropriate.
l. Other necessary identification.

F. Deviations: Encircle or otherwise specifically identify deviations from the Contract Documents
on Submittals.
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G. Additional Copies: Unless additional copies are required for Final Submittal, and unless
Engineer observes noncompliance with provisions in the Contract Documents, Initial Submittal
may serve as Final Submittal.

1. Submit one copy of Submittal to concurrent reviewer in addition to specified number of
copies to Owner. Owner will manage and distribute submittals to Engineer.

2. Additional copies submitted for maintenance manuals will be marked with action taken
and will be returned.

H. Transmittal: Package each Submittal individually and appropriately for transmittal and
handling. Transmit each Submittal using a transmittal form. Owner will discard Submittals
received from sources other than Contractor.

1. Transmittal Form: Provide locations on form for the following information:

a. Project name.
b. Date.
c. Destination (To:).
d. Source (From:).
e. Names of subcontractor, manufacturer, and supplier.
f. Category and type of Submittal.
g. Submittal purpose and description.
h. Specification Section number and title.
i. Drawing number and detail references, as appropriate.
j. Transmittal number, numbered consecutively.
k. Submittal and transmittal distribution record.
l. Remarks.
m. Signature of transmitter.

2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant
information, requests for data, revisions other than those requested by Engineer on
previous Submittals, and deviations from requirements in the Contract Documents,
including minor variations and limitations. Include same label information as related
Submittal.

I. Resubmittals: Make resubmittals in same form and number of copies as Initial Submittal.

1. Note date and content of previous Submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of

revision.
3. Resubmit Submittals until they are marked "Approved” or “Approved as Noted.”

J. Distribution: Furnish copies of Final Submittals to Manufacturers, Subcontractors, Suppliers,
Fabricators, Installers, authorities having jurisdiction, and others as necessary for performance
of construction activities. Show distribution on transmittal forms.

1. Use for Construction: Use only Final Submittals with mark indicating " Approved” or
“Approved as Noted” taken by Engineer.
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PART 2 - PRODUCTS

2.1 ACTION SUBMITTALS

A. General: Prepare and submit Action Submittals required by individual Specification Sections.

B. Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1. If information must be specially prepared for submittal because standard printed data are
not suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each Submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Manufacturer's catalog cuts.
e. Standard product operation and maintenance manuals.
f. Compliance with specified referenced standards.
g. Testing by recognized testing agency.
h. Application of testing agency labels and seals.

4. Submit Product Data before or concurrent with Samples.
5. Number of Copies: Submit three copies of Product Data, unless otherwise indicated.

Engineer will return two copies. Mark up and retain one returned copy as a Project
Record Document.

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:

a. Dimensions.
b. Identification of products.
c. Fabrication and installation Drawings.
d. Templates and patterns.
e. Schedules.
f. Design calculations.
g. Compliance with specified standards.
h. Notation of dimensions established by field measurement.
i. Relationship to adjoining construction clearly indicated.
j. Seal and signature of professional engineer if specified.

2. Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit Shop
Drawings on sheets at least 8-1/2 by 11 inches but no larger than 22 by 34 inches.

3. Number of Copies: Submit three opaque copies of each Submittal, unless copies are
required for operation and maintenance manuals. Submit five copies where copies are
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required for operation and maintenance manuals. Engineer will retain two copies;
remainder will be returned.

D. Submittals Schedule: Comply with requirements specified in Division 01 Section "Construction
Progress Documentation."

E. Application for Payment: Comply with requirements specified in Division 01 Section
"Payment Procedures."

F. Schedule of Values: Comply with requirements specified in Division 01 Section "Payment
Procedures."

G. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or supplying
products.

2. Number and title of related Specification Section(s) covered by subcontract.
3. Drawing number and detail references, as appropriate, covered by subcontract.
4. Number of Copies: Submit three copies of subcontractor list, unless otherwise indicated.

Engineer will return two copies.

2.2 INFORMATIONAL SUBMITTALS

A. General: Prepare and submit Informational Submittals required by other Specification Sections.

1. Number of Copies: Submit two copies of each Submittal, unless otherwise indicated.
Engineer will not return copies.

2. Certificates and Certifications: Provide a notarized statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that
entity.

3. Test and Inspection Reports: Comply with requirements specified in Division 01 Section
"Quality Requirements."

B. Contractor's Construction Schedule: Comply with requirements specified in Division 01
Section "Construction Progress Documentation."

C. Qualification Data: Prepare written information that demonstrates capabilities and experience
of firm or person. Include lists of completed projects with project names and addresses, names
and addresses of engineers and owners, and other information specified.

D. Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding Procedure
Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms. Include
names of firms and personnel certified.

E. Product Certificates: Prepare written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents.
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F. Material Certificates: Prepare written statements on manufacturer's letterhead certifying that
material complies with requirements in the Contract Documents.

G. Material Test Reports: Prepare reports written by a qualified testing agency, on testing agency's
standard form, indicating and interpreting test results of material for compliance with
requirements in the Contract Documents.

H. Schedule of Tests and Inspections: Comply with requirements specified in Division 01 Section
"Quality Requirements."

I. Preconstruction Test Reports: Prepare reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of tests performed before installation
of product, for compliance with performance requirements in the Contract Documents.

J. Field Test Reports: Prepare reports written by a qualified testing agency, on testing agency's
standard form, indicating and interpreting results of field tests performed either during
installation of product or after product is installed in its final location, for compliance with
requirements in the Contract Documents.

K. Maintenance Data: Prepare written and graphic instructions and procedures for operation and
normal maintenance of products and equipment.

L. Manufacturer's Instructions: Prepare written or published information that documents
manufacturer's recommendations, guidelines, and procedures for installing or operating a
product or equipment. Include name of product and name, address, and telephone number of
manufacturer. Include the following, as applicable:

1. Preparation of substrates.
2. Required substrate tolerances.
3. Sequence of installation or erection.
4. Required installation tolerances.
5. Required adjustments.
6. Recommendations for cleaning and protection.

M. Insurance Certificates and Bonds: Prepare written information indicating current status of
insurance or bonding coverage. Include name of entity covered by insurance or bond, limits of
coverage, amounts of deductibles, if any, and term of the coverage.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each Submittal and check for coordination with other Work of the Contract and for
compliance with the Contract Documents. Note corrections and field dimensions. Mark with
approval stamp before submitting to Engineer.

B. Approval Stamp: Stamp each Submittal with a uniform, approval stamp. Include Project name
and location, Submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that Submittal has been reviewed, checked,
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and approved for compliance with the Contract Documents. Submittals that are not certified by
the Contractor will be returned without review.

3.2 ENGINEER’S ACTION

A. General: Engineer will not review Submittals that do not bear Contractor's approval stamp and
will discard them without action.

B. Action Submittals: Engineer will review each Submittal, make marks to indicate corrections or
modifications required, and return it. Engineer will stamp each Submittal with an action stamp
and will mark stamp appropriately to indicate action taken, as follows:

1. Approved.
2. Approved as Noted.
3. Revise as Noted/Resubmit.
4. Rejected/Resubmit as Specified.
5. No Action Required.
6. Submittal not Required/Returned without Review.

C. Informational Submittals: Engineer will review each Submittal and will not return it, or will
return it if it does not comply with requirements. Engineer will forward each Submittal to
appropriate party.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned
without review.

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

END OF SECTION



This page intentionally left blank 



QUALITY REQUIREMENTS 014000 - 1

SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for quality assurance and
quality control.

B. Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

1. Specific quality-assurance and -control requirements for individual construction activities
are specified in the Sections that specify those activities. Requirements in those Sections
may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -control procedures that facilitate compliance with the Contract Document
requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control services
required by Engineer, Owner, or authorities having jurisdiction are not limited by
provisions of this Section.

C. Related Sections include the following:

1. Division 01 Section "Construction Progress Documentation" for developing a schedule of
required tests and inspections.

2. Division 33 Sections for specific test and inspection requirements.

1.3 DEFINITIONS

A. Quality-Assurance Services: Activities, actions, and procedures performed before and during
execution of the Work to guard against defects and deficiencies and substantiate that proposed
construction will comply with requirements.

B. Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that actual products incorporated into the Work and
completed construction comply with requirements. Services do not include contract
enforcement activities performed by Engineer.
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C. Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or a testing
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to
establish product performance and compliance with industry standards.

D. Source Quality-Control Testing: Tests and inspections that are performed at the source, i.e.,
plant, mill, factory, or shop.

E. Field Quality-Control Testing: Tests and inspections that are performed on-site for installation
of the Work and for completed Work.

F. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
laboratory shall mean the same as testing agency.

G. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation,
including installation, erection, application, and similar operations.

1. Using a term such as "carpentry" does not imply that certain construction activities must
be performed by accredited or unionized individuals of a corresponding generic name,
such as "carpenter." It also does not imply that requirements specified apply exclusively
to tradespeople of the corresponding generic name.

H. Experienced: When used with an entity, "experienced" means having successfully completed a
minimum of five previous projects similar in size and scope to this Project; being familiar with
special requirements indicated; and having complied with requirements of authorities having
jurisdiction.

1.4 CONFLICTING REQUIREMENTS

A. General: If compliance with two or more standards is specified and the standards establish
different or conflicting requirements for minimum quantities or quality levels, comply with the
most stringent requirement. Refer uncertainties and requirements that are different, but
apparently equal, to the Engineer for a decision before proceeding.

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be
the minimum provided or performed. The actual installation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.
To comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements. Refer uncertainties to Engineer for a decision
before proceeding.

1.5 SUBMITTALS

A. Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee
payments, judgments, correspondence, records, and similar documents, established for
compliance with standards and regulations bearing on performance of the Work.
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1.6 QUALITY ASSURANCE

A. General: Qualifications paragraphs in this Article establish the minimum qualification levels
required; individual Specification Sections specify additional requirements. Contractor is asked
to pay close attention to quality assurance and quality control listed specifically in sections
099100, 099113, 09912, and 330910.

B. Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling
work similar in material, design, and extent to that indicated for this Project, whose work has
resulted in construction with a record of successful in-service performance.

C. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar
to those indicated for this Project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units.

D. Fabricator Qualifications: A firm experienced in producing products similar to those indicated
for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those performed
for installations of the system, assembly, or products that are similar to those indicated for this
Project in material, design, and extent.

1.7 QUALITY CONTROL

A. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility. Unless
otherwise indicated, provide quality-control services specified and those required by authorities
having jurisdiction. Perform quality-control services required of Contractor by authorities
having jurisdiction, whether specified or not.

B. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents. The
Contractor will be allowed one pressure and leakage retest for each waterline segment tested.
The Owner will charge the Contractor $200 for each retest beyond the one allowable retest for
each pipe segment.

C. Coordination: Coordinate sequence of activities to accommodate required quality-assurance
and quality-control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

PART 2 - PRODUCTS (Not Used)
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PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A. Prepare a record of tests and inspections. Include the following:

1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Engineer.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at Project site. Post changes and modifications as they occur. Provide access to
test and inspection log for the Engineer’s reference during normal working hours.

END OF SECTION
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SECTION 014200 - REFERENCES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 DEFINITIONS

A. General: Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved": When used to convey Engineer's action on Contractor's submittals, applications,
and requests, "approved" is limited to Engineer's duties and responsibilities as stated in the
Conditions of the Contract.

C. "Directed": A command or instruction by Engineer. Other terms including "requested,"
"authorized," "selected," "required," and "permitted" have the same meaning as "directed."

D. "Indicated": Requirements expressed by graphic representations or in written form on
Drawings, in Specifications, and in other Contract Documents. Other terms including "shown,"
"noted," "scheduled," and "specified" have the same meaning as "indicated."

E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having
jurisdiction, and rules, conventions, and agreements within the construction industry that control
performance of the Work.

F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly,
installation, and similar operations.

G. "Install": Operations at Project site including unloading, temporarily storing, unpacking,
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing,
protecting, cleaning, and similar operations.

H. "Provide": Furnish and install, complete and ready for the intended use.

I. "Project Site": Space available for performing construction activities. The extent of Project site
is shown on Drawings and may or may not be identical with the description of the land on
which Project is to be built.

1.3 INDUSTRY STANDARDS

A. Applicability of Standards: Unless the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents to the extent referenced. Such standards
are made a part of the Contract Documents by reference.
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B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless
otherwise indicated.

C. Copies of Standards: Each entity engaged in construction on Project should be familiar with
industry standards applicable to its construction activity. Copies of applicable standards are not
bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction activity, obtain
copies directly from publication source.

1.4 ABBREVIATIONS AND ACRONYMS

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the entities in the following list.
Names, telephone numbers, and Web sites are subject to change and are believed to be accurate
and up-to-date as of the date of the Contract Documents.

AASHTO American Association of State Highway and Transportation
Officials

(202) 624-5800

www.transportation.org

ACI ACI International (248) 848-3700
(American Concrete Institute)
www.aci-int.org

ACPA American Concrete Pipe Association (972) 506-7216
www.concrete-pipe.org

AGC Associated General Contractors of America (The) (703) 548-3118
www.agc.org

AI Asphalt Institute (859) 288-4960
www.asphaltinstitute.org

AIA American Institute of Architects (The) (800) 242-3837
www.aia.org (202) 626-7300

AISC American Institute of Steel Construction (800) 644-2400
www.aisc.org (312) 670-2400

AISI American Iron and Steel Institute (202) 452-7100
www.steel.org

ANSI American National Standards Institute (202) 293-8020
www.ansi.org

AOSA Association of Official Seed Analysts, Inc. (405) 780-7372
www.aosaseed.com

API American Petroleum Institute (202) 682-8000
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www.api.org

ASCE American Society of Civil Engineers (800) 548-2723
www.asce.org (703) 295-6300

ASSE American Society of Sanitary Engineering (440) 835-3040
www.asse-plumbing.org

ASTM ASTM International (610) 832-9585
(American Society for Testing and Materials International)
www.astm.org

AWS American Welding Society (800) 443-9353
www.aws.org (305) 443-9353

AWWA American Water Works Association (800) 926-7337
www.awwa.org (303) 794-7711

CPPA Corrugated Polyethylene Pipe Association (800) 510-2772
www.cppa-info.org (202) 462-9607

CRSI Concrete Reinforcing Steel Institute (847) 517-1200
www.crsi.org

CSI Construction Specifications Institute (The) (800) 689-2900
www.csinet.org (703) 684-0300

EJCDC Engineers Joint Contract Documents Committee (703) 295-5000
www.ejdc.org

HI Hydraulic Institute (888) 786-7744
www.pumps.org (973) 267-9700

NACE NACE International (800) 797-6623
(National Association of Corrosion Engineers International) (281) 228-6200
www.nace.org

NRMCA National Ready Mixed Concrete Association (888) 846-7622
www.nrmca.org (301) 587-1400

NSF NSF International (800) 673-6275
(National Sanitation Foundation International) (734) 769-8010
www.nsf.org

PCI Precast/Prestressed Concrete Institute (312) 786-0300
www.pci.org

SSPC SSPC: The Society for Protective Coatings (877) 281-7772
www.sspc.org (412) 281-2331

UL Underwriters Laboratories Inc. (877) 854-3577
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www.ul.com (847) 272-8800

UNI Uni-Bell PVC Pipe Association (972) 243-3902
www.uni-bell.org

B. State Government Agencies: Where abbreviations and acronyms are used in Specifications or
other Contract Documents, they shall mean the recognized name of the entities in the following
list.

VDH Virginia Department of Health

http://www.vdh.state.va.us

VDEQ Virginia Department of Environmental Quality

http://www.deq.virginia.gov

VDOT Virginia Department of Transportation

http://www.virginiadot.org

VMRC Virginia Marine Resources Commission

http://www.mrc.state.va.us

VDHR Virginia Department of Historic Resources

http://www.dhr.virginia.gov

VDCR Virginia Department of Conservation and Recreation

http://www.dcr.virginia.gov/

C. Federal Government Agencies: Where abbreviations and acronyms are used in Specifications
or other Contract Documents, they shall mean the recognized name of the entities in the
following list.

ACOE United States Army Corps of Engineers

http://www.nao.usace.army.mil

USFWS United States Fish and Wildlife Service

http://www.fws.gov

NRCS National Resource Conservation Service

http://www.nrcs.usda.gov
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

B. Related Sections include the following:

1. Division 01 Section "Summary" for limitations on utility interruptions and other work
restrictions.

2. Division 01 Section "Submittal Procedures" for procedures for submitting copies of
implementation and termination schedule and utility reports.

3. Division 31 Section “Earth Moving” for procedures for Temporary Construction
Entrance.

1.3 USE CHARGES

A. General: Cost or use charges for temporary facilities shall be included in the Contract Sum.
Allow other entities to use temporary services and facilities without cost, including, but not
limited to Engineer, testing agencies, and authorities having jurisdiction.

B. Water Service: Pay water service use charges for water used by all entities for construction
operations. Owner will provide water for line testing and flushing.

C. Electric Power Service: Pay electric power service use charges for electricity used by all
entities for construction operations.

1.4 QUALITY ASSURANCE

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.
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1.5 TEMPORARY FACILITIES

A. Field Offices:

1. A field office is not required for this Project. The Contractor will be required to provide a
designated site on the project for posting the signage and other regulatory information
required for the project.

B. Temporary Sanitary Facilities:

1. The Contractor shall provide and maintain in a neat and sanitary condition such
accommodations for the use of his employees as will comply with laws and regulations.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.

1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary."

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

B. Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction.

C. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of
construction personnel. Comply with authorities having jurisdiction for type, number, location,
operation, and maintenance of fixtures and facilities.

3.3 SUPPORT FACILITIES INSTALLATION

A. Temporary Roads: Construct and maintain temporary roads adequate for construction
operations. Locate temporary roads as indicated on Drawings. Temporary roads shall not be
located in jurisdictional wetlands or Waters of the United States except within the existing
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easements. All temporary roads located in jurisdictional wetlands or Waters of the United
States shall be removed upon the completion of construction operations and pre-construction
contours shall be reestablished.

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment
as required to minimize dust.

B. Traffic Controls: Comply with VDOT requirements.

C. Parking: Provide temporary parking areas for construction personnel.

D. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.

E. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Comply with requirements of authorities having
jurisdiction. Comply with Division 01 Section "Execution" for progress cleaning requirements.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction in ways and by methods that comply with environmental regulations and that
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable
effects.

1. Comply with work restrictions specified in Division 01 Section "Summary."

B. Stormwater Control: Comply with authorities having jurisdiction. Provide barriers in and
around excavations and subgrade construction to prevent flooding by runoff of stormwater from
heavy rains.

C. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

D. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

END OF SECTION
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for selection of products for
use in Project; product delivery, storage, and handling; manufacturers' standard warranties on
products; special warranties; product substitutions; and comparable products.

B. Related Sections include the following:

1. Division 01 Section "References" for applicable industry standards for products
specified.

2. Division 01 Section "Closeout Procedures" for submitting warranties for Contract
closeout.

3. Division 33 Sections for specific requirements for warranties on products and
installations specified to be warranted.

1.3 DEFINITIONS

A. Products: Items purchased for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term "product" includes the terms "material,"
"equipment," "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make or
model number or other designation shown or listed in manufacturer's published product
literature, that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or
facility. Products salvaged or recycled from other projects are not considered new
products.

3. Comparable Product: Product that is demonstrated and approved through submittal
process, or where indicated as a product substitution, to have the indicated qualities
related to type, function, dimension, in-service performance, physical properties,
appearance, and other characteristics that equal or exceed those of specified product.

B. Substitutions: Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.
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1.4 SUBMITTALS

A. Product List: Submit a list, in tabular from, showing specified products. Include generic names
of products required. Include manufacturer's name and proprietary product names for each
product.

1. Initial Submittal: Within 30 days after date of commencement of the Work, submit 3
copies of initial product list. Include a written explanation for omissions of data and for
variations from Contract requirements.

a. At Contractor's option, initial submittal may be limited to product selections and
designations that must be established early in Contract period.

B. Substitution Requests: Submit three copies of each request for consideration. Identify product
or fabrication or installation method to be replaced. Include Specification Section number and
title and Drawing numbers and titles.

C. Comparable Product Requests: Submit three copies of each request for consideration. Identify
product or fabrication or installation method to be replaced. Include Specification Section
number and title and Drawing numbers and titles.

1.5 QUALITY ASSURANCE

A. Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, product selected shall be compatible with products previously
selected, even if previously selected products were also options.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft. Comply with manufacturer's written instructions.

B. Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to ensure compliance with the Contract Documents and to
ensure that products are undamaged and properly protected.

C. Storage:

1. Store products to allow for inspection and measurement of quantity or counting of units.
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2. Store products that are subject to damage by the elements, under cover in a weathertight
enclosure above ground, with ventilation adequate to prevent condensation.

3. Store cementitious products and materials on elevated platforms.
4. Comply with product manufacturer's written instructions for temperature, humidity,

ventilation, and weather-protection requirements for storage.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

1. Manufacturer's Warranty: Preprinted written warranty published by individual
manufacturer for a particular product and specifically endorsed by manufacturer to
Owner.

2. Special Warranty: Written warranty required by or incorporated into the Contract
Documents, either to extend time limit provided by manufacturer's warranty or to provide
more rights for Owner.

B. Special Warranties: Prepare a written document that contains appropriate terms and
identification, ready for execution. Submit a draft for approval before final execution.

1. Manufacturer's Standard Form: Modified to include Project-specific information and
properly executed.

2. Specified Form: When specified forms are included with the Specifications, prepare a
written document using appropriate form properly executed.

3. Refer to Division 33 Sections for specific content requirements and particular
requirements for submitting special warranties.

C. Submittal Time: Comply with requirements in Division 01 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. General Product Requirements: Provide products that comply with the Contract Documents,
that are undamaged and, unless otherwise indicated, that are new at time of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete installation and indicated use and effect.

2. Standard Products: If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

4. Descriptive, performance, and reference standard requirements in the Specifications
establish "salient characteristics" of products.
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5. Or Equal: Where products are specified by name and accompanied by the term "or
equal" or "or approved equal" or "or approved," comply with provisions in Part 2
"Comparable Products" Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:

1. Product: Where Specifications name a single product and manufacturer, provide the
named product that complies with requirements.

2. Manufacturer/Source: Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.

3. Products: Where Specifications include a list of names of both products and
manufacturers, provide one of the products listed that complies with requirements.

4. Manufacturers: Where Specifications include a list of manufacturers' names, provide a
product by one of the manufacturers listed that complies with requirements.

5. Available Products: Where Specifications include a list of names of both products and
manufacturers, provide one of the products listed, or an unnamed product, that complies
with requirements. Comply with provisions in Part 2 "Comparable Products" Article for
consideration of an unnamed product.

6. Available Manufacturers: Where Specifications include a list of manufacturers, provide a
product by one of the manufacturers listed, or an unnamed manufacturer, that complies
with requirements. Comply with provisions in Part 2 "Comparable Products" Article for
consideration of an unnamed product.

7. Product Options: Where Specifications indicate that sizes, profiles, and dimensional
requirements on Drawings are based on a specific product or system, provide the
specified product or system. Comply with provisions in Part 2 "Product Substitutions"
Article for consideration of an unnamed product or system.

2.2 PRODUCT SUBSTITUTIONS

A. Timing: Engineer will consider requests for substitution if received within 60 days after the
Notice to Proceed. Requests received after that time may be considered or rejected at discretion
of Engineer.

B. Conditions: Engineer will consider Contractor's request for substitution when the following
conditions are satisfied. If the following conditions are not satisfied, Engineer will return
requests without action, except to record noncompliance with these requirements:

1. Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities Owner
must assume. Owner's additional responsibilities may include compensation to Engineer
for redesign and evaluation services, increased cost of other construction by Owner, and
similar considerations.

2. Requested substitution does not require extensive revisions to the Contract Documents.
3. Requested substitution is consistent with the Contract Documents and will produce

indicated results.
4. Substitution request is fully documented and properly submitted.
5. Requested substitution will not adversely affect Contractor's Construction Schedule.
6. Requested substitution has received necessary approvals of authorities having

jurisdiction.
7. Requested substitution is compatible with other portions of the Work.
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8. Requested substitution has been coordinated with other portions of the Work.
9. Requested substitution provides specified warranty.
10. If requested substitution involves more than one contractor, requested substitution has

been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

2.3 COMPARABLE PRODUCTS

A. Conditions: Engineer will consider Contractor's request for comparable product when the
following conditions are satisfied. If the following conditions are not satisfied, Engineer will
return requests without action, except to record noncompliance with these requirements:

1. Evidence that the proposed product does not require extensive revisions to the Contract
Documents, that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications. Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects with project names and addresses and

names and addresses of engineers and owners, if requested.
5. Samples, if requested.

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes general procedural requirements governing execution of the Work
including, but not limited to, the following:

1. Construction layout.
2. Field engineering and surveying.
3. General installation of products.
4. Coordination of Owner-installed products.
5. Progress cleaning.
6. Starting and adjusting.
7. Protection of installed construction.
8. Correction of the Work.

B. Related Sections include the following:

1. Division 01 Section "Project Management and Coordination" for procedures for
coordinating field engineering with other construction activities.

2. Division 01 Section "Submittal Procedures" for submitting surveys.
3. Division 01 Section "Closeout Procedures" for submitting final property survey with

Project Record Documents, recording of Owner-accepted deviations from indicated lines
and levels, and final cleaning.

1.3 SUBMITTALS

A. Qualification Data: For a Land Surveyor licensed in the Commonwealth of Virginia.

B. Certificates: Submit certificate signed by a Land Surveyor licensed in the Commonwealth of
Virginia certifying that location and elevation of improvements comply with requirements.

C. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept
hazardous materials, for hazardous waste disposal.
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1.4 QUALITY ASSURANCE

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice
in the Commonwealth of Virginia and who is experienced in providing land-surveying services
of the kind indicated.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions: The existence and location of site improvements, utilities, and other
construction indicated as existing are not guaranteed. Before beginning work, investigate and
verify the existence and location of existing utilities and other construction affecting the Work.

1. Before construction, verify the location and points of connection of utility services.

B. Existing Utilities: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning any sitework,
investigate and verify the existence and location of underground utilities and other construction
affecting the Work.

1. Before construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer, and water-service piping; and underground electrical
services.

3.2 PREPARATION

A. Existing Utility Information: Furnish information to local utility that is necessary to adjust,
move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with authorities having
jurisdiction.

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Owner. Include a
detailed description of problem encountered, together with recommendations for changing the
Contract Documents.
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3.3 CONSTRUCTION LAYOUT

A. Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are
discovered, notify Engineer promptly.

B. General: Engage a Land Surveyor licensed in the Commonwealth of Virginia to lay out the
Work using accepted surveying practices.

1. Establish benchmarks and control points to set lines and levels as needed to locate each
element of Project.

2. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain
required dimensions.

3. Inform installers of lines and levels to which they must comply.
4. Check the location, level and plumb, of every major element as the Work progresses.
5. Notify Engineer when deviations from required lines and levels exceed allowable

tolerances.
6. Close site surveys with an error of closure equal to or less than the standard established

by authorities having jurisdiction.

C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and invert elevations.

D. Record Log: Maintain a log of layout control work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name and
duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Engineer.

3.4 FIELD ENGINEERING

A. Identification: Owner will identify existing benchmarks, control points, and property corners.

B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference
points before beginning the Work. Preserve and protect permanent benchmarks and control
points during construction operations.

1. Do not change or relocate existing benchmarks or control points without prior written
approval of Engineer. Report lost or destroyed permanent benchmarks or control points
promptly. Report the need to relocate permanent benchmarks or control points to
Engineer before proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base
replacements on the original survey control points.

C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site,
referenced to data established by survey control points. Comply with authorities having
jurisdiction for type and size of benchmark.

1. Record benchmark locations, with horizontal and vertical data, on Project Record
Documents.
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2. Where the actual location or elevation of layout points cannot be marked, provide
temporary reference points sufficient to locate the Work.

3. Remove temporary reference points when no longer needed. Restore marked
construction to its original condition.

3.5 INSTALLATION

A. General: Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

B. Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

E. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

F. Templates: Obtain and distribute to the parties involved templates for work specified to be
factory prepared and field installed. Check Shop Drawings of other work to confirm that
adequate provisions are made for locating and installing products to comply with indicated
requirements.

G. Anchors and Fasteners: Provide anchors and fasteners as required to anchor each component
securely in place, accurately located and aligned with other portions of the Work.

1. Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Engineer.

2. Allow for movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors, that are to be embedded in concrete or masonry. Deliver
such items to Project site in time for installation.

H. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

I. Hazardous Materials: Use products, cleaners, and installation materials that are not considered
hazardous.

3.6 PROGRESS CLEANING

A. General: Clean Project site and work areas daily, including common areas. Enforce
requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.
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2. Do not hold materials more than 7 days during normal weather or 3 days if the
temperature is expected to rise above 80 degree F.

3. Containerize hazardous and unsanitary waste materials separately from other waste.
Mark containers appropriately and dispose of legally, according to regulations.

B. Site: Maintain Project site free of waste materials and debris.

C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed surfaces.

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure
freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal: Burying or burning waste materials on-site will not be permitted. Washing
waste materials down sewers or into waterways will not be permitted.

H. During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.

J. Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise
deleterious exposure during the construction period.

3.7 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage
or deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

3.8 CORRECTION OF THE WORK

A. Repair or remove and replace defective construction. Restore damaged substrates and finishes.

B. Restore permanent facilities used during construction to their specified condition.

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired
without visible evidence of repair.
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D. Repair components that do not operate properly. Remove and replace operating components
that cannot be repaired.

END OF SECTION
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for the following:

1. Salvaging nonhazardous demolition waste.
2. Disposing of nonhazardous demolition and construction waste.

B. Related Sections include the following:

1. Division 01 Section "Temporary Facilities and Controls" for environmental-protection
measures during construction.

1.3 DEFINITIONS

A. Construction Waste: Site improvement materials and other solid waste resulting from
construction operations. Construction waste includes packaging.

B. Demolition Waste: Site improvement materials resulting from demolition or selective
demolition operations.

C. Disposal: Removal off-site of demolition and construction waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having
jurisdiction.

D. Recycle: Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.

E. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another
facility.

F. Salvage and Reuse: Recovery of demolition or construction waste and subsequent
incorporation into the Work.
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1.4 QUALITY ASSURANCE

A. Regulatory Requirements: Comply with hauling and disposal regulations of authorities having
jurisdiction. Contractor shall obtain permit from City of Harrisonburg Building Inspections and
the Virginia Department of Labor and Industry before demolishing any structures.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 SALVAGING DEMOLITION WASTE

A. Salvaged Items for Sale: Not permitted on Project site.

B. Salvaged Items for Owner's Use:

1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area off-site.
5. Protect items from damage during transport and storage.

3.2 DISPOSAL OF WASTE

A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove
waste materials from Project site and legally dispose of them in a landfill or incinerator
acceptable to authorities having jurisdiction.

1. The Contractor shall clean daily all areas under construction to ensure minimum
interference with roads, streets, sidewalks, and access of adjacent property owners.

2. Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.

3. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

B. Burning: Do not burn waste materials.

C. Disposal: Transport waste materials off Owner's property and legally dispose of them.

END OF SECTION
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and General Provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

1. Inspection procedures.
2. Warranties.
3. Final cleaning.

B. Related Sections include the following:

1. Division 01 Section "Payment Procedures" for requirements for Applications for
Payment for Substantial and Final Completion.

2. Division 01 Section "Execution" for progress cleaning of Project site.
3. Division 01 Section "Project Record Documents" for submitting Record Drawings,

Record Specifications, and Record Product Data.
4. Division 33 Sections for specific closeout and special cleaning requirements for the Work

in those Sections.

C. SUBMITTALS

1. Record Drawings.
2. Operations and Maintenance Data.
3. Affidavit of Payment of Debts and Claims.
4. Affidavit of Release of Liens.
5. Consent of Surety to Final Payment AIA Form G707.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for determining date of Substantial
Completion, complete the following. List items below that are incomplete in request.

1. Prepare a list of items to be completed and corrected (punch list), the value of items on
the list, and reasons why the Work is not complete.

2. Submit specific warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

3. Prepare and submit Project Record Documents, and operation and maintenance manuals.
4. Terminate and remove temporary facilities from Project site.
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5. Complete final cleaning requirements.
6. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual

defects.

B. Inspection: Submit a written request for inspection for Substantial Completion. On receipt of
request, Engineer will either proceed with inspection or notify Contractor of unfulfilled
requirements. Engineer will prepare the Certificate of Substantial Completion after inspection or
will notify Contractor of items, either on Contractor's list or additional items identified by
Engineer, that must be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final Completion.

1.4 FINAL COMPLETION

A. Preliminary Procedures: Before requesting final inspection for determining date of Final
Completion, complete the following:

B. Submit a final Application for Payment according to Division 01 Section "Payment
Procedures."

C. Submit certified copy of Engineer's Substantial Completion inspection list of items to be
completed or corrected (punch list), endorsed and dated by Engineer.

D. Inspection: Submit a written request for final inspection for acceptance. On receipt of request,
Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.
Engineer will prepare a final Certificate for Payment after inspection or will notify Contractor
of construction that must be completed or corrected before certificate will be issued.

E. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation: Submit three copies of list. Include name and identification of each space and
area affected by construction operations for incomplete items and items needing correction
including, if necessary, areas disturbed by Contractor that are outside the limits of construction.

1.6 WARRANTIES

A. Guarantees, Warranties, and Bonds: Submit all required guarantees, warranties, and bonds.
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B. List of Manufactures and Suppliers

1. At the conclusion of the Project, the Contractor shall furnish Owner with a complete list
of subcontractors, manufacturers, and suppliers who participated in the construction or
who furnished materials or equipment. The address of each firm shall be included,
together with types of materials or work performed.

C. Submit the following to the Owner:

1. Affidavit of Payment of Debts and Claims
2. Affidavit of Release of Liens
3. Consent of Surety to Final Payment AIA Form G707.

PART 2 - EXECUTION

2.1 PUNCH LIST

A. Correct all punch list items.

2.2 FINAL CLEANING

A. General: Provide final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

B. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or
excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous
materials into drainage systems. Remove waste materials from Project site and dispose of
lawfully.

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and other
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.
2. Record Specifications.

B. Related Sections include the following:

1. Division 01 Section "Closeout Procedures" for general closeout procedures.
2. Division 33 Sections for specific requirements for Project Record Documents of the

Work in those Sections.

1.3 SUBMITTALS

A. Record Drawings: Comply with the following:

1. Number of Copies: Submit one set of marked-up Record Drawings.

a. Submit one set of marked-up Record Drawings. Print each Drawing, whether or
not changes and additional information were recorded.

b. Changes shall include, but are not limited to, the following.

1) Size, depth, or position of structures.
2) Exact location and elevation of all underground utility services.
3) Changes in general construction, above or below ground.

c. These records are a specific Contract requirement, and final payment will not be
made until these Drawings and Project Manual have been submitted in an
acceptable form.

d. Final Submittal: Submit one set of marked-up Record Prints. Plot and print each
Drawing, whether or not changes and additional information were recorded.

B. Record Specifications: Submit one copy of Project Manual, including Addenda and Contract
modifications.
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PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints: Maintain one set of black-line white prints of the Contract Drawings and Shop
Drawings.

1. Preparation: Mark Record Drawings to show the actual installation where installation
varies from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, Subcontractor, or similar entity, to prepare the
marked-up Record Drawings.

a. Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.

b. Accurately record information in an understandable drawing technique.
c. Record data as soon as possible after obtaining it. Record and check the markup

before enclosing concealed installations.

2. Content: Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Locations and depths of underground utilities.
d. Revisions to routing of piping.
e. Changes made by Change Order or Work Change Directive.
f. Changes made following Engineer's written orders.
g. Details not on the original Contract Drawings.
h. Field records for variable and concealed conditions.

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing
actual physical conditions, completely and accurately. If Shop Drawings are marked,
show cross-reference on the Contract Drawings.

4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted
from original Drawings.

6. Note Work Change Directive numbers, alternate numbers, Change Order numbers, and
similar identification, where applicable.

B. Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1. Record Drawings: Organize Record Drawings into manageable sets. Bind each set with
durable paper cover sheets. Include identification on cover sheets.

2. Identification: As follows:

a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Engineer.
e. Name of Contractor.
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2.2 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, Addenda, and Contract modifications.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to
provide a record of selections made.

4. For each principal product, indicate whether Record Product Data has been submitted in
operation and maintenance manuals instead of submitted as Record Product Data.

5. Note related Change Orders and Record Drawings where applicable.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for Project
Record Document purposes. Post changes and modifications to Project Record Documents as
they occur; do not wait until the end of Project.

B. Maintenance of Record Documents and Samples: Store Record Documents and Samples apart
from the Contract Documents used for construction. Do not use Project Record Documents for
construction purposes. Maintain Record Documents in good order and in a clean, dry, legible
condition, protected from deterioration and loss. Provide access to Project Record Documents
for Engineer’s reference during normal working hours. The Contractor shall be required to
present the Record Documents at each Progress Meeting. Record Drawings that are not current
are grounds for withholding all or part of the Contractor’s Request for Payment.

END OF SECTION
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SECTION 033000 - CAST IN PLACE CONCRETE

PART 1– GENERAL

1.1. SECTION INCLUDES

Cast-in-place concrete, including formwork, reinforcement, materials, mix design placement
procedures and finishes

1.2. RELATED DOCUMENTS AND SECTIONS

A. Drawings and provisions of the Contract, including General and Supplementary
Conditions and Division 1 Sections, apply to this Section.

1.3. SUBMITTALS

A. Provide product data for manufactured products and materials.

B. Design mix for each concrete mix. Include alternate mix designs when materials’
characteristics, environmental conditions and/or other conditions warrant.
Indicate amounts of water to be withheld for later addition at the site.

C. Steel reinforcement Shop Drawings showing details of fabrication, bending and
placement of reinforcement. Prepare in accordance with ACI 315, “Details and Detailing
of Concrete Reinforcement.” Include all pertinent information.

D. Formwork Shop Drawings prepared by or under the supervision of a qualified
professional engineer. Include all pertinent information, including shoring and stripping
sequence/schedule. Design and engineering of formwork are Contractor’s responsibility.

E. Welding Certificates for procedures and personnel.

F. Material Test Reports from a qualified testing agency confirming materials compliance
based on comprehensive testing of current materials.

G. Materials’ certificates signed by manufacturers certifying that each of the following items
complies with specified requirements.

1. Cementitious materials and aggregates.
2. Form materials and form-release agents.
3. Steel reinforcement and reinforcement accessories.
4. Fiber reinforcement.
5. Admixtures.
6. Waterstops.
7. Curing materials.
8. Floor and slab treatments.
9. Bonding agents.
10. Adhesives.
11. Vapor retarders.
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12. Joint-filler strips.
13. Repair materials.

1.4. QUALITY ASSURANCE

A. In addition to all applicable codes and regulations, comply with the pertinent
requirements of the following:

(ACI) American Concrete Institute
ACI 301, “Specification for Structural Concrete”
ACI 117, “Specification for Tolerances for Concrete

Construction and Materials.”

B. Installers shall be experienced in completing concrete work similar in material, design
and extent to that indication for this Project and have a record of successful in-service
performance.

C. Professional Engineers shall be legally qualified to practice in the jurisdiction of the
Work and be experienced in providing engineering services of the kind and scope
required for this Project.

D. Manufacturer of ready-mixed concrete products shall have production
facilities/equipment necessary to meet the needs of the Project, be experienced in this
type of work and comply with the requirements of ASTM C 94, having a NRMCA
Certification of such facilities.

E. Testing agency shall be qualified as an independent testing laboratory, acceptable to
authorities having jurisdiction over the Work, in accordance with ASTM C 1077 and
ASTM E 329 to conduct testing according to ASTM E 548. The Contractor shall hire the
independent testing agency.

F. Obtain materials for system from one source and by a single manufacturer or by
manufacturers approved by system’s manufacturer as compatible with other system
components.

G. Welding procedures and personnel shall be qualified according to AWS D1.4, “Structural
Welding Code—Reinforcing Steel.”

H. Pre-installation Conference will be conducted at the site at least three days prior to the
start of concrete operations and comply with requirements in Division 1 Section “Project
Meetings.”

1. Before submitting design mixes, review concrete mix design and examine
procedures for ensuring quality of concrete materials. Require representatives of
each entity directly concerned with cast-in-place concrete to attend, including the
following:

a. Contractor’s superintendent.
b. Independent testing laboratory.
c. Ready-mix concrete producer.
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d. Concrete subcontractor.
e. Formwork subcontractor (if separate).
f. Admixture manufacturer(s).
g. Structural engineering consultant.

I. Aggregate Tests:

1. Test aggregates for compliance with ASTM C33.

J. Concrete Mix Design:

1. Prepare mix designs for each type of concrete specified.
2. Design concrete mixes in accordance with ACI 301.

K. Concrete Strength Tests:

1. Mold and cure five specimens from each sample in accordance with ASTM C31.
Any deviations from the requirements of ASTM C31 shall be recorded in the test
report.

2. Test specimens in accordance with ASTM C39. Three specimens shall be tested
at 28 days for acceptance and one shall be tested at seven days for information.
The acceptance test results shall be the average of the strengths of the two
specimens tested at 28 days.

3. Make at least one strength test for each 100 cu. yds., or fraction thereof over a
minimum of 5 cu. yards, of each mixture design of concrete placed in any one
day.

4. A copy of the test results shall be furnished to the Engineer as soon as available.

5. All costs of concrete cylinder testing shall be paid by the Contractor.

6. Mold and field cure additional specimens for early form removal.

L. Concrete Slump Tests:

1. The Independent Testing Laboratory will determine slump of concrete from each
truck in accordance with ASTM C143.

2. If the slump does not meet specifications, remove batch from work and return to
supplier.

M. Concrete Air Content Tests:

1. The Independent Testing Laboratory will determine air content of concrete from
each truck in accordance with ASTM C231.

2. If air content does not meet specifications, remove batch from work and return to
supplier.

3. Air content will be tested prior to and after adding superplasticizer.
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DELIVERY, STORAGE AND HANDLING

A. Comply with manufacturer’s written instructions for delivery, storage and handling
requirements.

B. Deliver, store and handle steel reinforcement to prevent bending and damage.

PART 2 - PRODUCTS

2.1 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete:

1. General Form-facing panels that will provide continuous, true
and smooth concrete surfaces. Furnish in largest
practicable sizes to minimize joints, or where noted on
drawings. Furnish sizes to match joint locations
specified.

2. Options: Plywood, metal or other approved materials.

3. Plywood High-density overlay, Class 1, or better.

Medium-density overlay, Class 1, or better, mill-release
agent treated and edge sealed.

Structural 1, B-B, or better, mill oiled and edge sealed.

B-B (Concrete Form), Class 1, or better, mill oiled and
edge sealed.

B. Rough-Formed Finished Concrete

1. General: Plywood, lumber, metal or another approved
material. Provide lumber dressed on at least two
edges and one side for tight fit.

C. Chamfer Strips: Wood, metal, PVC or rubber strips, ¾ by ¾ inch,
Minimum.

D. Form-Release Agent: Commercially formulated form-release agent that
will not bond with, stain, or adversely affect
concrete surfaces and will not impair subsequent
treatments of concrete surfaces.

Formulate form-release agent with rust inhibitor for
steel form-facing materials.
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E. Form Ties: Factory-fabricated, removable metal or snap-off
glass-fiber-reinforced plastic form ties designed to
resist lateral pressure of fresh concrete on forms and
to prevent spalling of concrete on removal.

2.2 STEEL REINFORCEMENT

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

B. Low-Allow-Steel Bars: ASTM A 706/A 706M, deformed.

C. Steel Bar Mats: ASTM A 184/A 184M, assembled with clips.

D. Plain-Steel Tie Wire: ASTM A 82, galvanized.

2.3 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: Plain-steel bars, ASTM A615/A 615M, Grade 60.
Cut bars true to length with ends square and free of
burrs.

2.4 CONCRETE MATERIALS

A. Portland Cement: ASTM C 150, Type I/II.

B. Pozzalanic Materials: Fly Ash, ASTM C 618, Class F, maximum carbon
content 5%.

C. Silica Fume: ASTM C 1240, amorphous silica.

D. Normal-Weight Aggregate:

1. General: ASTM C 33, uniformly graded as follows:

a. Aggregate Size:

1) General: 1-1/2 inches.

2) Slabs: 4 inch or Less Slab - 1 inch

3. Combined Aggregate: Well graded from coarsest to finest with not more
than 18 percent and not less than 8 percent retained
on an individual sieve, except that less than 8
percent may be retained on coarsest sieve and on
No. 50 sieve, and less than 8 percent may be
retained on sieves finer than No. 50.

E. Water: Potable and complying with ASTM C 94.

2.5 ADMIXTURES
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A. General: Admixtures certified by manufacturer to contain no
more than 0.1 percent water-soluble chloride ions
by mass of cementitious material and to be
compatible with other admixtures and cementitious
materials. Do not use admixtures containing
calcium chloride.

B. Air-entraining Admixture: ASTM C 260.

C. Water-Reducing Admixture: ASTM C 494, Type A.

D. High-Range, Water-Reducing Admixture: ASTM C 494, Type F.

E. Water-Reducing and
Accelerating Admixture: ASTM C 494, Type E.

F. Water-Reducing and
Retarding Admixture: ASTM C 494, Type D.

G. Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or
mixed cathodic and anodic inhibitor; capable of
forming a protective barrier and minimizing
chloride reactions with steel reinforcement in
concrete.

2.6 FIBER REINFORCEMENT

A. Synthetic Fiber: Fibrillated polypropylene fibers engineered and
designed for used in concrete, complying with
ASTM C 1116, Type III, ½ to 1-1/2 inches long.

2.7 FLOOR AND SLAB TREATMENTS

A. Penetrating Anti-Spalding Sealer:
Chemically reactive, waterborne solution of inorganic
silicate or siliconate materials and propriety
components: odorless, colorless, that penetrates and
densifies concrete surfaces. Conform to the
requirements of ASTM C 957-81.

2.8 CURING MATERIALS

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from
jute or kenaf, weighing approximately 9 oz./sq. yd.
dry.

B. Water: Potable.

2.9 RELATED MATERIALS
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A. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic
emulsion or styrene butadiene.

B. Reglets: Fabricate Reglets of not less than 0.022 inch thick
galvanized steel sheet. Temporarily fill or cover
face opening of reglet to prevent intrusion of
concrete or debris.

2.10 CONCRETE MIXES

A. Prepare design mixes for each type and strength of concrete determined by either
laboratory trial mix or field test data base, using proportional normal-weight concrete
according to ACI 211.1 and ACI 301.

B. Use a qualified independent testing agency for preparing and reporting proposed mix
designs for the laboratory trial mix basis.

C. Concrete Encasement and Anchors:

1. Concrete Mix: Proportion normal-weight.
2. Compressive Strength: 3000 psi. (28 days)
3. Maximum Slump: 4 inches.

8 inches for concrete containing high-range water-
reducing admixture added to concrete with 2 to 4
inch slump.

D. All Slabs (On-Grade):

1. Concrete Mix: Proportion normal-weight.
2. Compressive Strength: 4000 psi. (28 days)
3. Maximum Slump: 4.5 inches.

E. Building Frame Members:

1. Concrete Mix: Proportion normal-weight.
2. Compressive Strength: 4000 psi. (28 days)
3. Maximum Slump: 4.5 inches.

8 inches for concrete containing high-range water-
reducing admixture added to concrete with 2 to 4
inch clump.
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F. Cementitious Materials:

1. General: Limit percentage, by weight, of cementitious
materials other than Portland cement in concrete.

2. Combined Fly Ash and Pozzolan: 25 percent.

G. Maximum Water-Cementitious Materials Ration:

1. Walls: 0.50.
2. Slabs: 0.40.

H. Air Content: Add air-entraining admixture at manufacturer’s prescribed rate to result
in concrete at point of placement having an air content corresponding to the following
aggregate size:

1. 1-1/2 inch: 4.5 to 7.5 percent.
2. 1 inch: 5 to 8 percent.
3. Limitations: Do not air entrain concrete to trowel-finished

interior floors and suspended slabs. Do not allow
entrapped air content to exceed 3 percent.

Limit water-soluble, chloride-ion content in
hardened concrete to 0.15 percent by weight of
cement.

I. Synthetic Fiber: Uniformly disperse in concrete mix at
manufacturer’s recommended rate, but not less than
1.5 lb/cu. yd..

J. Admixtures:

1. General: Use admixtures according to manufacturer’s written
instructions.

2. Use options:

a. Option I: Water-reducing admixture or high-range water-
reducing admixture (superplasticizer) in concrete, as
required, for placement and workability.

b. Option II: Water-reducing and retarding admixture when
required by high temperatures, low humidity or
other adverse placement conditions.

c. Option III: Water-reducing admixture in pumped concrete and
concrete with a water-cementitious materials
exposed to weather.

d. Option IV: Corrosion-inhibiting admixture in concrete mixes
exposed to weather.
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2.11 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI’s “Manual of Standard Practice.”

2.12 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix and deliver concrete according
to ASTM C 94 and ASTM C 1116 and furnish
batch ticket information.

When air temperature is between 85 and 90 deg F,
reduce mixing and delivery time from 1-1/2 hours
to 75 minutes; when air temperature is above 90 deg
F, reduce mixing and delivery time to 60 minutes.

PART 3 – EXECUTION

3.1. FORMWORK

A. Design, erect, shore, brace and maintain formwork, according to ACE 301, to support
vertical, lateral, and dynamic loads, and construction loads that might be applied, until
concrete structure can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment,
elevation and position indicated, within tolerance limits ACI 117.

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as
follows:

1. Class A, 1/8 inch.
2. Class B, 1/4 inch.
3. Class C, 1/2 inch.
4. Class D, 1 inch.

D. Construct forms tight enough to prevent loss of concrete mortar.

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.
Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. Kerf
wood inserts for forming keyways, reglets, recesses, and the like, for easy removal. Do
not use rust-stained steel form-facing materials.

F. Set edge forms, bulkheads and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support
screed strips: use strike-off templates or compacting-type screeds.

G. Provide temporary openings for cleanouts and inspection ports where interior area of
formwork is inaccessible. Close openings with panels tightly fitted to forms and securely
braced to prevent loss of concrete mortar. Locate temporary openings in forms at
inconspicuous locations.
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H. Chamfer exterior corners and edges of permanently exposed concrete.

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds and
bulkheads required in the Work. Determine sizes and locations from trades providing
such items.

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust,
dirt and other debris just before placing concrete.

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks
and maintain proper alignment.

L. Coat contact surfaces of forms with form-release agent, according to manufacturer’s
written instructions, before placing reinforcement.

3.2. EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining
work that is attached to or supported by cast-in-place concrete. Use Setting Drawings,
templates, diagrams, instructions and directions furnished with items to be embedded.

B. Install anchor bolts, accurately located, to elevations required.

C. Install reglets to receive top edge of foundation sheet waterproofing and to receive
through-wall flashings in outer face of concrete frame at exterior walls, where flashing is
shown at lintels, shelf angles and other conditions.

3.3. REMOVING AND REUSE OF FORMS

A. Formwork for sides of beams, walls, columns and similar parts of the Work that does not
support weight of concrete may be removed after cumulatively curing at not less than 50
deg F for 24 hours after placing concrete provided concrete is hard enough to not be
damaged by form-removal operations and provided curing and protection operations are
maintained.

B. Leave formwork for beam soffits, joists, slabs and other structural elements that support
weight to concrete in place until concrete has achieved the following:

1. At least 70 percent of 28-day design compressive strength.
2. Determine compressive strength of in-place concrete by testing representative

field- or laboratory-cured test specimens according to ACI 301.
3. Remove forms only if shores have been arranged to permit removal of forms

without loosening or disturbing shores.

C. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated
or otherwise damaged form-facing material will not be acceptable for exposed concrete
surfaces unless approved by Engineer.

D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed
concrete surfaces unless approved by Engineer.
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3.4. SHORES AND RESHORES

A. Comply with ACI 318, ACI 301 and recommendations in ACI 347R for design,
installation and removal of shoring re-shoring.

B. Plan sequence of removal of shores and re-shore to avoid damage to concrete. Locate
and provide adequate re-shoring to support construction without excessive stress or
deflection.

3.5. STEEL REINFORCEMENT

A. Comply with CRSI’s “Manual of Standard Practice” for placing reinforcement.

B. Use caution to avoid cutting or puncturing retarder. Repair damage and reseal vapor
retarder before placing concrete.

C. Clean reinforcement of loose rust and mill scale, earth, ice and other foreign materials.

D. Accurately position, support and secure reinforcement against displacement. Located and
support reinforcement with bar supports to maintain minimum concrete cover. Do not
tack weld crossing reinforcing bars.

E. Shop- or field-weld reinforcement according to AWS D1.4, where indicated.

F. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

3.6. JOINTS

A. Construct joints true to line with faces perpendicular to surface plane of concrete.

B. Construction Joints:

1. Install so strength and appearance of concrete are not impaired at locations
indicated or as approved by Engineer.

2. Place joint perpendicular to main reinforcement. Continue reinforcement across
construction joints, unless otherwise indicated. Do not continue reinforcement
through sides of strip placement of floors and slabs.

3. Form from preformed galvanized steel, plastic forms or bulkhead forms with
keys, unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete.

4. Locate joints for beams, slabs, joists and girders in the middle third of spans.
Offset joints in girders a minimum distance of twice the beam width from a
beam-girder intersection.

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams
and girders and at the top of footings or floor slabs.

6. Space vertical joints in walls as indicated. Locate joints beside piers integral
with walls near corners and in concealed locations where possible.

7. Use a bonding agent at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.
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C. Contraction Joints in Slabs-On-Grade:

1. Form weakened-plane contraction joints, sectioning concrete into areas as
indicated. Construct contraction joints for a depth equal to at least one-fourth of
concrete thickness, as follows:

a. Grooved Joints

Form contraction joints after initial floating by grooving and
finishing each edge of joint to a radius of 1/8 inch. Repeat
grooving of contraction joints after applying surface finishes.
Eliminate groover tool marks on concrete surfaces.

b. Sawed Joints:

Form contraction joints with power saws equipped with
shatterproof abrasive or diamond-rimmed blades. Cut 1/8 inch
wide joints into concrete when cutting action will not tear, abrade
or otherwise damage surface and before concrete develops random
contraction cracks.

D. Isolation Joints in Slab-on-grade

1. After removing formwork, install joint-filler strips at slab junctions with vertical
surfaces, such as column pedestals, foundations walls, grade beams and other
locations, as indicated.

2. Extend joint-filler strips full width and depth of joint, terminating flush with
finished concrete surfaces, unless otherwise indicated.

3. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch
below finished concrete surface where joint sealants are indicated.

4. Install joint-filler strips in lengths as long as practicable. Where more than one
length is required, lace or clip sections together.

E. Dowel Joints

1. Install dowel sleeves and dowels or dowel bar and support assemblies at joints
where indicated.

2. Use dowel sleeves or lubricate or asphalt-coat one-half of dowel length to
prevent concrete bonding to one side of joint.

3.7. CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement and
embedded items is complete and that required inspections have been performed.

B. Do not add water to concrete during delivery, at Project site, or during placement, unless
approved by Engineer and/or Contractor’s Testing Agent.

C. Before placing concrete, water may be added at Project site, subject to limitations of ACI
301.
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1. Mix concrete a minimum of one minute for each gallon of water added.
2. Do not add water to concrete after adding high-range water-reducing admixtures

to mix.

D. Deposit concrete continuously or in layers of such thickness so that no new concrete will
be placed on concrete that has hardened enough to cause seams or planes of weakness. If
a section cannot be placed continuously, provide construction joints as specified. Deposit
concrete to avoid segregation.

E. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a manner
to avoid inclined construction joints. Place each layer while preceding layer is still
plastic to avoid cold joints.

1. Consolidate placed concrete with mechanical vibrating equipment. Use
equipment and procedures for consolidating concrete recommended by ACI
309R.

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw
vibrators vertically at uniformly spaced locations no farther than the visible
effectiveness of the vibrator. Place vibrators to rapidly penetrate placed layer
and at least 6 inches into preceding layer. Do not insert vibrators into lower
layers of concrete that have begun to lost plasticity. At each insertion, limit
duration of vibration to time necessary to consolidate concrete and complete
embedment of reinforcement and other embedded items without causing mix
constituents to segregate.

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within
limits of construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly
worked around reinforcement and other embedded items and into corners.

2. Maintain reinforcement in position on chairs during concrete placement.
3. Screed slab surfaces with a straightedge and strike-off to correct elevations.
4. Slope surfaces uniformly to drains where required.
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5. Begin initial floating using bull floats or derbies to form a uniform and open-
textured surface plane, free of humps or hollows, before excess moisture or
bleedwater appears on surface. Do not further disturb slab surfaces before
starting finish operations.

G. Cold-Weather Placement

1. Comply with ACI 306.1.
2. Protect concrete work from physical damage or reduce strength that could be

caused by frost, freezing actions or low temperatures.
3. When air temperature has fallen to or is expected to fall below 40 deg F,

uniformly heat water and aggregates before mixing to obtain a concrete mixture
temperature of not less than 50 deg F and not more than 80 deg F at point of
placement.

4. Do not use frozen materials or materials containing ice or snow. Do now place
concrete on frozen subgrade or on subgrade containing frozen materials.

5. Do not use calcium chloride, salt or other materials containing antifreeze agents
or chemical accelerators, unless otherwise specified and approved in mix design.

H. Hot-Weather Placement

1. Place concrete according to recommendations in ACI 305R, and as follow, when
hot-weather conditions exist.

2. Cool ingredients before mixing to maintain concrete temperature below 80 deg F
at time of placement. Chilled mixing water or chopped ice may be used to
control temperature, provided water equivalent of ice is calculated to total
amount of mixing water. Using liquid nitrogen to cool concrete is Contractor’s
option.

3. Cover steel reinforcement with water-soaked burlap so steel temperature will not
exceed ambient air temperature immediately before imbedding in concrete.

4. Fog-spray forms, steel reinforcement and subgrade just before placing concrete.
Keep subgrade moisture uniform without standing water, soft spots or dry areas.

3.8. FINISHING FORMED SURFACES

A. Rough-Formed Finish

1. As-cast concrete texture imparted by form-facing material with tie holes and
defective areas repaired and patched. Remove fins and other projections
exceeding ACI 347R limits for class of surface specified.

B. Smooth-Formed Finish

1. As-cast concrete texture imparted by form-facing material arranged in an orderly
and symmetrical manner with a minimum of seams. Repair and patch tie holes
and defective areas. Remove fins and other projections exceeding 1/8 inch in
height.

2. Apply concrete surfaces exposed to public view or to be covered with a coating
or covering material applied directly to concrete, such as waterproofing , damp
proofing, veneer plaster or painting.

3. Do not apply rubbed finish to smooth-formed finish.
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C. Rubbed Finish

1. Apply the following to smooth-formed finished concrete.

2. Smooth-Rubbed Finish

Not later than one day after form removal, moisten concrete surfaces and rub
with carborundum brick or other abrasive until producing a uniform color and
texture. Do not apply cement grout other than that created by the rubbing
process.

3. Grout-Cleaned Finish

Wet concrete surfaces and apply grout of a consistency of thick paint to coat
surfaces and fill small holes. Mix one part portland cement to one and one-half
parts fine sand with a 1:1 mixture of bonding admixture and water. Add white
portland cement in amount determined by trial patches so color of dry grout will
match adjacent surfaces. Scrub grout into voids and remove excess grout. When
grout whitens, rub surface with clean burlap and keep surface damp by fog spray
for at least 36 hours.

4. Cork-Floated Finish

Wet concrete surfaces and apply a stiff grout. Mix one part portland cement and
one part fine sand with a 1:1 mixture of bonding agent and water. Ad white
portland cement in amounts determined by trial patches so color of dry grout will
match adjacent surfaces. Compress grout into voids by grinding surface. In a
swirling motion, finish surface with a cork float.

5. Related Unformed Surfaces

At tops of walls, horizontal offsets and similar unformed surfaces adjacent to
formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly
across adjacent unformed surfaces, unless otherwise indicated.

3.9. FINISHING FLOOR AND SLABS

A. Comply with recommendations in ACI 302.1R for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.
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B. Scratch Finish

1. While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms or rakes.

2. Apply scratch finish to surfaces indicated and to surfaces to receive concrete
floor topping or mortar setting beds for ceramic or quarry tile, portland cement
terrazzo and other bonded cementitious floor finishes.

C. Float Finish

1. Consolidate surface with power-driven floats or by hand floating if area is small
or inaccessible to power driven floats. Re-straighten, cut down high spots and
fill low spots. Repeat float passes and re-straightening until surface is left with a
uniform, smooth granular texture.

2. Apply float finish to surfaces indicated, to surfaces receiving trowel finish and to
floor and slab surfaces to be covered with fluid-applied or sheet waterproofing,
built-up or membrane roofing, or sand-bed terrazzo.

D. Trowel Finish

1. After applying float finish, apply first trowel finish and consolidate concrete by
and or power-driven trowel. Continue troweling passes and re-straighten until
surface is free of trowel marks and uniform in texture and appearance. Grind
smooth any surface defects that would telegraph through applied coatings of
floor coverings.

2. Apply a trowel finish to surfaces indicated and to floor and slab surfaces exposed
to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set
over a cleavage membrane, paint or another thin film-finish coating system.

3. Finish and measure surface so gap at any point between concrete surface and an
unlevel freestanding 10 foot straightedge, resting on two high spots and place
anywhere on the surface, does not exceed 3/16 inch.

E. Trowel and Fine-Broom Finish

1. Apply a partial trowel finish, stopping after second troweling, to surfaces
indicated and to surfaces where ceramic or quarry tile is to be installed by either
thickset or thin-set method. Immediately after second troweling, and when
concrete is still plastic, slightly scarify surface with a fine broom.

F. Broom Finish

1. Apply a broom finish to exterior concrete platforms, steps and ramps as
indicated.

2. Immediately after float finishing, slightly roughen trafficked surface by brooming
with fiber-bristle broom perpendicular to main traffic route. Coordinate required
final finish with Engineer before application.
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3.10. MISCELLANEOUS CONCRETE ITEMS

A. Filling In

Fill in holes and opening left in concrete structures, unless otherwise indicated, after
work of other trades is in place. Mix, place and cure concrete, as specified, to blend with
in-place construction. Provide other miscellaneous concrete filling indicated or required
to complete Work.

B. Curbs

Provide monolithic finish to interior curbs by stripping forms while concrete is green and
by steel-troweling surfaces to a hard, dense finish with corners, intersections and
terminations slightly rounded.

C. Equipment Bases and Foundations

Provide machine and equipment bases and foundations as shown on Drawings. Set
anchor bolts for machines and equipment at correct elevations, complying with diagrams
or templates of manufacturer furnishing machines and equipment.

3.11. CONCRETE PROTECTION AND CURING

A. Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and with
recommendations in ACI 305R for hot-weather protection during curing.

END OF SECTION
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SECTION 042000 - UNIT MASONRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Concrete masonry units.
2. Concrete building brick.
3. Decorative concrete masonry units.
4. Mortar and grout.
5. Steel reinforcing bars.
6. Masonry joint reinforcement.
7. Embedded flashing.
8. Miscellaneous masonry accessories.

B. Related Sections:

1. Section 076200 "Sheet Metal Flashing and Trim" for exposed sheet metal flashing and
for furnishing manufactured reglets installed in masonry joints.

1.3 DEFINITIONS

A. CMU(s): Concrete masonry unit(s).

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

1.4 PERFORMANCE REQUIREMENTS

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28
days.

1. Determine net-area compressive strength of masonry from average net-area compressive
strengths of masonry units and mortar types (unit-strength method) according to Tables 1
and 2 in ACI 530.1/ASCE 6/TMS 602.
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1.5 PRECONSTRUCTION TESTING

A. Preconstruction Testing Service: Government will engage a qualified independent testing
agency to perform preconstruction testing indicated below. Retesting of materials that fail to
comply with specified requirements shall be done at Contractor's expense.

1. Concrete Masonry Unit Test: For each type of unit required, according to ASTM C 140
for compressive strength.

2. Grout Test (Compressive Strength): For each mix required, according to ASTM C 1019.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: For the following:

1. Masonry Units: Show sizes, profiles, coursing, control joints and locations of special
shapes.

2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars.
Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show
elevations of reinforced walls.

3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.

C. Samples for Initial Selection:

1. Decorative CMUs, in the form of small-scale units.
2. Colored mortar.
3. Weep holes/vents.

1.7 INFORMATIONAL SUBMITTALS

A. List of Materials Used in Constructing Mockups: List generic product names together with
manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers,
source of supply, and other information as required to identify materials used. Include mix
proportions for mortar and grout and source of aggregates.

1. Submittal is for information only. Neither receipt of list nor approval of mockup
constitutes approval of deviations from the Contract Documents unless such deviations
are specifically brought to the attention of Government’s Project Manager and approved
in writing.

B. Qualification Data: For testing agency.

C. Material Certificates: For each type and size of the following:

1. Masonry units.

a. Include material test reports substantiating compliance with requirements.
b. For masonry units, include data and calculations establishing average net-area

compressive strength of units.
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2. Cementitious materials. Include brand, type, and name of manufacturer.
3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
4. Grout mixes. Include description of type and proportions of ingredients.
5. Reinforcing bars.
6. Joint reinforcement.
7. Anchors, ties, and metal accessories.

D. Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.

1. Include test reports for mortar mixes required to comply with property specification. Test
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water
retention, and ASTM C 91 for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with
compressive strength requirement.

E. Statement of Compressive Strength of Masonry: For each combination of masonry unit type
and mortar type, provide statement of average net-area compressive strength of masonry units,
mortar type, and resulting net-area compressive strength of masonry determined according to
Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

F. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.

1.8 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.

B. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, from single source
from single manufacturer for each product required.

C. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality,
including color for exposed masonry, from single manufacturer for each cementitious
component and from single source or producer for each aggregate.

D. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by
requirements in the Contract Documents.

E. Sample Panels: Build sample panels to verify selections made under sample submittals and to
demonstrate aesthetic effects.

1. Build sample panels for typical exterior and interior walls in sizes approximately 60
inches long by 48 inches high by full thickness.

2. Where masonry is to match existing, erect panels adjacent and parallel to existing
surface.

3. Clean one-half of exposed faces of panels with masonry cleaner indicated.
4. Protect approved sample panels from the elements with weather-resistant membrane.
5. Approval of sample panels is for color, texture, and blending of masonry units;

relationship of mortar and sealant colors to masonry unit colors; tooling of joints;
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aesthetic qualities of workmanship; and other material and construction qualities
specifically approved by Architect in writing.

a. Approval of sample panels does not constitute approval of deviations from the
Contract Documents contained in sample panels unless such deviations are
specifically approved by Architect in writing.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If
units become wet, do not install until they are dry.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with
dispensing silos. Store preblended, dry mortar mix in delivery containers on elevated platforms,
under cover, and in a dry location or in covered weatherproof dispensing silos.

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

1.10 PROJECT CONDITIONS

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with
waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides of walls and hold cover securely
in place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
three days after building masonry walls or columns.

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface. Continues monitoring and maintenance
throughout construction until substantial completion of protection elements shall be
performed.

2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of door frames, as well as similar products with painted and integral

finishes, from mortar droppings.
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4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from
splashing mortar and dirt onto completed masonry.

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
or by freezing conditions. Comply with cold-weather construction requirements contained in
ACI 530.1/ASCE 6/TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40
deg F and higher and will remain so until masonry has dried, but not less than seven days
after completing cleaning.

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1 MASONRY UNITS, GENERAL

A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated in the standard. Do not use units
where such defects will be exposed in the completed Work.

2.2 CONCRETE MASONRY UNITS

A. Regional Materials: CMUs shall be manufactured within 500 miles of Project site from
aggregates and cement that have been extracted, harvested, or recovered, as well as
manufactured, within 500 miles of Project site.

B. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed
faces of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.

2. Provide square-edged units for outside corners unless otherwise indicated.

C. Integral Water Repellent: Provide units made with integral water repellent for exposed units.

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does
not reduce flexural bond strength. Units made with integral water repellent, when tested
according to ASTM E 514 as a wall assembly made with mortar containing integral
water-repellent manufacturer's mortar additive, with test period extended to 24 hours,
shall show no visible water or leaks on the back of test specimen.

a. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1) ACM Chemistries; RainBloc.
2) BASF Aktiengesellschaft; Rheopel Plus.
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3) Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block.

D. CMUs: ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 2150 psi.

2. Density Classification: Normal weight.
3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.
4. Exposed Faces: Provide color and texture matching the range represented by Architect's

sample.

E. Concrete Building Brick: ASTM C 55.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 2800 psi 3050 psi 3750 psi 4050 psi Insert value.

2. Density Classification: Normal weight.
3. Size (Actual Dimensions): 3-5/8 inches wide by 2-1/4 inches 3-5/8 inches high by 7-5/8

inches long.

F. Decorative CMUs: ASTM C 90.

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. York Building Products, Ground Face Gemstone.

2. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 2150 psi.

3. Density Classification: Normal weight.
4. Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph.
5. Pattern and Texture:

a. Standard pattern, ground-face finish. Match Architect's samples.

6. Colors: As selected by Architect from manufacturer's full range.
7. Special Aggregate: Provide units made with aggregate matching aggregate in Architect's

sample.

2.3 CONCRETE AND MASONRY LINTELS

A. General: Provide one of the following:

B. Concrete Lintels: ASTM C 1623, matching CMUs in color, texture, and density classification;
and with reinforcing bars indicated. Provide lintels with net-area compressive strength not less
than CMUs.

C. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs
with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels
before handling and installing. Temporarily support built-in-place lintels until cured.
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1. Size: Match size of face brick.
2. Size (Actual Dimensions): 3-1/2 inches wide by 2-1/4 inches high by 7-1/2 inches long

or 3-5/8 inches wide by 2-1/4 inches high by 7-5/8 inches long.
3. Size (Actual Dimensions): 90 mm wide by 57 mm high by 190 mm long.
4. Application: Use where brick is indicated for concealed locations.

2.4 MORTAR AND GROUT MATERIALS

A. Regional Materials: Aggregate for mortar and grout, cement, and lime shall be extracted,
harvested, or recovered, as well as manufactured, within 500 miles of Project site.

B. Portland Cement: ASTM C 150, Type I or II, except Type III may be used for cold-weather
construction. Provide natural color or white cement as required to produce mortar color
indicated.

C. Hydrated Lime: ASTM C 207, Type S.

D. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

E. Mortar Cement: ASTM C 1329.

1. Products: Subject to compliance with requirements, provide the following available
products that may be incorporated into the Work include, but are not limited to, the
following:

a. Lafarge North America Inc.; Lafarge Mortar Cement or Magnolia Superbond
Mortar Cement.

F. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes and complying with ASTM C 979. Use only pigments with a record of
satisfactory performance in masonry mortar.

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. Davis Colors; True Tone Mortar Colors.
b. Lanxess Corporation; Bayferrox Iron Oxide Pigments.
c. Solomon Colors, Inc.; SGS Mortar Colors.

G. Colored Cement Product: Packaged blend made from portland cement and hydrated lime or
mortar cement and mortar pigments, all complying with specified requirements, and containing
no other ingredients.

1. Colored Portland Cement-Lime Mix:

a. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1) Capital Materials Corporation; Riverton Portland Cement Lime Custom
Color.
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2) Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime.
3) Lafarge North America Inc.; Eaglebond Portland & Lime.
4) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement.

2. Colored Masonry Cement:

a. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1) Capital Materials Corporation; Flamingo Color Masonry Cement.
2) Cemex S.A.B. de C.V.; Richcolor Masonry Cement.
3) Essroc, Italcementi Group; Brixment-in-Color.
4) Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry Cement.
5) Lafarge North America Inc.; U.S. Cement Custom Color Masonry Cement.
6) Lehigh Cement Company; Lehigh Custom Color Masonry Cement.
7) National Cement Company, Inc.; Coosa Masonry Cement.

3. Formulate blend as required to produce color indicated or, if not indicated, as selected
from manufacturer's standard colors.

4. Pigments shall not exceed 10 percent of portland cement by weight.
5. Pigments shall not exceed 5 percent of mortar cement by weight.

H. Aggregate for Mortar: ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the
No. 16 sieve.

3. White-Mortar Aggregates: Natural white sand or crushed white stone.
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce

required mortar color.

I. Aggregate for Grout: ASTM C 404.

J. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with
CMUs containing integral water repellent by same manufacturer.

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. ACM Chemistries; RainBloc for Mortar.
b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.
c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar

Admixture.

K. Water: Potable.

2.5 REINFORCEMENT

A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
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B. Masonry Joint Reinforcement, General: ASTM A 951/A 951M.

1. Interior Walls: Mill- galvanized, carbon steel.
2. Exterior Walls: Hot-dip galvanized, carbon steel.
3. Wire Size for Side Rods: 0.1875-inch diameter.
4. Wire Size for Cross Rods: 0.148-inch diameter.
5. Wire Size for Veneer Ties: 0.148-inch diameter.
6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c.
7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

C. Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with
single pair of side rods.

2.6 MISCELLANEOUS ANCHORS

A. Anchor Bolts: Headed or L-shaped steel bolts complying with ASTM A 307, Grade A; with
ASTM A 563 hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with
ASTM A 153/A 153M, Class C; of dimensions indicated.

2.7 EMBEDDED FLASHING MATERIALS

A. Metal Flashing: Provide metal flashing complying with Section 076200 "Sheet Metal Flashing
and Trim" and as follows:

1. Fabricate through-wall metal flashing embedded in masonry from stainless steel, with
ribs at 3-inch intervals along length of flashing to provide an integral mortar bond.

a. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1) Cheney Flashing Company; Cheney Flashing (Dovetail) or Cheney 3-Way
Flashing (Sawtooth).

2) Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking Thruwall
Flashing.

3) Sandell Manufacturing Co., Inc.; Mechanically Keyed Flashing.

2. Fabricate through-wall flashing with drip edge unless otherwise indicated. Fabricate by
extending flashing 1/2 inch out from wall, with outer edge bent down 30 degrees and
hemmed.

3. Fabricate metal drip edges for ribbed metal flashing from plain metal flashing of same
metal as ribbed flashing and extending at least 3 inches into wall with hemmed inner
edge to receive ribbed flashing and form a hooked seam. Form hem on upper surface of
metal so that completed seam will shed water.

4. Metal Expansion-Joint Strips: Fabricate from stainless steel to shapes indicated.

B. Solder and Sealants for Sheet Metal Flashings:

1. Solder for Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type
recommended by stainless-steel sheet manufacturer.
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2. Solder for Copper: ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead.
3. Elastomeric Sealant: ASTM C 920, chemically curing urethane or polysulfide sealant; of

type, grade, class, and use classifications required to seal joints in sheet metal flashing
and trim and remain watertight.

C. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products
or products recommended by flashing manufacturer for bonding flashing sheets to each other
and to substrates.

2.8 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene
urethane or PVC.

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying
with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287,
Type PVC-65406 and designed to fit standard sash block and to maintain lateral stability in
masonry wall; size and configuration as indicated.

C. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226,
Type I (No. 15 asphalt felt).

D. Weep/Vent Products: Use one of the following unless otherwise indicated:

1. Wicking Material: Absorbent rope, made from cotton or UV-resistant synthetic fiber, 1/4
to 3/8 inch in diameter, in length required to produce 2-inch exposure on exterior and 18
inches in cavity. Use only for weeps.

2. Round Plastic Weep/Vent Tubing: Medium-density polyethylene, 3/8-inch OD by 4
inches long.

a. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

b. Hohmann & Barnard Inc; 341W Round Plastic Weep Holes

E. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry
unit cells and hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel
wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated.

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. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or
D/A 817.

b. Heckmann Building Products Inc.; No. 376 Rebar Positioner.
c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner.
d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.
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2.9 MASONRY CLEANERS

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing
mortar/grout stains, efflorescence, and other new construction stains from new masonry without
discoloring or damaging masonry surfaces including pigmented mortar joints. Use product
expressly approved for intended use by cleaner manufacturer and manufacturer of masonry
units being cleaned.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Diedrich Technologies, Inc.
b. EaCo Chem, Inc.
c. ProSoCo, Inc.

2.10 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.
2. Use portland cement-lime or mortar cement mortar unless otherwise indicated.

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the
following types of mortar for applications stated unless another type is indicated or needed to
provide required compressive strength of masonry.

1. For masonry below grade or in contact with earth, use Type M.
2. For reinforced masonry, use Type S.

D. Pigmented Mortar: Use colored cement product or select and proportion pigments with other
ingredients to produce color required. Do not add pigments to colored cement products.

1. Pigments shall not exceed 10 percent of portland cement by weight.
2. Pigments shall not exceed 5 percent of mortar cement by weight.
3. Mix to match Government’s Project Manager's sample.
4. Application: Use pigmented mortar for exposed mortar joints with the following units:

a. Decorative CMUs.

E. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and
natural color or white cement as necessary to produce required mortar color.

1. Mix to match Government’s Project Manager's sample.
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2. Application: Use colored aggregate mortar for exposed mortar joints with the following
units:

a. Decorative CMUs.

F. Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces
and pour height.

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for
specified 28-day compressive strength indicated, but not less than 2000 psi.

3. Provide grout with a slump of 8 to 11 inches as measured according to
ASTM C 143/C 143M.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of work.

2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.

B. Before installation, examine rough-in and built-in construction for piping systems to verify
actual locations of piping connections.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Thickness: Build single-wythe walls to actual widths of masonry units, using units of widths
indicated.

B. Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match the construction immediately adjacent to opening.

C. Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install
cut units with cut surfaces and, where possible, cut edges concealed.

D. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures.

1. Mix units from several pallets or cubes as they are placed.
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3.3 TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or
minus 1/4 inch.

2. For location of elements in plan do not vary from that indicated by more than plus or
minus 1/2 inch.

3. For location of elements in elevation do not vary from that indicated by more than plus or
minus 1/4 inch in a story height or 1/2 inch total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4
inch in 10 feet, or 1/2 inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet,
3/8 inch in 20 feet, or 1/2 inch maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet,
1/4 inch in 20 feet, or 1/2 inch maximum.

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch
in 20 feet, or 1/2 inch maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4
inch in 10 feet, or 1/2 inch maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more
than 1/16 inch except due to warpage of masonry units within tolerances specified for
warpage of units.
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C. Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch,
with a maximum thickness limited to 1/2 inch.

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more
than 1/8 inch.

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8
inch or minus 1/4 inch.

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than
1/8 inch.

3.4 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running; do not use units with less than nominal 4-inch horizontal face dimensions at corners or
jambs.

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than 4-inches. Bond and interlock each course of each wythe at corners. Do not use units with
less than nominal 4-inch horizontal face dimensions at corners or jambs.

D. Stopping and Resuming Work: Stop work by racking back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

E. Built-in Work: As construction progresses, build in items specified in this and other Sections.
Fill in solidly with masonry around built-in items.

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and
similar items unless otherwise indicated.

3.5 MORTAR BEDDING AND JOINTING

A. Lay hollow CMUs as follows:

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
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3. With webs fully bedded in mortar in grouted masonry, including starting course on
footings.

4. With entire units, including areas under cells, fully bedded in mortar at starting course on
footings where cells are not grouted.

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head
joints.

1. Wet joint surfaces thoroughly before applying mortar.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

3.6 MASONRY JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8
inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

1. Space reinforcement not more than 16 inches o.c.
2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
3. Provide reinforcement not more than 8 inches above and below wall openings and

extending 12 inches beyond openings in addition to continuous reinforcement.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

C. Provide continuity at wall intersections by using prefabricated T-shaped units.

D. Provide continuity at corners by using prefabricated L-shaped units.

3.7 CONTROL AND EXPANSION JOINTS

A. General: Install control and expansion joint materials in unit masonry as masonry progresses.
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement.

B. Form control joints in concrete masonry using one of the following methods:

1. Install preformed control-joint gaskets designed to fit standard sash block.
2. Install interlocking units designed for control joints. Install bond-breaker strips at joint.

Keep head joints free and clear of mortar or rake out joint for application of sealant.

3.8 LINTELS

A. Install steel lintels where indicated.

B. Provide concrete or masonry lintels where shown and where openings of more than 12 inches
for brick-size units and 24 inches for block-size units are shown without structural steel or other
supporting lintels.
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C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

3.9 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated.

B. Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing
manufacturer.

2. At multiwythe masonry walls extend flashing through outer wythe, turned up a minimum
of 8 inches, and through inner wythe to within 1/2 inch of the interior face of wall in
exposed masonry. Where interior face of wall is to receive furring or framing, carry
flashing completely through inner wythe and turn flashing up approximately 2 inches on
interior face.

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to
comply with manufacturer's written instructions. Install CMU cell pans with upturned edges
located below face shells and webs of CMUs above and with weep spouts aligned with face of
wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU
webs and extend from face shell to face shell.

D. Install weep holes in head joints in exterior wythes of first course of masonry immediately
above embedded flashing and as follows:

1. Use specified weep/vent products to form weep holes.
2. Space weep holes formed from plastic tubing 16 inches o.c.

3.10 REINFORCED UNIT MASONRY INSTALLATION

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support
reinforced masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace,
tie, and support forms to maintain position and shape during construction and curing of
reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and other loads that may be placed on them during
construction.

B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough
strength to resist grout pressure.
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1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout
placement, including minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 60 inches.

3.11 FIELD QUALITY CONTROL

A. Testing and Inspecting: Government’s Project Manager will engage special inspectors to
perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and
work areas, as needed to perform tests and inspections. Retesting of materials that fail to
comply with specified requirements shall be done at Contractor's expense.

B. Inspections: Level 1 special inspections according to the "International Building Code."

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar.

2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
sizes, and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

C. Testing Prior to Construction: One set of tests.

D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.

E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for
compressive strength.

F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to
ASTM C 780.

G. Grout Test (Compressive Strength): For day grout is places for each mix provided, according to
ASTM C 1019.

3.12 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install
in fresh mortar, pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,
where indicated.

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove
mortar fins and smears before tooling joints.

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.
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2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for
comparison purposes. Obtain Government’s Project Manager's approval of sample
cleaning before proceeding with cleaning of masonry.

3. Protect adjacent nonmasonry surfaces from contact with cleaner by covering them with
liquid strippable masking agent or polyethylene film and waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by
rinsing surfaces thoroughly with clear water.

5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
written instructions.

3.13 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1. Crush masonry waste to less than 4 inches in each dimension.
2. Mix masonry waste with at least two parts of specified fill material for each part of

masonry waste. Fill material is specified in Section 312000 "Earth Moving."
3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 042000
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Structural steel.
2. Field-installed shear connectors.
3. Grout.

B. Related Requirements:

1. Section 053100 "Steel Decking" for field installation of shear connectors through deck.
2. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached to

structural-steel frame, miscellaneous steel fabrications and other steel items not defined
as structural steel.

3. Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for surface-
preparation and priming requirements.

1.3 DEFINITIONS

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in
AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or
along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and
their connections.

1.4 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

B. Coordinate installation of anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and
directions for installation.
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1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment Drawings.
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,

and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical, high-strength bolted connections.

5. Identify members and connections of the Seismic-Load-Resisting System.
6. Indicate locations and dimensions of protected zones.
7. Identify demand critical welds.

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):
Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded
joint qualified by testing, including the following:

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.

D. Delegated-Design Submittal: For structural-steel connections indicated to comply with design
loads, include analysis data signed and sealed by the qualified professional engineer responsible
for their preparation.

1.7 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer, fabricator, and testing agency.

B. Welding certificates.

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

D. Mill test reports for structural steel, including chemical and physical properties.

E. Product Test Reports: For the following:

1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
2. Direct-tension indicators.
3. Tension-control, high-strength, bolt-nut-washer assemblies.
4. Shear stud connectors.
5. Shop primers.
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6. Nonshrink grout.

F. Source quality-control reports.

G. Field quality-control and special inspection reports.

1.8 QUALITY ASSURANCE

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category STD, or is
accredited by the IAS Fabricator Inspection Program for Structural Steel (AC 172).

B. Installer Qualifications: A qualified installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE.

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint to SSPC-QP 3,
"Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."

D. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

1. Welders and welding operators performing work on bottom-flange, demand-critical
welds shall pass the supplemental welder qualification testing, as required by
AWS D1.8/D1.8M. FCAW-S and FCAW-G shall be considered separate processes for
welding personnel qualification.

E. Comply with applicable provisions of the following specifications and documents:

1. AISC 303.
2. AISC 341 and AISC 341s1.
3. AISC 360.
4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

1.9 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification. Keep steel members off
ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel
members and packaged materials from corrosion and deterioration.

1. Do not store materials on structure in a manner that might cause distortion, damage, or
overload to members or supporting structures. Repair or replace damaged materials or
structures as directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.
3. Comply with manufacturers' written recommendations for cleaning and lubricating

ASTM F 1852 fasteners and for retesting fasteners after lubrication.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Connections: Provide details of simple shear connections required by the Contract Documents
to be selected or completed by structural-steel fabricator, including comprehensive engineering
analysis by a qualified professional engineer, to withstand loads indicated and comply with
other information and restrictions indicated.

1. Select and complete connections using schematic details indicated and AISC 360.
2. Use Allowable Stress Design; data are given at service-load level.

B. Moment Connections: Type FR, fully restrained.

C. Construction: Combined system of moment frame and shear walls.

2.2 STRUCTURAL-STEEL MATERIALS

A. W-Shapes: ASTM A 992/A 992M.

B. Channels, Angles, M, S -Shapes: ASTM A 36/A 36M.

C. Plate and Bar: ASTM A 36/A 36M.

D. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.

E. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B.

1. Weight Class: Standard, Extra strong, Double-extra strong.
2. Finish: Black except where indicated to be galvanized.

F. Welding Electrodes: Comply with AWS requirements.

2.3 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural
bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened
carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators: ASTM F 959, Type 325, compressible-washer type with plain
finish.

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, heavy-
hex head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-
steel nuts, and hardened carbon-steel washers.

1. Finish: Plain.
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C. Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished
carbon steel; AWS D1.1/D1.1M, Type B.

D. Unheaded Anchor Rods: ASTM F 1554, Grade 36.

1. Configuration: Straight.
2. Nuts: ASTM A 563 heavy-hex carbon steel.
3. Plate Washers: ASTM A 36/A 36M carbon steel.
4. Washers: ASTM F 436, Type 1, hardened carbon steel.
5. Finish: Plain.

E. Headed Anchor Rods: ASTM F 1554, Grade 36, straight.

1. Nuts: ASTM A 563 heavy-hex carbon steel.
2. Plate Washers: ASTM A 36/A 36M carbon steel.
3. Washers: ASTM F 436, Type 1, hardened carbon steel.
4. Finish: Plain.

F. Threaded Rods: ASTM A 36/A 36M.

1. Nuts: ASTM A 563 heavy-hex carbon steel.
2. Washers: ASTM A 36/A 36M carbon steel.
3. Finish: Plain.

G. Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.

2.4 PRIMER

A. Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Public Health's (formerly, the California
Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

B. Primer: Comply with Section 099113 "Exterior Painting" and Section 099123 "Interior
Painting."

C. Galvanizing Repair Paint: ASTM A 780/A 780M.



STRUCTURAL STEEL FRAMING 051200 - 6

2.5 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged,
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency
suitable for application and a 30-minute working time.

2.6 FABRICATION

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate
according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to
AISC 360.

1. Camber structural-steel members where indicated.
2. Fabricate beams with rolling camber up.
3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain

markings until structural steel has been erected.
4. Mark and match-mark materials for field assembly.
5. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations.

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in
AWS D1.1/D1.1M.

C. Bolt Holes: Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to
metal surfaces.

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 3, "Power Tool Cleaning."

F. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

G. Holes: Provide holes required for securing other work to structural steel and for other work to
pass through steel members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes
or enlarge holes by burning.

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to
steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive other work.
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2.7 SHOP CONNECTIONS

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

1. Assemble and weld built-up sections by methods that maintain true alignment of axes
without exceeding tolerances in AISC 303 for mill material.

2.8 SHOP PRIMING

A. Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches.

2. Surfaces to be field welded.
3. Surfaces of high-strength bolted, slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
5. Galvanized surfaces.
6. Surfaces enclosed in interior construction.

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and
spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and
standards:

1. SSPC-SP 3, "Power Tool Cleaning."

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 1.5 mils. Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.

Change color of second coat to distinguish it from first.

D. Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-
PS Guide 7.00, "Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting
Systems," to provide a dry film thickness of not less than 1.5 mils.

2.9 GALVANIZING

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A 123/A 123M.
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1. Fill vent and drain holes that are exposed in the finished Work unless they function as
weep holes, by plugging with zinc solder and filing off smooth.

2. Galvanize lintels, shelf angles and welded door frames attached to structural-steel frame
and located in exterior walls.

2.10 SOURCE QUALITY CONTROL

A. Testing Agency: Government will engage a qualified testing agency to perform shop tests and
inspections.

1. Provide testing agency with access to places where structural-steel work is being
fabricated or produced to perform tests and inspections.

B. Bolted Connections: Inspect and test shop-bolted connections according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

C. Welded Connections: Visually inspect shop-welded connections according to
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

1. Liquid Penetrant Inspection: ASTM E 165.
2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished

weld. Cracks or zones of incomplete fusion or penetration are not accepted.
3. Ultrasonic Inspection: ASTM E 164.
4. Radiographic Inspection: ASTM E 94.

D. In addition to visual inspection, test and inspect shop-welded shear connectors according to
requirements in AWS D1.1/D1.1M for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree
flash or welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear
connectors if weld fracture occurs on shear connectors already tested.

E. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces
and locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods,
bearing plates, and other embedments showing dimensions, locations, angles, and
elevations.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural
steel secure, plumb, and in alignment against temporary construction loads and loads equal in
intensity to design loads. Remove temporary supports when permanent structural steel,
connections, and bracing are in place unless otherwise indicated.

1. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

B. Baseplates, Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing surfaces
of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface
of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of baseplate.
3. Snug-tighten anchor rods after supported members have been positioned and plumbed.

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before
packing with grout.

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for
Steel Buildings and Bridges."

D. Align and adjust various members that form part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in
permanent contact with members. Perform necessary adjustments to compensate for
discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean

temperature when structure is completed and in service.

E. Splice members only where indicated.

F. Do not use thermal cutting during erection

G. Do not enlarge unfair holes in unless approved by Government’s Project Manager. Finish
thermally cut sections within smoothness limits in AWS D1.1/D1.1M.members by burning or
using drift pins. Ream holes that must be enlarged to admit bolts.
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H. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

3.4 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary
connections, and removal of paint on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.
3. Assemble and weld built-up sections by methods that maintain true alignment of axes

without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel
Buildings and Bridges," for mill material.

3.5 FIELD QUALITY CONTROL

A. Special Inspections: Government will engage a qualified special inspector to perform the
following special inspections:

1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

C. Bolted Connections: Inspect and test bolted connections according to RCSC's "Specification
for Structural Joints Using ASTM A 325 or A 490 Bolts."

D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.

1. In addition to visual inspection, test and inspect field welds according to
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E 165.
b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on

finished weld. Cracks or zones of incomplete fusion or penetration are not
accepted.

c. Ultrasonic Inspection: ASTM E 164.
d. Radiographic Inspection: ASTM E 94.

E. In addition to visual inspection, test and inspect field-welded shear connectors according to
requirements in AWS D1.1/D1.1M for stud welding and as follows:
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1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree
flash or welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear
connectors if weld fracture occurs on shear connectors already tested.

3.6 REPAIRS AND PROTECTION

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair
galvanizing to comply with ASTM A 780/A 780M.

B. Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or
missing and paint with the same material as used for shop painting to comply with SSPC-PA 1
for touching up shop-painted surfaces.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool
cleaning.

C. Touchup Painting: Cleaning and touchup painting are specified in Section 099113 "Exterior
Painting" and Section 099123 "Interior Painting."

END OF SECTION 051200
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SECTION 053100 - STEEL DECKING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Roof deck.
2. Composite floor deck.

B. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for normal-weight structural concrete fill over
steel deck.

2. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors.
3. Section 055000 "Metal Fabrications" for framing deck openings with miscellaneous steel

shapes.
4. Section 099113 "Exterior Painting" for repair painting of primed deck and finish painting

of deck.
5. Section 099123 "Interior Painting" for repair painting of primed deck and finish painting

of deck.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of deck, accessory, and product indicated.

B. Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans,
cut deck openings, special jointing, accessories, and attachments to other construction.

1.4 INFORMATIONAL SUBMITTALS

A. Welding certificates.

B. Product Certificates: For each type of steel deck.

C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, indicating that each of the following complies with requirements:
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1. Power-actuated mechanical fasteners.

D. Evaluation Reports: For steel deck.

E. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.3, "Structural
Welding Code - Sheet Steel."

C. Electrical Raceway Units: Provide UL-labeled cellular floor-deck units complying with UL 209
and listed in UL's "Electrical Construction Equipment Directory" for use with standard header
ducts and outlets for electrical distribution systems.

D. FM Global Listing: Provide steel roof deck evaluated by FM Global and listed in its "Approval
Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a
waterproof covering and ventilate to avoid condensation.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. AISI Specifications: Comply with calculated structural characteristics of steel deck according
to AISI's "North American Specification for the Design of Cold-Formed Steel Structural
Members."

B. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of
another qualified testing agency.

C. Low-Emitting Materials: Paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
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2.2 ROOF DECK

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Canam United States; Canam Group Inc.
3. CMC Joist & Deck.
4. Consolidated Systems, Inc.; Metal Dek Group.
5. Cordeck.
6. DACS, Inc.
7. Epic Metals Corporation.
8. Marlyn Steel Decks, Inc.
9. New Millennium Building Systems, LLC.
10. Nucor Corp.; Vulcraft Group.
11. Roof Deck, Inc.
12. Valley Joist; Subsidiary of EBSCO Industries, Inc.
13. Verco Manufacturing Co.
14. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

B. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the
following:

1. Galvanized and Shop-Primed Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS),
Grade 33, G90 zinc coating; cleaned, pretreated, and primed with manufacturer's standard
baked-on, rust-inhibitive primer.

a. Color: Manufacturer's standard.

2. Deck Profile: Type 3DR, deep rib.
3. Profile Depth: 3 inches.
4. Design Uncoated-Steel Thickness: 0.0358 inch.
5. Span Condition: Triple span or more.
6. Side Laps: Overlapped or interlocking seam at Contractor's option.

2.3 COMPOSITE FLOOR DECK

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. ASC Profiles, Inc.; a Blue Scope Steel company.
2. Canam United States; Canam Group Inc.
3. CMC Joist & Deck.
4. Consolidated Systems, Inc.; Metal Dek Group.
5. Cordeck.
6. DACS, Inc.
7. Epic Metals Corporation.
8. Marlyn Steel Decks, Inc.
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9. New Millennium Building Systems, LLC.
10. Nucor Corp.; Vulcraft Group.
11. Roof Deck, Inc.
12. Verco Manufacturing Co.
13. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

B. Composite Floor Deck: Fabricate panels, with integrally embossed or raised pattern ribs and
interlocking side laps, to comply with "SDI Specifications and Commentary for Composite
Steel Floor Deck," in SDI Publication No. 31, with the minimum section properties indicated,
and with the following:

1. Galvanized and Shop-Primed Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS),
Grade 33, G60 zinc coating; with unpainted top surface and cleaned and pretreated
bottom surface primed with manufacturer's standard gray baked-on, rust-inhibitive
primer.

2. Profile Depth: 2 inches.
3. Design Uncoated-Steel Thickness: 0.0358 inch.
4. Span Condition: Triple span or more.

2.4 ACCESSORIES

A. General: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel
screws, No. 10 minimum diameter.

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000
psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of
profile indicated or required for application.

F. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi, of same
material and finish as deck, and of thickness and profile indicated.

G. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material,
finish, and thickness as deck unless otherwise indicated.

H. Piercing Hanger Tabs: Piercing steel sheet hanger attachment devices for use with floor deck.

I. Galvanizing Repair Paint: ASTM A 780.

J. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.



STEEL DECKING 053100 - 5

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting frame and field conditions for compliance with requirements for
installation tolerances and other conditions affecting performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.

B. Install temporary shoring before placing deck panels if required to meet deflection limitations.

C. Locate deck bundles to prevent overloading of supporting members.

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened. Do not stretch or contract
side-lap interlocks.

1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting
panels.

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.

F. Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

H. Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical
fasteners and install according to deck manufacturer's written instructions.

3.3 ROOF-DECK INSTALLATION

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches
long, and as follows:

1. Weld Diameter: 5/8 inch, nominal.
2. Weld Spacing: Space welds 8 inches apart, maximum.
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B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals not exceeding the lesser of 1/2 of the span or 12 inches, and as
follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches, with end joints as follows:

1. End Joints: Lapped 2 inches minimum or butted at Contractor's option.

D. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where
indicated. Install with adhesive according to manufacturer's written instructions to ensure
complete closure.

3.4 FLOOR-DECK INSTALLATION

A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated and as follows:

1. Weld Diameter: 5/8 inch, nominal.
2. Weld Spacing: Weld edge ribs of panels at each support with space of 12 inches apart.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels
between supports, at intervals not exceeding the lesser of half of the span or 36 inches, and as
follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.
2. Mechanically clinch or button punch.
3. Fasten with a minimum of 1-1/2-inch- long welds.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches, with end joints as follows:

1. End Joints: Lapped or butted at Contractor's option.

D. Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting
structure according to SDI recommendations unless otherwise indicated.

E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures to deck,
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and
sides of deck.

F. Install piercing hanger tabs at 14 inches apart in both directions, within 9 inches of walls at
ends, and not more than 12 inches from walls at sides unless otherwise indicated.

G. Weld shear studs through deck to top of beam. Number and spacing of studs as identified on
drawings.
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3.5 FIELD QUALITY CONTROL

A. Testing Agency: Government’s Project Manager will engage a qualified testing agency to
perform tests and inspections.

B. Field welds will be subject to inspection.

C. Testing agency will report inspection results promptly and in writing to Contractor and
Government’s Project Manager.

D. Remove and replace work that does not comply with specified requirements.

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of
corrected work with specified requirements.

3.6 PROTECTION

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.

B. Repair Painting: Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded
areas of both deck surfaces are included in Section 099113 "Exterior Painting" and
Section 099123 "Interior Painting."

C. Provide final protection and maintain conditions to ensure that steel deck is without damage or
deterioration at time of Substantial Completion.

END OF SECTION 053100
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SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Metal ladders.

B. Products furnished, but not installed, under this Section include the following:

1. Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be cast into concrete
or built into unit masonry.

2. Steel weld plates and angles for casting into concrete for applications where they are not
specified in other Sections.

C. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves,
wedge-type inserts, and other items cast into concrete.

2. Section 042000 "Unit Masonry" for installing loose lintels, anchor bolts, and other items
built into unit masonry.

3. Section 051200 "Structural Steel Framing."
4. Section 055213 "Pipe and Tube Railings."
5. Section 055300 "Metal Gratings."

1.3 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

B. Coordinate installation of metal fabrications that are anchored to or that receive other work.
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in
concrete or masonry. Deliver such items to Project site in time for installation.

1.4 ACTION SUBMITTALS

A. Product Data: For the following:
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1. Paint products.
2. Grout.

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections,
and details of metal fabrications and their connections. Show anchorage and accessory items.
Provide Shop Drawings for the following:

1. Steel framing and supports for applications where framing and supports are not specified
in other Sections.

2. Metal ladders.
3. Ladder safety cages.
4. Metal floor plate and supports.

1.5 INFORMATIONAL SUBMITTALS

A. Welding certificates.

B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

C. Research/Evaluation Reports: For post-installed anchors, from ICC-ES.

1.6 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

1.7 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, to design ladders.

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of components, failure of connections, and other detrimental effects.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.
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2.2 METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide materials
without seam marks, roller marks, rolled trade names, or blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

C. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

D. Abrasive-Surface Floor Plate: Steel plate with abrasive granules rolled into surface or with
abrasive material metallically bonded to steel.

E. Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated.

2.3 FASTENERS

A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class
required.

1. Provide stainless-steel fasteners for fastening aluminum.
2. Provide stainless-steel fasteners for fastening stainless steel.
3. Provide stainless-steel fasteners for fastening nickel silver.

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade Awith hex nuts,
ASTM A 563 and, where indicated, flat washers.

C. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3; with hex nuts,
ASTM A 563, Grade C3; and, where indicated, flat washers.

D. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts,
ASTM F 593; with hex nuts, ASTM F 594; and, where indicated, flat washers; Alloy Group 1.

E. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563;
and, where indicated, flat washers.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being
fastened is indicated to be galvanized.

F. Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the
load imposed when installed in unit masonry and four times the load imposed when installed in
concrete, as determined by testing according to ASTM E 488/E 488M, conducted by a qualified
independent testing agency.

G. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip
galvanized per ASTM F 2329.
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H. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1.

2.4 MISCELLANEOUS MATERIALS

A. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting."
Section 099123 Interior Painting."

B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

C. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal
and compatible with finish paint systems indicated.

D. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

F. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

G. Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi.

2.5 FABRICATION, GENERAL

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Use connections that maintain
structural value of joined pieces. Clearly mark units for reassembly and coordinated
installation.

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

D. Form exposed work with accurate angles and surfaces and straight edges.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
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2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no

roughness shows after finishing.

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or
welds where possible. Where exposed fasteners are required, use Phillips flat-head
(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous.

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude
water. Provide weep holes where water may accumulate.

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,
and similar items.

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring
devices to secure metal fabrications rigidly in place and to support indicated loads.

J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch
hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless otherwise
indicated.

2.6 MISCELLANEOUS FRAMING AND SUPPORTS

A. General: Provide steel framing and supports not specified in other Sections as needed to
complete the Work.

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction.

1. Furnish inserts for units installed after concrete is placed.

C. Prime miscellaneous framing and supports with zinc-rich primer where indicated.

2.7 METAL LADDERS

A. General:

1. Comply with ANSI A14.3.

B. Steel Ladders:

1. Space siderails 18 inches apart unless otherwise indicated.
2. Siderails: Continuous, 3/8-by-2-1/2-inch steel flat bars, with eased edges.
3. Rungs: 1-inch- diameter steel bars.
4. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
5. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-

oxide granules set in epoxy-resin adhesive or by using a type of manufactured rung filled
with aluminum-oxide grout.
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6. Manufacturers of products below claim they wear better than granules set in epoxy-resin
adhesive.

7. Provide platforms as indicated fabricated from welded or pressure-locked steel bar
grating, supported by steel angles. Limit openings in gratings to no more than 1/2 inch in
least dimension.

8. Support each ladder at top and bottom and not more than 60 inches o.c. with welded or
bolted steel brackets.

9. Galvanize and prime exterior ladders, including brackets.
10. Prime interior ladders, including brackets and fasteners, with zinc-rich primer.

2.8 LOOSE BEARING AND LEVELING PLATES

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.

B. Galvanize plates.

2.9 STEEL WELD PLATES AND ANGLES

A. Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with no fewer than
two integrally welded steel strap anchors for embedding in concrete.

2.10 FINISHES, GENERAL

A. Finish metal fabrications after assembly.

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into
surrounding surface.

2.11 STEEL AND IRON FINISHES

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of
grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.

1. Shop prime with universal shop primer unless indicated.

D. Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated below:

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
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2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."

3. Other Items: SSPC-SP 3, "Power Tool Cleaning."

E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications 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. Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.

C. Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no

roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and
other connectors.

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

F. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout,
concrete, masonry, wood, or dissimilar metals with the following:

1. Cast Aluminum: Heavy coat of bituminous paint.
2. Extruded Aluminum: Two coats of clear lacquer.
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3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

A. General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings.

B. Support steel girders on solid grouted masonry or concrete. Secure girders with anchor bolts
embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.

1. Where grout space under bearing plates is indicated for girders supported on concrete or
masonry, install as specified in "Installing Bearing and Leveling Plates" Article.

3.3 INSTALLING BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with nonshrink grout. Pack
grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.4 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas. Paint uncoated and abraded areas with the same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Section 099113 "Exterior Painting." Section 099123
"Interior Painting."

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780/A 780M.

END OF SECTION 055000
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SECTION 055100 - METAL STAIRS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Industrial-type stairs with steel grating treads.

B. Related Sections:

1. Section 055000 "Metal Fabrications" for metal treads and nosings installed at locations
other than in metal stairs.

2. Section 055213 "Pipe and Tube Railings" for pipe and tube railings.

1.3 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design metal stairs, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria indicated.

B. Structural Performance of Stairs: Metal stairs shall withstand the effects of gravity loads and
the following loads and stresses within limits and under conditions indicated.

1. Uniform Load: 100 lbf/sq. ft..
2. Concentrated Load: 300 lbf applied on an area of 4 sq. in..
3. Uniform and concentrated loads need not be assumed to act concurrently.
4. Stair Framing: Capable of withstanding stresses resulting from railing loads in addition

to loads specified above.
5. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch,

whichever is less.

C. Structural Performance of Railings: Railings shall withstand the effects of gravity loads and the
following loads and stresses within limits and under conditions indicated.

1. Handrails and Top Rails of Guards:

a. Uniform load of 50 lbf/ ft. applied in any direction.
b. Concentrated load of 200 lbf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.
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2. Infill of Guards:

a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft..
b. Infill load and other loads need not be assumed to act concurrently.

D. Seismic Performance: Metal stairs shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7.

1. Component Importance Factor is 1.5.

1.4 ACTION SUBMITTALS

A. Product Data: For metal stairs and the following:

1. Abrasive nosings and grating treads.
2. Paint products.
3. Grout.

B. LEED Submittals:

1. Product Data for Credit MR 4: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content.
Include statement indicating cost for each product having recycled content.

C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

D. Samples for Verification: For the following products, in manufacturer's standard sizes:

E. Delegated-Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified professional engineer.

B. Welding certificates.

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers
certifying that shop primers are compatible with topcoats.

D. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for stairs and railings.

1. Test railings according ASTM E 894 and ASTM E 935.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Fabricator of products.
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B. NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for
Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated,
unless more stringent requirements are indicated.

1. Industrial-Type Stairs: Industrial class.

C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

1.7 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

B. Coordinate installation of anchorages for metal stairs. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

PART 2 - PRODUCTS

2.1 METALS, GENERAL

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For components exposed to view in the completed Work, provide materials without
seam marks, roller marks, rolled trade names, or blemishes.

2.2 FERROUS METALS

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

B. Steel Bars for Grating Treads: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or
ASTM A 1018/A 1018M.

C. Wire Rod for Grating Crossbars: ASTM A 510.

D. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless
otherwise indicated.

E. Apply bituminous paint to concealed surfaces of cast-metal units set into concrete.
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2.3 FASTENERS

A. General: Provide zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941, Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where built into exterior
walls. Select fasteners for type, grade, and class required.

B. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of
sustaining, without failure, a load equal to six times the load imposed when installed in unit
masonry and four times the load imposed when installed in concrete, as determined by testing
according to ASTM E 488, conducted by a qualified independent testing agency.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

2.4 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

B. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting" and
Section 099123 "Interior Painting."

C. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

D. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

F. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.

2.5 FABRICATION, GENERAL

A. Provide complete stair assemblies, including metal framing, railings, clips, brackets, bearing
plates, and other components necessary to support and anchor stairs and platforms on
supporting structure.

1. Join components by welding unless otherwise indicated.
2. Use connections that maintain structural value of joined pieces.

B. Preassembled Stairs: Assemble stairs in shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Clearly mark units for reassembly and
coordinated installation.
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C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

D. Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

E. Form exposed work with accurate angles and surfaces and straight edges.

F. Weld connections to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Weld exposed corners and seams continuously unless otherwise indicated.
5. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary

Joint Finish Standards" for Type 1 welds: no evidence of a welded joint.

G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners
where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk)
screws or bolts unless otherwise indicated. Locate joints where least conspicuous.

H. Fabricate joints that will be exposed to weather in a manner to exclude water. Provide weep
holes where water may accumulate.

2.6 STEEL-FRAMED STAIRS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to a 500 mile
radius from the project site address:

B. Stair Framing:

1. Fabricate stringers of steel channels.

a. Provide closures for exposed ends of channel stringers.

2. Construct platforms of steel channel headers and miscellaneous framing members as
needed to comply with performance requirements.

3. Weld or bolt stringers to headers; weld or bolt framing members to stringers and
headers. If using bolts, fabricate and join so bolts are not exposed on finished surfaces.

C. Metal Bar-Grating Stairs: Form treads and platforms to configurations shown from metal bar
grating; fabricate to comply with NAAMM MBG 531, "Metal Bar Grating Manual."

1. Fabricate treads and platforms from welded or pressure-locked steel grating with
openings in gratings no more than 5/16 inch in least dimension.

2. Surface: Serrated.
3. Finish: Galvanized.
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4. Fabricate grating treads with cast abrasive nosing and with steel angle or steel plate
carrier at each end for stringer connections. Secure treads to stringers with bolts.

5. Fabricate grating platforms with nosing matching that on grating treads. Provide
toeplates at open-sided edges of grating platforms. Weld grating to platform framing.

2.7 STAIR RAILINGS

A. Comply with applicable requirements in Section 055213 "Pipe and Tube Railings."

B. Welded Connections: Fabricate railings with welded connections. Cope components at
connections to provide close fit, or use fittings designed for this purpose. Weld all around at
connections, including at fittings.

1. Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Type 1
welds: no evidence of a welded joint.

C. Form changes in direction of railings as follows:

1. By bending or by inserting prefabricated elbow fittings.

D. Form simple and compound curves by bending members in jigs to produce uniform curvature
for each repetitive configuration required; maintain cross section of member throughout entire
bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of
components.

E. Close exposed ends of railing members with prefabricated end fittings.

F. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends
of returns unless clearance between end of rail and wall is 1/4 inch or less.

G. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges,
miscellaneous fittings, and anchors for interconnecting components and for attaching to other
work. Furnish inserts and other anchorage devices for connecting to concrete or masonry work.

1. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and other
ferrous-metal components.

2.8 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Finish metal stairs after assembly.

C. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.
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2. Fill vent and drain holes that will be exposed in finished Work, unless indicated to remain
as weep holes, by plugging with zinc solder and filing off smooth.

D. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with SSPC-
SP 6/NACE No. 3, "Commercial Blast Cleaning."

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary
for securing metal stairs to in-place construction. Include threaded fasteners for concrete and
masonry inserts, through-bolts, lag bolts, and other connectors.

B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal stairs. Set units accurately in location, alignment, and elevation, measured from
established lines and levels and free of rack.

C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

D. Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.

3.2 INSTALLING METAL STAIRS WITH GROUTED BASEPLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of baseplates.

B. Set steel stair baseplates on wedges, shims, or leveling nuts. After stairs have been positioned
and aligned, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut off
flush with edge of bearing plate before packing with grout.

1. Use nonmetallic, nonshrink grout unless otherwise indicated.
2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.3 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.
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B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 055100
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SECTION 055213 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Steel pipe railings.

B. Related Sections:

1. Section 055100 "Metal Stairs" for steel tube railings associated with metal stairs.

1.3 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design railings, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria indicated.

B. General: In engineering railings to withstand structural loads indicated, determine allowable
design working stresses of railing materials based on the following:

1. Steel: 72 percent of minimum yield strength.

C. Structural Performance: Railings shall withstand the effects of gravity loads and the following
loads and stresses within limits and under conditions indicated:

1. Handrails and Top Rails of Guards:

a. Uniform load of 50 lbf/ ft. applied in any direction.
b. Concentrated load of 200 lbf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

2. Infill of Guards:

a. Concentrated load of 50 lbf applied horizontally on an area of 1 SF.
b. Infill load and other loads need not be assumed to act concurrently.

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of components, failure of connections, and other detrimental effects.
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1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

E. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.

1.4 ACTION SUBMITTALS

A. Product Data: For the following:

1. Manufacturer's product lines of mechanically connected railings.
2. Railing brackets.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

C. Delegated-Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified professional engineer.

B. Welding certificates.

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers
certifying that shop primers are compatible with topcoats.

D. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, according to ASTM E 894 and ASTM E 935.

1.6 QUALITY ASSURANCE

A. Source Limitations: Obtain each type of railing from single source from single manufacturer.

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

1.7 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.
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1.8 COORDINATION AND SCHEDULING

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

B. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and
directions for installing anchorages. Deliver such items to Project site in time for installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Steel Pipe and Tube Railings:

a. Pisor Industries, Inc.
b. Wagner, R & B, Inc.; a division of the Wagner Companies.

2.2 METALS, GENERAL

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as
supported rails unless otherwise indicated.

2.3 STEEL AND IRON

A. Pipe: ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless
another grade and weight are required by structural loads.

1. Provide galvanized finish for exterior installations and where indicated.

B. Plates, Shapes, and Bars: ASTM A 36/A 36M.

2.4 FASTENERS

A. General: Provide the following:

1. Hot-Dip Galvanized Railings: Type 304 stainless-steel or hot-dip zinc-coated steel
fasteners complying with ASTM A 153/A 153M or ASTM F 2329 for zinc coating.
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B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and
class required to produce connections suitable for anchoring railings to other types of
construction indicated and capable of withstanding design loads.

C. Fasteners for Interconnecting Railing Components:

1. Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless exposed fasteners are unavoidable or are the standard
fastening method for railings indicated.

2. Provide square or hex socket flat-head machine screws for exposed fasteners unless
otherwise indicated.

D. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of
sustaining, without failure, a load equal to six times the load imposed when installed in unit
masonry and four times the load imposed when installed in concrete, as determined by testing
according to ASTM E 488, conducted by a qualified independent testing agency.

1. Material for Interior Locations: Carbon-steel components zinc-plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

2. Material for Exterior Locations: Alloy Group 1 stainless-steel bolts, ASTM F 593, and
nuts, ASTM F 594.

2.5 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

1. For railings, provide type and alloy as recommended by producer of metal to be welded
and as required for color match, strength, and compatibility in fabricated items.

B. Etching Cleaner for Galvanized Metal: Complying with MPI#25.

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

D. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting" and
Section 099123 "Interior Painting."

E. Shop Primer for Galvanized Steel: Cementitious galvanized metal primer complying with
MPI#26.

F. Intermediate Coats and Topcoats: Provide products that comply with Section 099113 "Exterior
Painting" and Section 099123 "Interior Painting."

G. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

H. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.
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I. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to create pourable anchoring, patching,
and grouting compound.

1. Water-Resistant Product: At exterior locations provide formulation that is resistant to
erosion from water exposure without needing protection by a sealer or waterproof coating
and that is recommended by manufacturer for exterior use.

2.6 FABRICATION

A. General: Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that required to
support structural loads.

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly
mark units for reassembly and coordinated installation. Use connections that maintain
structural value of joined pieces.

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

D. Form work true to line and level with accurate angles and surfaces.

E. Fabricate connections that will be exposed to weather in a manner to exclude water. Provide
weep holes where water may accumulate.

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

G. Connections: Fabricate railings with either welded or nonwelded connections unless otherwise
indicated.

H. Welded Connections: Cope components at connections to provide close fit, or use fittings
designed for this purpose. Weld all around at connections, including at fittings.

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove flux immediately.
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness

shows after finishing and welded surface matches contours of adjoining surfaces.

I. Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

J. Form changes in direction as follows:

1. By bending or by inserting prefabricated elbow fittings.
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K. Bend members in jigs to produce uniform curvature for each configuration required; maintain
cross section of member throughout entire bend without buckling, twisting, cracking, or
otherwise deforming exposed surfaces of components.

L. Close exposed ends of railing members with prefabricated end fittings.

M. Brackets, Flanges, Fittings, and Anchors: Provide, flanges, miscellaneous fittings, and anchors
to interconnect railing members to other work unless otherwise indicated.

N. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches long with
inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal
plate forming bottom closure.

O. Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of
open-sided floors and platforms. Fabricate to dimensions and details indicated.

2.7 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

D. Provide exposed fasteners with finish matching appearance, including color and texture, of
railings.

2.8 STEEL AND IRON FINISHES

A. Galvanized Railings:

1. Hot-dip galvanize exterior and interior steel and iron railings, including hardware, after
fabrication.

2. Hot-dip galvanize indicated steel and iron railings, including hardware, after fabrication.
3. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.
4. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.
5. Do not quench or apply post galvanizing treatments that might interfere with paint

adhesion.
6. Fill vent and drain holes that will be exposed in the finished Work, unless indicated to

remain as weep holes, by plugging with zinc solder and filing off smooth.

B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and
other ferrous components.
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C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings
of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.

D. Shop-Painted Finish: Comply with Section 099113 "Exterior Painting."

1. Color: As selected by Government’s Project Manager from manufacturer's full range.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Fit exposed connections together to form tight, hairline joints.

B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in
location, alignment, and elevation; measured from established lines and levels and free of rack.

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or
finished after fabrication and that are intended for field connection by mechanical or
other means without further cutting or fitting.

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet.
3. Align rails so variations from level for horizontal members and variations from parallel

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

C. Adjust railings before anchoring to ensure matching alignment at abutting joints.

D. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing railings and for properly transferring loads to in-place construction.

3.2 RAILING CONNECTIONS

A. Nonwelded Connections: Use mechanical for permanently connecting railing components.

B. Welded Connections: Use fully welded joints for permanently connecting railing components.
Comply with requirements for welded connections in "Fabrication" Article whether welding is
performed in the shop or in the field.

3.3 ANCHORING POSTS

A. Use metal sleeves preset and anchored into concrete for installing posts. After posts have been
inserted into sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic
grout or anchoring cement, mixed and placed to comply with anchoring material manufacturer's
written instructions.

B. Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space
between post and concrete with nonshrink, nonmetallic grout or anchoring cement, mixed and
placed to comply with anchoring material manufacturer's written instructions.
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C. Leave anchorage joint exposed with 1/8-inch buildup, sloped away from post.

D. Anchor stair rail and Platform posts to metal surfaces of top flange of steel channel stair stringer
detailed.

3.4 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with the same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

3.5 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary protective
coverings approved by railing manufacturer. Remove protective coverings at time of
Substantial Completion.

END OF SECTION 055213
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SECTION 055300 - METAL GRATINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Metal bar gratings.
2. Metal frames and supports for gratings.

B. Related Sections:

1. Section 051200 "Structural Steel Framing" for structural-steel framing system
components.

2. Section 055100 "Metal Stairs" for grating treads and landings of steel-framed stairs.
3. Section 055213 "Pipe and Tube Railings" for metal pipe and tube handrails and railings.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance: Gratings shall withstand the effects of gravity loads and the following
loads and stresses within limits and under conditions indicated.

1. Walkways and Elevated Platforms Used as Exits: Uniform load of 100 lbf/sq. ft..
2. Limit deflection to L/360 or 1/4 inch, whichever is less.

B. Seismic Performance: Provide gratings capable of withstanding the effects of earthquake
motions determined according to ASCE/SEI 7.

1.4 ACTION SUBMITTALS

A. Product Data: For the following:

1. Clips and anchorage devices for gratings.

B. Shop Drawings: Include plans, sections, details, and attachments to other work.

1.5 INFORMATIONAL SUBMITTALS

A. Welding certificates.
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1.6 QUALITY ASSURANCE

A. Metal Bar Grating Standards: Comply with NAAMM MBG 531, "Metal Bar Grating Manual."

B. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

1.7 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with
gratings by field measurements before fabrication.

1.8 COORDINATION

A. Coordinate installation of anchorages for gratings, grating frames, and supports. Furnish setting
drawings, templates, and directions for installing anchorages, including anchor bolts and items
with integral anchors that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

PART 2 - PRODUCTS

2.1 FERROUS METALS

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

B. Steel Bars for Bar Gratings: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or
ASTM A 1018/A 1018M.

C. Wire Rod for Bar Grating Crossbars: ASTM A 510.

D. Galvanized-Steel Sheet: ASTM A 653/A 653M, structural quality, Grade 33, with G90 coating.

2.2 FASTENERS

A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use,
Interior Penthouse use, and zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class
required.

B. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, nuts, and,
where indicated, flat washers; ASTM F 593 for bolts and ASTM F 594 for nuts, Alloy Group 1.

C. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563;
and, where indicated, flat washers.
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1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being
fastened is indicated to be galvanized.

D. Plain Washers: Round, ASME B18.22.1.

E. Lock Washers: Helical, spring type, ASME B18.21.1.

F. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of
sustaining, without failure, a load equal to six times the load imposed when installed in unit
masonry and four times the load imposed when installed in concrete, as determined by testing
according to ASTM E 488, conducted by a qualified independent testing agency.

1. Material for Interior Locations other than Penthouses: Carbon-steel components zinc
plated to comply with ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise
indicated.

2. Material for Exterior Locations, interior of Penthouses, and Where Stainless Steel is
Indicated: Alloy Group 1 stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.

2.3 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy that
is welded.

B. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

C. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

2.4 FABRICATION

A. Shop Assembly: Fabricate grating sections in shop to greatest extent possible to minimize field
splicing and assembly. Disassemble units only as necessary for shipping and handling
limitations. Use connections that maintain structural value of joined pieces. Clearly mark units
for reassembly and coordinated installation.

B. Cut, drill, and punch material cleanly and accurately. Remove burrs and ease edges to a radius
of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on
exposed surfaces.

C. Form from materials of size, thickness, and shapes indicated, but not less than that needed to
support indicated loads.

D. Fit exposed connections accurately together to form hairline joints.

E. Welding: Comply with AWS recommendations and the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
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F. Provide for anchorage of type indicated; coordinate with supporting structure. Fabricate and
space the anchoring devices to secure gratings, frames, and supports rigidly in place and to
support indicated loads.

1. Fabricate toeplates to fit grating units and weld to units in shop unless otherwise
indicated.

2. Fabricate toeplates for attaching in the field.
3. Toeplate Height: 4 inches unless otherwise indicated.

2.5 METAL BAR GRATINGS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Alabama Metal Industries Corporation; a Gibraltar Industries company.
2. All American Grating.
3. BarnettBates Corporation.
4. Borden Metal Products (Canada) Limited.
5. Fisher & Ludlow; Division of Harris Steel Limited.
6. Grating Pacific, Inc.
7. Grupo Metelmex, S.A. de C.V.
8. IKG Industries; a division of Harsco Corporation.
9. Marwas Steel Co.; Laurel Steel Products Division.
10. Ohio Gratings, Inc.
11. Seidelhuber Metal Products; Division of Brodhead Steel Products.

B. Welded Steel Grating:

1. Bearing Bar Spacing: 1-3/16 inches o.c.
2. Bearing Bar Depth: 1-1/2 inches or as required to comply with structural performance

requirements.
3. Bearing Bar Thickness: 1/8 inch or as required to comply with structural performance

requirements.
4. Crossbar Spacing: 4 inches o.c.
5. Traffic Surface: Serrated.
6. Steel Finish: Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. of

coated surface.

C. Removable Grating Sections: Fabricate with banding bars attached by welding to entire
perimeter of each section. Include anchors and fasteners of type indicated or, if not indicated,
as recommended by manufacturer for attaching to supports.

1. Provide no fewer than four saddle clips for each grating section composed of rectangular
bearing bars 3/16 inch or less in thickness and spaced 15/16 inch or more o.c., with each
clip designed and fabricated to fit over two bearing bars.

2. Furnish threaded bolts with nuts and washers for securing grating to supports.
3. Furnish self-drilling fasteners with washers for securing grating to supports.
4. Furnish galvanized malleable-iron flange clamp with galvanized bolt for securing grating

to supports. Furnish as a system designed to be installed from above grating by one
person.
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a. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1) Kee Industrial Products, Inc.; Grating Clip.
2) Lindapter North America, Inc.; Grate-Fast.

D. Fabricate cutouts in grating sections for penetrations indicated. Arrange cutouts to permit
grating removal without disturbing items penetrating gratings.

1. Edge-band openings in grating that interrupt four or more bearing bars with bars of same
size and material as bearing bars.

E. Do not notch bearing bars at supports to maintain elevation.

2.6 GRATING FRAMES AND SUPPORTS

A. Frames and Supports for Metal Gratings: Fabricate from metal shapes, plates, and bars of
welded construction to sizes, shapes, and profiles indicated and as necessary to receive gratings.
Miter and weld connections for perimeter angle frames. Cut, drill, and tap units to receive
hardware and similar items.

1. Unless otherwise indicated, fabricate from same basic metal as gratings.

B. Galvanize steel frames and supports in the following locations:

1. Exterior.
2. Interior of Penthouses.

2.7 STEEL FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Finish gratings, frames, and supports after assembly.

C. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary
for securing gratings to in-place construction. Include threaded fasteners for concrete and
masonry inserts, through-bolts, lag bolts, and other connectors.
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B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
gratings. Set units accurately in location, alignment, and elevation; measured from established
lines and levels and free of rack.

C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete or
masonry.

D. Fit exposed connections accurately together to form hairline joints.

1. Weld connections that are not to be left as exposed joints but cannot be shop welded
because of shipping size limitations. Do not weld, cut, or abrade the surfaces of exterior
units that have been hot-dip galvanized after fabrication and are for bolted or screwed
field connections.

3.2 INSTALLING METAL BAR GRATINGS

A. General: Install gratings to comply with recommendations of referenced metal bar grating
standards that apply to grating types and bar sizes indicated, including installation clearances
and standard anchoring details.

B. Attach removable units to supporting members with type and size of clips and fasteners
indicated or, if not indicated, as recommended by grating manufacturer for type of installation
conditions shown.

3.3 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with same material as used for shop
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 055300
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SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Manufactured through-wall flashing with counterflashing.
2. Manufactured reglets with counterflashing.
3. Formed low-slope roof sheet metal fabrications.
4. Formed wall sheet metal fabrications.

1.3 COORDINATION

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of
penetrations to be flashed, and joints and seams in adjacent materials.

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials,
joints, and seams to provide leakproof, secure, and noncorrosive installation.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Review construction schedule. Verify availability of materials, Installer's personnel,
equipment, and facilities needed to make progress and avoid delays.

2. Review special roof details, roof-penetration flashing, equipment curbs, and condition of
other construction that affect sheet metal flashing and trim.

3. Review requirements for insurance and certificates if applicable.
4. Review sheet metal flashing observation and repair procedures after flashing installation.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for each manufactured product and accessory.
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B. Samples for Initial Selection: For each type of sheet metal and accessory indicated with
factory-applied finishes.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For fabricator.

B. Sample Warranty: For special warranty.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in
maintenance manuals.

1.8 QUALITY ASSURANCE

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing
and trim similar to that required for this Project and whose products have a record of successful
in-service performance.

1. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials that might
cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials
away from uncured concrete and masonry.

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to
sunlight and high humidity, except to extent necessary for period of sheet metal flashing and
trim installation.

1.10 WARRANTY

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal
flashing and trim that shows evidence of deterioration of factory-applied finishes within
specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 20 years from date of Substantial Completion.



SHEET METAL FLASHING AND TRIM 076200 - 3

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural
movement, thermally induced movement, and exposure to weather without failure due to
defective manufacture, fabrication, installation, or other defects in construction. Completed
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing
Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and
profiles shown unless more stringent requirements are indicated.

C. FM Approvals Listing: Manufacture and install roof edge flashings that are listed in FM
Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify
materials with name of fabricator and design approved by FM Approvals.

D. SPRI Wind Design Standard: Manufacture and install roof edge flashings tested according to
SPRI ES-1 and capable of resisting the following design pressure:

1. Design Pressure: As indicated on Drawings.

E. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes to prevent buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. Base calculations on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 SHEET METALS

A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying
strippable, temporary protective film before shipping.

B. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to
ASTM A 653/A 653M, G90 coating designation or aluminum-zinc alloy-coated steel sheet
according to ASTM A 792/A 792M, Class AZ50 coating designation, Grade 40; prepainted by
coil-coating process to comply with ASTM A 755/A 755M.

1. Surface: Smooth, flat.
2. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less
than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply
coating to exposed metal surfaces to comply with coating and resin manufacturers'
written instructions.

3. Color: To match Metal Building wall panel to Base Standard, Sherwin Williams
SW6105 Devine White, semi-gloss as close as possible.
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4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or
polyester backer finish, consisting of prime coat and wash coat with minimum total dry
film thickness of 0.5 mil.

2.3 UNDERLAYMENT MATERIALS

A. Felt: ASTM D 226/D 226M, Type II (No. 30), asphalt-saturated organic felt; nonperforated.

2.4 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and
other miscellaneous items as required for complete sheet metal flashing and trim installation
and as recommended by manufacturer of primary sheet metal or manufactured item unless
otherwise indicated.

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and
bolts, and other suitable fasteners designed to withstand design loads and recommended by
manufacturer of primary sheet metal or manufactured item.

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers
under heads of exposed fasteners bearing on weather side of metal.

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for
metal being fastened.

c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching
internal gutter width.

C. Solder:

1. For Zinc-Coated (Galvanized) Steel: ASTM B 32, Grade Sn50, 50 percent tin and 50
percent lead or Grade Sn60, 60 percent tin and 40 percent lead.

D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape
1/2 inch wide and 1/8 inch thick.

E. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane or polysulfide polymer sealant; of
type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim
and remain watertight.

F. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited
movement.

G. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.
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2.5 MANUFACTURED SHEET METAL FLASHING AND TRIM

A. Through-Wall, Ribbed, Sheet Metal Flashing: Manufacture through-wall sheet metal flashing
for embedment in masonry, with ribs at 3-inch intervals along length of flashing to provide
integral mortar bond. Manufacture through-wall flashing with interlocking counterflashing on
exterior face, of same metal as flashing.

1. Stainless Steel: 0.016 inch thick.

a. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1) Cheney Flashing Company; Cheney Flashing Dovetail or Sawtooth.
2) Hohmann & Barnard, Inc.; STF Sawtooth Flashing.
3) Keystone Flashing Company, Inc.; Keystone Three-Way Interlocking

Thruwall Flashing.
4) Sandell Manufacturing; Pre-Formed Metal Flashing.

2.6 FABRICATION, GENERAL

A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and
recommendations in cited sheet metal standard that apply to design, dimensions, geometry,
metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and
trim in shop to greatest extent possible.

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with
performance requirements, but not less than that specified for each application and metal.

2. Obtain field measurements for accurate fit before shop fabrication.
3. Form sheet metal flashing and trim to fit substrates without excessive oil canning,

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded
back to form hems.

4. Conceal fasteners and expansion provisions where possible. Do not use exposed
fasteners on faces exposed to view.

B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to
a tolerance of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within
1/8-inch offset of adjoining faces and of alignment of matching profiles.

C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled
with butyl sealant concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.

D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide
for proper installation of elastomeric sealant according to cited sheet metal standard.

E. Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal.
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F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard
for application, but not less than thickness of metal being secured.

G. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with
elastomeric sealant unless otherwise recommended by sealant manufacturer for intended
use. Rivet joints where necessary for strength.

H. Do not use graphite pencils to mark metal surfaces.

I. Downspouts: Fabricate rectangular downspouts to dimensions indicated, complete with mitered
elbows. Furnish with metal hangers from same material as downspouts and anchors.

2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A. Roof Edge Flashing (Gravel Stop) and Fascia Cap: Fabricate in minimum 96-inch- long, but
not exceeding 12-foot- long sections. Furnish with 6-inch- wide, joint cover plates. Shop
fabricate interior and exterior corners.

1. Joint Style: Overlapped, 4 inches wide.

B. Roof-to-Wall Transition Expansion-Joint Cover: Fabricate from the following materials: Shop
fabricate interior and exterior corners.

1. Aluminum-Zinc Alloy-Coated Steel: 0.034 inch thick.

C. Base Flashing: Fabricate from the following materials:

1. Aluminum-Zinc Alloy-Coated Steel: 0.028 inch thick.

D. Counterflashing: Fabricate from the following materials:

1. Aluminum-Zinc Alloy-Coated Steel: 0.022 inch thick.

E. Flashing Receivers: Fabricate from the following materials:

1. Aluminum-Zinc Alloy-Coated Steel: 0.022 inch thick.

F. Roof-Penetration Flashing: Fabricate from the following materials:

1. Aluminum-Zinc Alloy-Coated Steel: 0.028 inch thick.

G. Through-Wall Flashing: Fabricate discontinuous lintel, sill, and similar flashings to extend 6
inches beyond each side of wall openings; and form with 2-inch- high, end dams. Fabricate
from the following materials:

1. Stainless Steel: 0.016 inch thick.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, substrate, and other conditions affecting performance of
the Work.

1. Verify compliance with requirements for installation tolerances of substrates.
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely

anchored.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 UNDERLAYMENT INSTALLATION

A. Felt Underlayment: Install felt underlayment, wrinkle free, using adhesive to minimize use of
mechanical fasteners under sheet metal flashing and trim. Apply in shingle fashion to shed
water, with lapped joints of not less than 2 inches.

3.3 INSTALLATION, GENERAL

A. General: Anchor sheet metal flashing and trim and other components of the Work securely in
place, with provisions for thermal and structural movement. Use fasteners, protective coatings,
separators, sealants, and other miscellaneous items as required to complete sheet metal flashing
and trim system.

1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat
seams with minimum exposure of solder, welds, and sealant.

2. Install sheet metal flashing and trim to fit substrates and to result in watertight
performance. Verify shapes and dimensions of surfaces to be covered before fabricating
sheet metal.

3. Space cleats not more than 12 inches apart. Attach each cleat with at least two fasteners.
Bend tabs over fasteners.

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of
buckling and tool marks.

5. Torch cutting of sheet metal flashing and trim is not permitted.
6. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts
pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion
by painting contact surfaces with bituminous coating or by other permanent separation as
recommended by sheet metal manufacturer or cited sheet metal standard.

1. Coat concealed side of stainless-steel sheet metal flashing and trim with bituminous
coating where flashing and trim contact wood, ferrous metal, or cementitious
construction.
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2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or
wood substrates, install underlayment and cover with slip sheet.

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at maximum of 10 feet with no joints within 24 inches of corner or
intersection.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled
with sealant concealed within joints.

D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4
inches for nails and not less than 3/4 inch for wood screws.

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight
installation.

F. Seal joints as required for watertight construction.

1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint
members not less than 1 inch into sealant. Form joints to completely conceal sealant.
When ambient temperature at time of installation is between 40 and 70 deg F, set joint
members for 50 percent movement each way. Adjust setting proportionately for
installation at higher ambient temperatures. Do not install sealant-type joints at
temperatures below 40 deg F.

G. Downspouts: Join sections with 1-1/2-inch telescoping joints.

1. Provide hangers with fasteners matching downspout finish, designed to hold downspouts
securely to walls. Locate hangers at top and bottom and at approximately 60 inches o.c.

2. Connect downspouts to underground drainage system.

H. Splash Pans: Install where downspouts discharge on low-slope roofs. Set in asphalt roofing
cement or elastomeric sealant compatible with the substrate.

3.4 ROOF FLASHING INSTALLATION

A. General: Install sheet metal flashing and trim to comply with performance requirements and
cited sheet metal standard. Provide concealed fasteners where possible, and set units true to
line, levels, and slopes. Install work with laps, joints, and seams that are permanently watertight
and weather resistant.

B. Roof Edge Flashing: Anchor to resist uplift and outward forces according to recommendations
in cited sheet metal standard unless otherwise indicated. Interlock bottom edge of roof edge
flashing with continuous cleat anchored to substrate at staggered 3-inch centers.
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C. Counterflashing: Coordinate installation of counterflashing with installation of base flashing.
Insert counterflashing in reglets or receivers and fit tightly to base flashing. Extend
counterflashing 4 inches over base flashing. Lap counterflashing joints minimum of 4 inches.
Secure in waterproof manner by means of interlocking folded seam or blind rivets and sealant
unless otherwise indicated.

D. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation
of roofing and other items penetrating roof. Seal with elastomeric sealant and clamp flashing to
pipes that penetrate roof.

3.5 WALL FLASHING INSTALLATION

A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of
wall flashing with installation of wall-opening components such as windows, doors, and
louvers.

B. Through-Wall Flashing: Installation of through-wall flashing is specified in Section 042000
"Unit Masonry."

C. Reglets: Installation of reglets is specified in Section 042000 "Unit Masonry."

D. Opening Flashings in Frame Construction: Install continuous head, sill, and similar flashings to
extend 4 inches beyond wall openings.

3.6 ERECTION TOLERANCES

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance
of 1/4 inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch
offset of adjoining faces and of alignment of matching profiles.

3.7 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

B. Clean off excess sealants.

C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim
are installed unless otherwise indicated in manufacturer's written installation instructions. On
completion of sheet metal flashing and trim installation, remove unused materials and clean
finished surfaces as recommended by sheet metal flashing and trim manufacturer. Maintain
sheet metal flashing and trim in clean condition during construction.

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 076200
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SECTION 099100 - WATER STORAGE TANK PAINTING

PART 1-GENERAL

1.1 DESCRIPTION

A. Elevated steel tank painting shall be provided for interior and exterior surfaces, and
accessories.

1.2 REFERENCE SPECIFICATIONS AND STANDARDS ARE REFERRED TO BY
ABBREVIATION AS FOLLOWS:

A. American Water Works Association............................................................................ AWWA

B. National Sanitation Foundation...........................................................................................NSF

C. Steel Structures Painting Council......................................................................................SSPC

1.3 SUBMITTALS: provide the following in a timely manner in accordance with the approved
submittals schedule as specified in division 01 - general requirements.

A. Submittal: submittal data on paint system

B. Submittal: complete preparation and painting schedule. Include adequate instructions for
both the tank fabricator and coatings applicator. State pot life, recoat time, and lowest
permitted application temperature each coat.

C. Submittal: manufacturer's certificates and test reports as applicable including the one-year
inspection report.

D. Submittal: manufacturer's certificate that a qualified representative is familiar with the
project and the exposures requiring coating, and that the proposed coating systems are
suitable for the respective purposes.

1. Notify the Engineer if prevailing conditions conflict with said certification, and
proceed only upon their instructions.

E. Submittal: Contractor's Affidavit, in accordance with Section 1.4 of AWWA D102, stating
that the work and materials furnished under this contract are in compliance with AWWA
D102, and the provisions of this specification.

F. Submittal: Contractor's report at the conclusion of dry film thickness (DFT) testing, in
accordance with Section 8.5 of AWWA D102.

G. Submittal: Contractor's report covering the first anniversary coatings inspection. The
report shall set forth the number and type of failures observed, the percentage of surface
area where failure has occurred, and the names of the persons making the inspection and
the Contractor's approach to correcting any deficiencies in accordance with Section 9.3 of
AWWA D102. Include color photographs in the report illustrating each type of failure.
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1.4 QUALITY ASSURANCE

A. Coating applicator shall be approved by the coating manufacturer. Owner will require
qualification of applicator, which shall include satisfactory completion of at least two
projects of this general nature.

B. When manufacturer's recommendation indicates that the tank's initial prime coat may be
applied in the shop and allows at least a 4-month delay until a thorough patch prime is field
applied, such procedure will be acceptable.

C. Lead-free interior and exterior coatings: the tank interior and exterior paint systems shall
be certified lead-free (contain less than 0.06 percent total lead in the dry film paint
thickness).

D. A testing firm engaged by Owner may subject painting work and products to tests for
pinholes. The Contractor shall supply the equipment for the Holiday testing as directed by
the inspection company or by the Engineer, number of coats, dry mil thickness, and
formulation. Material samples will be selected at random by the Engineer or the testing
firm if required.

E. Label of each container shall include manufacturer's name, type of material, stock number,
label analysis, and instructions for use.

F. All coatings, sealants, etc., in contact with potable water must be listed in NSF Standard 61.

G. Preapplication conference and site inspection: after set-up for painting but before
commencing work, conduct a preapplication conference at the site among representatives
of the paint manufacturer, Contractor, painting subcontractor, and the Owner’s
representatives to inspect the tank and review procedures recommended by the
manufacturer for the prevailing conditions.

H. Before expiration of the 1-year guarantee period, the tank shall be subject to draining and
inspection by representatives of the Owner, paint manufacturer, and Contractor. All areas
indicating evidence of failure shall be properly repaired at no additional cost to owner.
Comply with AWWA D102, Section 9.0 "First Anniversary Inspection." Contractor will
be responsible for disinfection after “First Anniversary Inspection”. Contractor shall
supply all rigging for the inspection.

1.5 PRODUCTS DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to the job site in the manufacturer's original, labeled containers,
unopened.

B. Store painting materials only where designated by the Owner or insurance agency having
jurisdiction, and restrict the storage to painting materials and related equipment for the
project. Storage shall be clean, orderly, and accessible.

C. Comply with health and fire regulations, recognizing the special hazards of painting work
in addition to usual construction hazards.
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D. Cleaning solvents shall a have flash point of 100 degrees F or greater, and M.A.C. of 100
ppm or greater.

2. PRODUCTS

2.1 Paint/stain shall be supplied by Tnemec Company or approved equal.

A. Tnemec Company Incorporated, 6800 Corporate Drive, Kansas City, Missouri 64120-
1372. Toll free (800) 863-6321. Phone (816) 483-3400. Fax (816) 483-3969. Web site:
www.tnemec.com.

2.2 Colors for exterior of tank: paint/stain shall be earthen light brown tone with final color to be
approved by owner from color chip submittals.

2.3 Secondary products not specified by name and required for the job such as oils and thinners shall be
in original labeled containers, identifiable as the manufacturer's best grade, and suitable for the use
intended.

2.4 The owner will consider an in mix concrete coloration, but at the risk of the contractor; stain may be
required if final color and uniformity is not acceptable to the owner.

3. EXECUTION

3.1 Painting operations shall be in accordance with AWWA D102 where applicable.

3.2 SURFACE PREPARATION

A. Caution: follow preparation with specified primer promptly. Deterioration or new rust
shall require complete preparation again.

B. Welds and sharp edges: maintain on site at all times the NACE Standard RP0178, Item No.
53041 entitled "Standard Recommended Practice Fabrication Details, Surface Finish
Requirements, and Proper Design for Tanks and Vessels to be Lined for Immersion
Service," and fully comply with the provisions of this standard.

1. Grind sharp edges and fillets to a smooth radius of at least 1/8-inch (3 millimeters);
1/4-inch (6 millimeters) is preferred.

2. Tank surfaces to be coated shall contain no wax or grease pencil marks, gouges,
handling marks, deep scratches, metal stamp marks, slivered steel, or other surface
flaws. Repair flaws by solvent cleaning, welding, or grinding, as appropriate.

3. Grind all rough welds to remove sharp edges, undercuts, pinholes, and other such
irregularities. Chipping can be used to remove sharp edges if followed by grinding.
See NACE Standard Appendix C for written and graphic descriptions of five
different degrees of surface finishing of welds that may be specified preparatory to
the lining of tanks and vessels.
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All interior tank bowl welds shall comply with NACE weld preparation
designation "C".

All other welds shall comply with NACE weld preparation designation "D".

The amount of grinding performed shall be judicious and performed only to the
extent necessary to prepare the weld surface and surrounding metal surfaces in
accordance with the specification. Overgrinding, which would result in
decreasing the wall thickness or the integrity of the weld beyond the limitations
imposed by good welding practices, applicable welding codes, pressure vessel
ratings, etc., shall be avoided.

4. Remove all weld spatter. The tank contractor shall be responsible to make sure that
all weld spatter is removed. The paint subcontractor shall be responsible if any areas
are missed in the inspection of such tank. Chipping may be used if followed by
grinding or use of an abrasive disc.

5. An anti-spatter coating may be applied adjacent to the weld area prior to welding.
The use of silicone, oil, or any other anti-spatter materials that would not be readily
removed by abrasive blasting shall be avoided.

6. The use of oils or other foreign materials for checking weld continuity which would
leave a contaminating residue not easily removed by abrasive blasting shall be
prohibited.

C. Nonsubmerged steel:

1. SSPC-SP 6, Commercial Blast.

D. Submerged steel and all interior wet surfaces of tank and interior accessories.

1. SSPC-SP 10 Near White Blast.

E. Where steel in roof area will form mating surfaces upon assembly, or where the surface
will be inaccessible for painting, apply the following prime coat over surface preparation
SSPC-SP10 "Near White Sandblast" before assembly. Do not weld on areas coated with
zinc primers, as heating the steel substrate will release toxic fumes.

Tnemec Series 91-H2O Hydro-Zinc, Type III, 2.5-3.5 dry mils or approved equal.

F. Tank components may be prepared and primed in the shop. Follow the coating system
manufacturer's printed directions regarding selection and application of primer, mil
thickness, minimum and maximum time between coats, further field preparation, and patch
coat. Submit proposed data to Wiley|Wilson for review and approval; particularly
regarding brush-off blast of epoxy shop primer to create bond for field coat.
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G. Field welds and shop coat abrasions:

1. After field welding is completed, clean all weld areas and all areas on which the shop
paint has been damaged.

2. Clean outside surfaces and interior dry surfaces by SSPC-SP6 "Commercial Blast
Cleaning", except SSPC-SP3 "Power Tool Cleaning" may be used when this is a
satisfactory method of surface preparation for the primer that will be applied.

3. Clean submerged and all interior wet surfaces by SSPC-SP10 "Near White Blast
Cleaning."

3.3 APPLICATION

A. Caution: some specified coatings differ sharply from general paint work. Manufacturer's
printed directions are of critical importance.

B. Proceed with surface preparation and coating application only when air and surface
temperatures are above the manufacturer's recommended minimum surface temperature in
degrees F and below 95 degrees F, and surface temperature is at least 5 degrees above the
dewpoint. Coating shall not be applied to dusty (the contractor shall use a dust collector to
remove all dust from the tank while blasting and painting), wet, or damp surfaces, and shall
not be applied in rain, snow, fog, mist, or when relative humidity exceeds 85 percent.

1. No coating shall be applied when it is expected that the relative humidity will exceed
85 percent or when the air temperature will drop below 40 degrees F within 8 hours
after the application of the coating. If working conditions are questionable,
Wiley|Wilson, after review of field conditions, shall make the decision and the
contractor shall accept Wiley|Wilson's interpretation as final and binding.

C. Submerged and interior wet steel:

1. The contractor shall brush apply a strip coating along welds, seams, edges, joints,
angles, and other irregularities. This may require more than one strip coating as
directed by the Engineer the Engineer or the inspection company before spraying.

D. Nonsubmerged steel:

1. The contractor shall brush apply a strip coating along welds, seams, edges, joints,
angles and other irregularities.

2. Spray or roller-apply all coatings.

3. Take necessary precautions to avoid paint fallout on, and the consequent damage to,
any works, improvements, or properties of either the owner or of other parties,
wherever located. The contractor shall be responsible for any and all damage
resulting from drifting of the paint.

E. Apply paint materials at the manufacturer's recommended rate, with no runs or sags. Each
coat shall be smooth, free of imperfections, and holidays.
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F. Finished metal surfaces shall be free of skips, voids, or pin holes in any coat when tested
with a low voltage detector.

G. Drying time between succeeding coats shall be as recommended by the manufacturer.

H. Regardless of method used in the application of paint coats, the total dry film thickness
specified shall be obtained, for each required coating system or additional coats shall be
applied at no additional cost to the owner.

3.4 After structure has been erected, welded, and x-ray tested, all weld areas and all areas on which
shop paint has been damaged shall be cleaned in accordance with SSPC surface preparation
specification No. 6 "Commercial Blast Cleaning for Exterior Surfaces," and no. 10 "Near White
Finish for Interior Surfaces."

A. Spot prime all unprimed and abraded areas with one coat of the same primer to the same
specified dry-film thickness. Allow minimum of 24 hours before recoating.

B. If recommended by the coating manufacturer to promote bonding of field coatings, brush
blast the shop coating before application of field coatings.

3.5 The interior of the tank shall be continuously ventilated during surface preparation, painting, and
drying periods by an explosion-proof ventilation (dust collector) system using size in relation to
tank size. During drying periods, the hatches at the top and bottom of the tank shall remain open.

A. After the final paint coat is applied, the coating shall be permitted to cure for at least 7 days
at 75 degrees F before the tank is filled with water. Provide manufacturer's written
recommendation for cure time at lower temperature if such prevails.

B. Subject cured interior tank finish to a 100 double rub solvent wipe test, and continue curing
period until successful test achieved. Solvent is to be the thinner manufactured by the
coating supplier for the applied coating system.

3.6 Exterior exposed piping shall be painted as specified for the tank exterior, except that fittings and
specials furnished with asphaltic coating shall receive two coats of a suitable tar stop, such as
M.A.B. Ply-Tile 520-W45, 50-percent solids volume epoxy primer, at 6.0 mils DFT. Prior to
applying finish coats.

3.7 All other metal tank accessories, except stainless steel, shall receive the same preparation and
paint system as approved for the tank exterior.

3.8 Finish Schedule

A. Steel tank exterior paint system and systems aliphatic urethane coatings, 9.5 dry mils
minimum.

Tnemec Company, Inc. or approved equal.

One prime coat series 91 H20 Hydro-Zinc, Type III, 2.5-3.5 dry mils.

One intermediate coat series N140 Pota Pox, 4.0–6.0 dry mils.
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One finish coat series 1074 Endura-Shield, 3.0–4.0 dry mils.

One clear coat series 76 Endura-Clear – 1.5 dry mils (only over logo.)

B. Steel tank interior paint system and systems for 10.5 dry mils minimum.

Tnemec Company, Inc. or approved equal.

One prime coat series 91-H2O Hydro-Zinc, Type III, 2.5-3.5 dry mils.

One intermediate coat series N140 Pota Pox 11WH white, 4.0-6.0 dry mils.

One finish coat N140 Pota Pox, 4.0-6.0 dry mils.

C. Alternate tank exterior paint – Epoxy–Polyurethane-Flurourethane system for 7.5 dry mils
minimum.

Tnemec Company, Inc. Or approved equal

One prime coat series 91-H2O Hydro-Zinc, Type III, 2.5-3.5 dry mils

One intermediate coat series 1075 Endura-Sheild, 3.0-4.0 dry mils

One finish coat series 701 Hydroflon, 2.0-3.0 dry mils

D. Contractor shall submit paint manufacturer’s color charts. Owner will select tank color.

E. This specification pertains to Bid Option #1: Owner will select logo design, layout, and
colors. The logo shall be on one side of the steel bowl of the tank; one that is clearly visible
from the Eastern Mennonite University campus. The Contractor shall cooperate with the
Owner regarding the layout and color selection used for the tank logos. Proposed Logo
Follows:
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END OF SECTION
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SECTION 099113 - EXTERIOR PAINTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section. This section does not
apply where Section 099100 supersedes.

1.2 SUMMARY

A. Section includes surface preparation and the application of paint systems on the following
exterior substrates:

1. Steel.
2. Galvanized metal.
3. Concrete.

B. Related Requirements:

1. Section 051200 "Structural Steel Framing" for shop priming of metal substrates with
primers specified in this Section.

2. Section 099123 "Interior Painting" for surface preparation and the application of paint
systems on interior substrates.

1.3 DEFINITIONS

A. Gloss Level 1 (A traditional matte finish-flat): Not more than 5 units at 60 degrees and 10 units
at 85 degrees, according to ASTM D 523.

B. Gloss Level 3 (A traditional “egg-shell-like” finish): 10 to 25 units at 60 degrees and 10 to 35
units at 85 degrees, according to ASTM D 523.

C. Gloss Level 4 (A “satin-like” finish): 20 to 35 units at 60 degrees and not less than 35 units at
85 degrees, according to ASTM D 523.

D. Gloss Level 5 (A traditional semi-gloss): 35 to 70 units at 60 degrees, according to
ASTM D 523.

E. Gloss Level 6 (A traditional gloss): 70 to 85 units at 60 degrees, according to ASTM D 523.

F. Gloss Level 7 (A high gloss): More than 85 units at 60 degrees, according to ASTM D 523.



EXTERIOR PAINTING 099113 - 2

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application
instructions.

B. Samples for Initial Selection: For each type of topcoat product.

C. Product List: For each product indicated, include the following:

1. Cross-reference to paint system and locations of application areas.
2. VOC content.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Paint: 5 percent, but not less than 1 gal. of each material and color applied.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.7 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturer Base Standard is: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include, but are not
limited to, the following:

1. Sherwin-Williams Company (The).
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2.2 PAINT, GENERAL

A. MPI Standards: Provide products that comply with MPI standards indicated and that are listed
in its "MPI Approved Products List."

B. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

C. VOC Content: Provide materials that comply with VOC limits of authorities having
jurisdiction.

D. Colors: Required to conform to Base Standards.

1. Exterior Doors, Frames, and Trim: Sherwin Williams SW7055, Enduring Bronze, semi-
gloss, and exterior metal stair and all handrails and guardrails.

2. Concrete Walls: Sherwin Williams, Color: SW6105, Divine White, semi-gloss.

2.3 METAL PRIMERS

A. Primer, Galvanized: As recommended in writing by topcoat manufacturer.

2.4 WATER-BASED PAINTS

A. Light-Industrial Coating, Exterior, Water Based Semi-Gloss (Gloss Level 5), MPI#161..

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:

1. Concrete: 12 percent.

C. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

D. Proceed with coating application only after unsatisfactory conditions have been corrected.
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1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual"
applicable to substrates and paint systems indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems indicated.

D. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using methods
recommended in writing by paint manufacturer but not less than the following:

1. SSPC-SP 3, "Power Tool Cleaning."

E. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop
paint, and paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.

F. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of
subsequently applied paints.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI
Manual."

1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable items same as similar exposed surfaces. Before final

installation, paint surfaces behind permanently fixed items with prime coat only.
3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door

frames.
4. Do not paint over labels of independent testing agencies or equipment name,

identification, performance rating, or nomenclature plates.
5. Primers specified in painting schedules may be omitted on items that are factory primed

or factory finished if acceptable to topcoat manufacturers.
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B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

C. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety
and Security Work:

1. Paint the following work where exposed to view:

a. Uninsulated metal piping.
b. Pipe hangers and supports.
c. Metal conduit.
d. Tanks that do not have factory-applied final finishes.

3.4 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.
2. If test results show that dry film thickness of applied paint does not comply with paint

manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

B. After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Government’s
Project Manager, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

3.6 EXTERIOR PAINTING SCHEDULE

A. Concrete Substrates Nontraffic Surfaces:

1. Latex System:

a. Prime Coat: Latex, exterior, matching topcoat.
b. Intermediate Coat: Latex, exterior, matching topcoat.
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c. Topcoat: Base Standard, Sherwin Williams, Color#: SW6105 Devine White,
Latex, exterior semi-gloss/low sheen.

B. Steel Substrates:

1. Latex System.

a. Prime Coat: Latex, exterior, matching topcoat.
b. Intermediate Coat: Latex, exterior, matching topcoat.
c. Top Coat: Base Standard, Sherwin Williams, Color#: SW7055, Enduring Bronze,

semi-gloss.

C. Galvanized-Metal Substrates:

1. Latex System:

a. Prime Coat: Primer, galvanized metal, as recommended in writing by topcoat
manufacturer for exterior use on galvanized-metal substrates with topcoat
indicated.

b. Intermediate Coat: Latex exterior matching topcoat.
c. Topcoat: Base Standard, Sherwin Williams, Color #: SW7055, Enduring Bronze,

semi-gloss.

END OF SECTION 099113
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SECTION 099123 - INTERIOR PAINTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section. This section does not
apply where section 099100 supersedes.

1.2 SUMMARY

A. Section includes surface preparation and the application of paint systems on interior substrates.

1. Concrete.
2. Concrete masonry units (CMU).
3. Steel.
4. Galvanized metal.
5. Gypsum board.

B. Related Requirements:

1. Section 051200 "Structural Steel Framing" for shop priming of metal substrates with
primers specified in this Section.

2. Section 099113 "Exterior Painting" for surface preparation and the application of paint
systems on exterior substrates.

1.3 DEFINITIONS

A. Gloss Level 1 (A traditional matte finish – flat): Not more than 5 units at 60 degrees and 10
units at 85 degrees, according to ASTM D 523.

B. Gloss Level 2 (A high side sheen flat – “a velvet-like finish”): Not more than 10 units at 60
degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.

C. Gloss Level 3 (A traditional “egg-like” finish): 10 to 25 units at 60 degrees and 10 to 35 units
at 85 degrees, according to ASTM D 523.

D. Gloss Level 4 (A “satin-like” finish): 20 to 35 units at 60 degrees and not less than 35 units at
85 degrees, according to ASTM D 523.

E. Gloss Level 5 (A traditional semi-gloss): 35 to 70 units at 60 degrees, according to
ASTM D 523.

F. Gloss Level 6 (A traditional gloss): 70 to 85 units at 60 degrees, according to ASTM D 523.
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G. Gloss Level 7 (A high gloss): More than 85 units at 60 degrees, according to ASTM D 523.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application
instructions.

B. Samples for Initial Selection: For each type of topcoat product.

C. Samples for Verification: For each type of paint system and in each color and gloss of topcoat.

1. Submit Samples on rigid backing, 8 inches square.
2. Label each coat of each Sample.
3. Label each Sample for location and application area.

D. Product List: For each product indicated, include the following:

1. Cross-reference to paint system and locations of application areas. Use same
designations indicated on Drawings and in schedules.

2. Printout of current "MPI Approved Products List" for each product category specified in
Part 2, with the proposed product highlighted.

3. VOC content.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Paint: 5 percent, but not less than 1 gal. of each material and color applied.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.7 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5
deg F above the dew point; or to damp or wet surfaces.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, manufacture offering products are to
be incorporated into the Work is:

1. Sherwin-Williams Company (The). (Manufacturer of Base Standard).

2.2 PAINT, GENERAL

A. MPI Standards: Provide products that comply with MPI standards indicated and that are listed
in its "MPI Approved Products List."

B. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

3. Flat Paints and Coatings: 50 g/L.
4. Nonflat Paints and Coatings: 150 g/L.
5. Primers, Sealers, and Undercoaters: 200 g/L.
6. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L.
7. Zinc-Rich Industrial Maintenance Primers: 340 g/L.
8. Pretreatment Wash Primers: 420 g/L.
9. Floor Coatings: 100 g/L.

C. Low-Emitting Materials: Interior paints and coatings shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

D. Base Standard Paint Color Schedule.

1. Typical Partitions: Sherwin Williams Color #SW6119, Antique White, Gloss Level 3.
2. Typical Door Frames and Trim: Sherwin Williams #SW7038, Tony Taupe, Gloss Level

5.
3. Painted Masonry and Concrete Surfaces: Sherwin Williams #SW6105, Devine White,

Gloss Level 5.

2.3 BLOCK FILLERS

A. Block Filler, Latex, Interior/Exterior: MPI #4.
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2.4 PRIMERS/SEALERS

A. Primer Sealer, Latex, Interior: MPI #50.

2.5 WATER-BASED PAINTS

A. Latex, Interior, Flat, (Gloss Level 1): MPI #53.

2.6 FLOOR COATINGS

A. Sealer, Water Based, for Concrete Floors: MPI #99.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:

1. Concrete: 12 percent.
2. Masonry (Clay and CMU): 12 percent.
3. Gypsum Board: 12 percent.

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.

D. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

E. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual"
applicable to substrates indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection if any.
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C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems indicated.

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that
permitted in manufacturer's written instructions.

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture
content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written
instructions.

F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods
recommended in writing by paint manufacturer but not less than the following:

1. SSPC-SP 2, "Hand Tool Cleaning."

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop
paint, and paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that
promote adhesion of subsequently applied paints.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI
Manual."

1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.

Before final installation, paint surfaces behind permanently fixed equipment or furniture
with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory primed
or factory finished if acceptable to topcoat manufacturers.

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

C. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety
and Security Work:
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1. Paint the following work where exposed in equipment rooms:

a. Uninsulated metal piping.
b. Pipe hangers and supports.
c. Metal conduit.
d. Tanks that do not have factory-applied final finishes.
e. Duct, equipment, and pipe insulation having cotton or canvas insulation covering

or other paintable jacket material.

2. Paint the following work where exposed in occupied spaces:

a. Uninsulated metal piping.
b. Pipe hangers and supports.
c. Metal conduit.
d. Duct, equipment, and pipe insulation having cotton or canvas insulation covering

or other paintable jacket material.
e. Other items as directed by Government’s Project Manager.

3.4 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.
2. If test results show that dry film thickness of applied paint does not comply with paint

manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

B. After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Government’s
Project Manager, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

3.6 INTERIOR PAINTING SCHEDULE

A. Concrete Substrates, Nontraffic Surfaces:
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1. Latex System:

a. Prime Coat: Primer sealer, latex, interior, MPI #50.
b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Latex, interior, (Gloss Level 3), MPI #53.

B. Concrete Substrates, Traffic Surfaces:

1. Water-Based Clear Sealer System:

a. First Coat: Sealer, water based, for concrete floors, MPI #99.
b. Topcoat: Sealer, water based, for concrete floors, MPI #99.

C. CMU Substrates:

1. Latex System:

a. Block Filler: Block filler, latex, interior/exterior, MPI #4.
b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Latex, interior, semi-gloss (Gloss Level 5), MPI #54.

D. Steel Substrates:

1. Latex Over Alkyd Primer System:

a. Prime Coat: Primer, alkyd, anti-corrosive, for metal, MPI #79.
b. Prime Coat: Shop primer specified in Section where substrate is specified.
c. Intermediate Coat: Latex, interior, matching topcoat.
d. Topcoat: Latex, interior, semi-gloss (Gloss Level 5), MPI #54.

E. Galvanized-Metal Substrates:

1. Water-Based Light Industrial Coating Over Waterborne Primer System:

a. Prime Coat: Primer, galvanized, water based, MPI #134.
b. Intermediate Coat: Light industrial coating, interior, water based, matching

topcoat.
c. Topcoat: Light industrial coating, interior, water based, semi-gloss (Gloss

Level 5), MPI #153.

F. Gypsum Board Substrates:

1. Latex System:

a. Prime Coat: Primer sealer, latex, interior, MPI #50.
b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Latex, interior, egg shell, (Gloss Level 3), MPI #53.

END OF SECTION 099123
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

1.3 DEFINITIONS

A. VFC: Variable frequency controller.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Belden Inc.
2. General Cable Technologies Corporation.
3. Southwire Company.
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B. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2.

D. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable,
Type MC with ground wire.

E. VFC Cable:

1. Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable.
2. Type TC-ER with oversized crosslinked polyethylene insulation, spiral-wrapped foil plus

85 percent coverage braided shields and insulated full-size ground wire, and sunlight- and
oil-resistant outer PVC jacket.

2.2 CONNECTORS AND SPLICES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. 3M.
2. Hubbell Power Systems, Inc.
3. Tyco Electronics Corp.

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

2.3 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger, except VFC cable, which shall be extra flexible stranded.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A. Service Entrance: Type THHN/THWN-2, single conductors in raceway.

B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.
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C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN/THWN-2, single conductors in raceway.

D. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors
in raceway .

E. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN/THWN-2, single conductors in raceway.

F. VFC Output Circuits: Type XHHW-2 in metal conduit.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

3.5 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.
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3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior wall assemblies. Comply with
requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

3.7 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment, plus the following special 
applications: 

1. Underground distribution grounding. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 
maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 
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1. Burndy; Part of Hubbell Electrical Systems. 
2. Harger Lightning & Grounding. 
3. O-Z/Gedney; an EGS Electrical Group brand; an Emerson Industrial Automation 

business. 

2.2 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.3 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
3. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
4. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, 
with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply 
with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 
5000 V. 

2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy. 

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet. 
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PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 
ground bus. Install a main bonding jumper between the neutral and ground buses. 

3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole 
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, 
install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper 
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect 
ground rods passing through concrete floor with a double wrapping of pressure-sensitive 
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below concrete. 
Seal floor opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, 
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 
ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, 
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and 
fasten to manhole walls. Connect to cable armor and cable shields according to written 
instructions by manufacturer of splicing and termination kits. 

D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the 
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with 
substations by connecting them to underground cable and grounding electrodes. Install tinned-
copper conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding 
terminals. Bury ground ring not less than 6 inches from the foundation. 

3.4 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 
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B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Three-phase motor and appliance branch circuits. 

C. Antifrost Heating Cables: Install a separate insulated equipment grounding conductor to each 
electric water heater and heat-tracing cable. Bond conductor to heater units, piping, connected 
equipment, and components. 

D. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor 
connected to the receptacle grounding terminal. Isolate conductor from raceway and from 
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated. 

E. Metallic Fences: Comply with requirements of IEEE C2. 

1. Grounding Conductor: Bare copper, not less than No. 8 AWG. 
2. Gates: Shall be bonded to the grounding conductor with a flexible bonding jumper. 
3. Barbed Wire: Strands shall be bonded to the grounding conductor. 

3.5 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if 
any. 

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

C. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 
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D. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building. Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

3.6 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. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at individual 
ground rods. Make tests at ground rods before any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms. 
2. Handhole Grounds:  10 ohms. 
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F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Hangers and supports for electrical equipment and systems.

1.3 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design supports for multiple raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

C. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

1.5 ACTION SUBMITTALS

A. Product Data: For the following:

1. Steel slotted support systems.
2. Nonmetallic slotted support systems.
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B. Shop Drawings: Show fabrication and installation details and include calculations for the
following:

1. Trapeze hangers. Include Product Data for components.
2. Steel slotted channel systems. Include Product Data for components.
3. Equipment supports.

1.6 QUALITY ASSURANCE

A. Comply with NFPA 70.

1.7 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Allied Tube & Conduit.
2. Cooper B-Line, Inc.; a division of Cooper Industries.
3. ERICO International Corporation.

C. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

D. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

E. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

F. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

G. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:
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1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Hilti, Inc.
b. ITW Ramset/Red Head; Illinois Tool Works, Inc.
c. MKT Fastening, LLC.
d. Simpson Strong-Tie Co., Inc.

3. Mechanical-Expansion Anchors: Insert-wedge-type, [zinc-coated] [stainless] steel, for
use in hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

4. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Cooper B-Line, Inc.; a division of Cooper Industries.
b. Empire Tool and Manufacturing Co., Inc.
c. Hilti, Inc.
d. ITW Ramset/Red Head; Illinois Tool Works, Inc.
e. MKT Fastening, LLC.

5. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

6. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

7. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
8. Toggle Bolts: All-steel springhead type.
9. Hanger Rods: Threaded steel.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in
diameter.

C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or
other support system, sized so capacity can be increased by at least 25 percent in future without
exceeding specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.
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3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT and RMC may
be supported by openings through structure members, as permitted in NFPA 70.

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 lb.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
2. To New Concrete: Bolt to concrete inserts.
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor

fasteners on solid masonry units.
4. To Existing Concrete: Expansion anchor fasteners.
5. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers

and nuts.
6. To Light Steel: Sheet metal screws.
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,

panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

B. Field Welding: Comply with AWS D1.1/D1.1M.

3.4 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Metal conduits, tubing, and fittings.
2. Nonmetal conduits, tubing, and fittings.
3. Metal wireways and auxiliary gutters.
4. Surface raceways.
5. Boxes, enclosures, and cabinets.
6. Handholes and boxes for exterior underground cabling.

1.3 DEFINITIONS

A. GRC: Galvanized rigid steel conduit.

1.4 ACTION SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. AFC Cable Systems, Inc.
2. Allied Tube & Conduit.
3. O-Z/Gedney; an EGS Electrical Group brand; an Emerson Industrial Automation

business.
4. Southwire Company.
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B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. GRC: Comply with ANSI C80.1 and UL 6.

D. EMT: Comply with ANSI C80.3 and UL 797.

E. FMC: Comply with UL 1; zinc-coated steel or aluminum.

F. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

G. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Fittings for EMT:

a. Material: Steel.
b. Type: compression.

2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated
for environmental conditions where installed, and including flexible external bonding
jumper.

H. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. AFC Cable Systems, Inc.
2. Anamet Electrical, Inc.
3. Condux International, Inc.
4. Thomas & Betts Corporation, A Member of the ABB Group.

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.

D. Rigid HDPE: Comply with UL 651A.

E. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material.
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2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Cooper B-Line, Inc.; a division of Cooper Industries.
2. Hoffman; a brand of Pentair Equipment Protection.
3. MonoSystems, Inc.
4. Square D.

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 4 unless otherwise
indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D. Wireway Covers: Hinged type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.

F. Organic emissions from various sources using small-scale environmental chambers.

2.4 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Cooper Technologies Company.
2. Hoffman; a brand of Pentair Equipment Protection.
3. Hubbell Incorporated.
4. Robroy Industries.
5. Wiremold / Legrand.

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with
gasketed cover.

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb.
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and
marked for the maximum allowable weight.
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G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum with gasketed cover.

I. Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

J. Device Box Dimensions: 4 inches square by 2-1/8 inches deep.

K. Gangable boxes are allowed.

2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and identified as
defined in NFPA 70, for intended location and application.

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a
combination of the two.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Armorcast Products Company.
b. Carson Industries LLC.
c. NewBasis.
d. Quazite: Hubbell Power Systems, Inc.

2. Standard: Comply with SCTE 77.
3. Color of frame on cover: Gray.
4. Configuration: Designed for flush burial with open bottom unless otherwise indicated.
5. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural

load rating consistent with enclosure and handhole location.
6. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
7. Cover Legend: Molded lettering, "ELECTRIC.".
8. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts

for secure, fixed installation in enclosure wall.

2.6 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance
with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.
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1. Strength tests of complete boxes and covers shall be by either an independent testing
agency or manufacturer. A qualified registered professional engineer shall certify tests by
manufacturer.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.
2. Concealed Conduit, Aboveground: GRC.
3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried and concrete encased.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,

Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 4.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the

following:

a. Equipment rooms.

C. Minimum Raceway Size: 1/2-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.
3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with

NEMA FB 2.20.

E. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

3.2 INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.
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D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.

E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of
changes in direction.

G. Support conduit within 12 inches of enclosures to which attached.

H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

I. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

J. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

K. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

L. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter
or a guide to make cut straight and perpendicular to the length.

M. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.

N. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings according to NFPA 70.

O. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

1. Where an underground service raceway enters a building or structure.
2. Where otherwise required by NFPA 70.

P. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

Q. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install
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in each run of aboveground RMC and EMT conduit that is located where environmental
temperature change may exceed 100 deg F and that has straight-run length that exceeds
100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F

temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F of temperature change for PVC conduits. Install
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of
length of straight run per deg F of temperature change for metal conduits.

4. Install expansion fittings at all locations where conduits cross building or structure
expansion joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

R. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of
flexible conduit for equipment subject to vibration, noise transmission, or movement; and for
transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

S. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured to
center of box unless otherwise indicated.

T. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box.

U. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

V. Locate boxes so that cover or plate will not span different building finishes.

W. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

X. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

Y. Set metal floor boxes level and flush with finished floor surface.

Z. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.
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3.3 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch above finished grade.

D. Install handholes with bottom below frost line.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables but short enough to preserve
adequate working clearances in enclosure.

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings
to be used, and seal around penetrations after fittings are installed.

3.4 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

3.5 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND
CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
2. Sleeve-seal systems.
3. Sleeve-seal fittings.
4. Grout.
5. Silicone sealants.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES

A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated,
plain ends.

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with
tabs for screw-fastening the sleeve to the board.

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.
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F. Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side
larger than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more
sides larger than 16 inches, thickness shall be 0.138 inch.

2.2 SLEEVE-SEAL SYSTEMS

A. Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Advance Products & Systems, Inc.
b. CALPICO, Inc.
c. Metraflex Company (The).
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

3. Pressure Plates: Carbon steel.
4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length

required to secure pressure plates to sealing elements.

2.3 SLEEVE-SEAL FITTINGS

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to
match piping OD.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:

a. HOLDRITE.

2.4 GROUT

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors.

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

C. Design Mix: 5000-psi, 28-day compressive strength.
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D. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.

B. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit
Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint.

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall so no voids remain. Tool exposed surfaces smooth;
protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or

cable unless sleeve seal is to be installed.
4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are

used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush
with both surfaces of walls. Deburr after cutting.

3.2 SLEEVE-SEAL-FITTING INSTALLATION

A. Install sleeve-seal fittings in new walls and slabs as they are constructed.

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

D. Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Identification for raceways.
2. Identification of power and control cables.
3. Identification for conductors.
4. Underground-line warning tape.
5. Warning labels and signs.
6. Instruction signs.
7. Equipment identification labels.
8. Miscellaneous identification products.

1.3 ACTION SUBMITTALS

A. Product Data: For each electrical identification product indicated.

1.4 QUALITY ASSURANCE

A. Comply with ANSI A13.1 and IEEE C2.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

1.5 COORDINATION

A. Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes,
standards, and 29 CFR 1910.145. Use consistent designations throughout Project.
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B. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

PART 2 - PRODUCTS

2.1 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway size.

B. Colors for Raceways Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

C. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible label
laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear
adhesive tape for securing ends of legend label.

D. Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie
for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each cable size.

B. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound clear adhesive tape for securing ends of legend label.

C. Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie
for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
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2.3 UNDERGROUND-LINE WARNING TAPE

A. Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electrical utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.
3. Tape material and ink shall be chemically inert, and not subject to degrading when

exposed to acids, alkalis, and other destructive substances commonly found in soils.

B. Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.

C. Tag: Type I:

1. Pigmented polyolefin, bright-colored, continuous-printed on one side with the inscription
of the utility, compounded for direct-burial service.

2. Thickness: 4 mils.
3. Weight: 18.5 lb/1000 sq. ft..
4. 3-Inch Tensile According to ASTM D 882: 30 lbf, and 2500 psi.

2.4 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to equipment unless otherwise
indicated.

C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size
required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.

D. Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

2.5 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20
sq. inches and 1/8 inch thick for larger sizes.
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1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable

equipment.

B. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch.

C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a
weatherproof and UV-resistant seal for label.

2.6 EQUIPMENT IDENTIFICATION LABELS

A. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch.

B. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a
weatherproof and UV-resistant seal for label.

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

D. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting.
White letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

E. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be
1 inch.

2.7 CABLE TIES

A. General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking, Type 6/6
nylon.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 deg F, According to ASTM D 638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black except where used for color-coding.

2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Select paint system applicable for surface material and location (exterior or
interior).

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Verify identity of each item before installing identification products.

B. Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

C. Apply identification devices to surfaces that require finish after completing finish work.

D. Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

F. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:

1. Outdoors: UV-stabilized nylon.

G. Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench exceeds 16 inches
overall.

H. Painted Identification: Comply with requirements in painting Sections for surface preparation
and paint application.

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits More Than 30 A, and 120 V to ground: Identify with self-adhesive vinyl label. Install
labels at 10-foot maximum intervals.
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B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull
box of the following systems with self-adhesive vinyl labels with the wiring system legend and
system voltage. System legends shall be as follows:

1. Emergency Power.
2. Power.

C. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors
listed below for ungrounded service feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if
authorities having jurisdiction permit.

b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

c. Colors for 480/277-V Circuits:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches from terminal points and in boxes where splices or
taps are made. Apply last two turns of tape with no tension to prevent possible
unwinding. Locate bands to avoid obscuring factory cable markings.

D. Install instructional sign including the color-code for grounded and ungrounded conductors
using adhesive-film-type labels.

E. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes,
manholes, and handholes, use write-on tags with the conductor or cable designation, origin, and
destination.

F. Control-Circuit Conductor Termination Identification: For identification at terminations provide
self-adhesive, self-laminating polyester labels with the conductor designation.

G. Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable.

1. Limit use of underground-line warning tape to direct-buried cables.
2. Install underground-line warning tape for both direct-buried cables and cables in

raceway.
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H. Workspace Indication: Install floor marking tape to show working clearances in the direction of
access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless
otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in
finished spaces.

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive warning labels.

1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.
4. For equipment with multiple power or control sources, apply to door or cover of

equipment including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

J. Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction signs with
approved legend where instructions are needed for system or equipment operation.

K. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch- high letters for emergency instructions at equipment used
for power transfer.

L. Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, terminal cabinets, and racks of each system. Systems include power,
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.
Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters
on 1-1/2-inch- high label; where two lines of text are required, use labels 2 inches
high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.
c. Elevated Components: Increase sizes of labels and letters to those appropriate for

viewing from the floor.
d. Unless provided with self-adhesive means of attachment, fasten labels with

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.

2. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be engraved, laminated
acrylic or melamine label.

b. Enclosures and electrical cabinets.
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c. Access doors and panels for concealed electrical items.
d. Enclosed switches.
e. Enclosed circuit breakers.
f. Enclosed controllers.
g. Variable-speed controllers.
h. Push-button stations.
i. Contactors.
j. Battery-inverter units.
k. Monitoring and control equipment.

END OF SECTION 260553
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS

A. MCCB: Molded-case circuit breaker.

B. SPD: Surge protective device.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and
components indicated.

2. Include dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
2. Show tabulations of installed devices with nameplates, conductor termination sizes,

equipment features, and ratings.
3. Detail enclosure types including mounting and anchorage, environmental protection,

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
4. Detail bus configuration, current, and voltage ratings.
5. Short-circuit current rating of panelboards and overcurrent protective devices.
6. Include evidence of NRTL listing for series rating of installed devices.
7. Include evidence of NRTL listing for SPD as installed in panelboard.
8. Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.
9. Include time-current coordination curves for each type and rating of overcurrent

protective device included in panelboards. Submit on translucent log-log graft paper;
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include selectable ranges for each type of overcurrent protective device. Include an
Internet link for electronic access to downloadable PDF of the coordination curves.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. Include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective
device that allows adjustments.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.
2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NECA 407.
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1.10 FIELD CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work
in spaces is complete and dry, work above panelboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
b. Altitude: Not exceeding 6600 feet.

B. Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

1.11 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in
materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace SPD that fails in materials or workmanship within specified warranty period.

1. SPD Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS

A. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

C. Comply with NEMA PB 1.

D. Comply with NFPA 70.

E. Enclosures: Flush-mounted, dead-front cabinets.
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1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b. Outdoor Locations: NEMA 250, Type 3R.
c. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

2. Height: 84 inches maximum.
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts
and shall have no exposed hardware.

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware.

5. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral
with enclosure body. Arrange to isolate individual panel sections.

6. Finishes:

a. Panels and Trim: Steel, factory finished immediately after cleaning and pretreating
with manufacturer's standard two-coat, baked-on finish consisting of prime coat
and thermosetting topcoat.

b. Back Boxes: Galvanized steel.
c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective

devices and other components.

F. Incoming Mains:

1. Location: Top.
2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main

breaker.

G. Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.

a. Plating shall run entire length of bus.
b. Bus shall be fully rated the entire length.

2. Interiors shall be factory assembled into a unit. Replacing switching and protective
devices shall not disturb adjacent units or require removing the main bus connectors.

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated
from box.

5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance
applications. Mount electrically isolated from enclosure. Do not mount neutral bus in
gutter.
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H. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.
2. Terminations shall allow use of 75 deg C rated conductors without derating.
3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required,

for larger conductors.
4. Main and Neutral Lugs: Compression type, with a lug on the neutral bar for each pole in

the panelboard.
5. Ground Lugs and Bus-Configured Terminators: Compression type, with a lug on the bar

for each pole in the panelboard.
6. Feed-Through Lugs: Compression type, suitable for use with conductor material. Locate

at opposite end of bus from incoming lugs or main device.
7. Subfeed (Double) Lugs: Compression type suitable for use with conductor material.

Locate at same end of bus as incoming lugs or main device.

I. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and
necessary appurtenances required for future installation of devices.

1. Percentage of Future Space Capacity: 20 percent.

J. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or
remote upstream overcurrent protective devices and labeled by an NRTL. Include label or
manual with size and type of allowable upstream and branch devices listed and labeled by an
NRTL for series-connected short-circuit rating.

1. Panelboards rated 240 V or less shall have short-circuit ratings as shown on Drawings,
but not less than 10,000 A rms symmetrical.

2. Panelboards rated above 240 V and less than 600 V shall have short-circuit ratings as
shown on Drawings, but not less than 14,000 A rms symmetrical.

2.2 PERFORMANCE REQUIREMENTS

A. Surge Suppression: Factory installed as an integral part of all panelboards, complying with
UL 1449 SPD Type 1.

2.3 POWER PANELBOARDS

A. Power panelboards, as specified in this article, fall under requirements of "Distribution
Panelboards" in NEMA PB 1.

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Eaton Electrical Sector; Eaton Corporation.
2. General Electric Company; GE Energy Management - Electrical Distribution.
3. Siemens Energy.
4. Square D; by Schneider Electric.
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C. Panelboards: NEMA PB 1, distribution type.

D. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches high, provide two latches, keyed alike.

E. Mains: Circuit breaker.

F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers.

G. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards, as specified in this article, comply with requirements of "Lighting and Appliance
Branch-Circuit Panelboards" in NEMA PB 1.

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Eaton Electrical Sector; Eaton Corporation.
2. General Electric Company; GE Energy Management - Electrical Distribution.
3. Siemens Energy.
4. Square D; by Schneider Electric.

C. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

D. Mains: Circuit breaker or lugs only.

E. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

F. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

G. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with
tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door
shall permit access to breaker operating handles and labeling, but current carrying terminals and
bus shall remain concealed.

2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Eaton Electrical Sector; Eaton Corporation.
2. General Electric Company; GE Energy Management - Electrical Distribution.
3. Siemens Energy.
4. Square D; by Schneider Electric.
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B. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Subfeed Circuit Breakers: Vertically mounted.
4. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
c. UL listed for reverse connection without restrictive line or load ratings.
d. Lugs: Compression style, suitable for number, size, trip ratings, and conductor

materials.
e. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes

shall have interchangeable rating plugs or electronic adjustable trip units.
f. Handle Padlocking Device: Fixed attachment for locking circuit-breaker handle in

off position.
g. Handle Clamp: Loose attachment for holding circuit-breaker handle in on position.

2.6 IDENTIFICATION

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases,
and number of poles shall be located on the interior of the panelboard door.

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC
rating.

C. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with
transparent plastic protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it
from all other circuits.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

B. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have
been subjected to water saturation.

C. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.



PANELBOARDS 262416 - 8

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install panelboards and accessories according to NEMA PB 1.1.

B. Mount top of trim 90 inches above finished floor unless otherwise indicated.

C. Mount panelboard cabinet plumb and rigid without distortion of box.

D. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back
box.

E. Install filler plates in unused spaces.

F. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

G. Mount spare fuse cabinet in accessible location.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning
signs complying with requirements in Section 260553 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room
designations. Obtain approval before installing. Handwritten directories are not acceptable.
Install directory inside panelboard door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate
complying with requirements for identification specified in Section 260553 "Identification for
Electrical Systems."

E. Install warning signs complying with requirements in Section 260553 "Identification for
Electrical Systems" identifying source of remote circuit.

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.

B. Acceptance Testing Preparation:
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1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage air
circuit breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6
Circuit Breakers. Perform optional tests. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

D. Panelboards will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results, with comparisons of the two scans. Include
notation of deficiencies detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

B. Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes
to achieve load balancing, inform Architect of effect on phase color coding.

1. Measure loads during period of normal facility operations.
2. Perform circuit changes to achieve load balancing outside normal facility operation

schedule or at times directed by the Architect. Avoid disrupting services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After changing circuits to achieve load balancing, recheck loads during normal facility
operations. Record load readings before and after changing circuits to achieve load
balancing.

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not
exceed 20 percent.

3.6 PROTECTION

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain
temperature according to manufacturer's written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Communications outlets.

1.3 DEFINITIONS

A. GFCI: Ground-fault circuit interrupter.

B. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

C. UTP: Unshielded twisted pair.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Receptacles for Owner-Furnished Equipment: Match plug configurations.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

1.6 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
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1.7 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc.
2. Hubbell Incorporated; Wiring Device-Kellems.
3. Leviton Manufacturing Co., Inc.
4. Pass & Seymour/Legrand (Pass & Seymour).

B. Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

2.2 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

2.3 STRAIGHT-BLADE RECEPTACLES

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6
Configuration 5-20R, UL 498, and FS W-C-596.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc.
b. Hubbell Incorporated; Wiring Device-Kellems.
c. Leviton Manufacturing Co., Inc.
d. Pass & Seymour/Legrand (Pass & Seymour).
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2.4 GFCI RECEPTACLES

A. General Description:

1. Straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
3. Include indicator light that shows when the GFCI has malfunctioned and no longer

provides proper GFCI protection.

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc.
b. Hubbell Incorporated; Wiring Device-Kellems.
c. Leviton Manufacturing Co., Inc.
d. Pass & Seymour/Legrand (Pass & Seymour).

2.5 TOGGLE SWITCHES

A. Comply with NEMA WD 1, UL 20, and FS W-S-896.

B. Switches, 120/277 V, 20 A:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc.
b. Hubbell Incorporated; Wiring Device-Kellems.
c. Leviton Manufacturing Co., Inc.
d. Pass & Seymour/Legrand (Pass & Seymour).

2.6 WALL PLATES

A. Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: 0.035-inch- thick, satin-finished, Type 302 stainless steel.
3. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed

and labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.
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2.7 FINISHES

A. Device Color:

1. Wiring Devices Connected to Normal Power System: Gray unless otherwise indicated or
required by NFPA 70 or device listing.

2. Wiring Devices Connected to Emergency Power System: Red.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device
boxes and do not cut holes for boxes with routers that are guided by riding against outside
of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated
on devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70,
Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
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5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal
screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice

No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold

device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted
receptacles to the right.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

3.2 GFCI RECEPTACLES

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is
not required.

3.3 IDENTIFICATION

A. Comply with Section 260553 "Identification for Electrical Systems."

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or
engraved machine printing with black-filled lettering on face of plate, and durable wire markers
or tags inside outlet boxes.

3.4 FIELD QUALITY CONTROL

A. Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
5. Using the test plug, verify that the device and its outlet box are securely mounted.
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6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit
breaker, poor connections, inadequate fault current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.

B. Wiring device will be considered defective if it does not pass tests and inspections.

END OF SECTION 262726
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Nonfusible switches.
2. Molded-case circuit breakers (MCCBs).
3. Enclosures.

1.3 DEFINITIONS

A. NC: Normally closed.

B. NO: Normally open.

C. SPDT: Single pole, double throw.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data
on features, performance, electrical characteristics, ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current ratings (interrupting and withstand, as appropriate).
4. Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices, accessories, and auxiliary components.

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections,
details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.
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B. Field quality-control reports.
1. Test results that comply with requirements.
2. Results of failed tests and corrective action taken to achieve test results that comply with

requirements.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. Include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than
three of each size and type.

2. Fuse Pullers: Two for each size and type.

1.8 QUALITY ASSURANCE

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single source from
single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

C. Comply with NFPA 70.

1.9 PROJECT CONDITIONS

A. Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

1.10 COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.
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PART 2 - PRODUCTS

2.1 NONFUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc.
2. Eaton Electrical Sector; Eaton Corporation.
3. General Electric Company.
4. Siemens Industry, Inc.
5. Square D.

B. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Auxiliary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to activate
before switch blades open.

3. Hookstick Handle: Allows use of a hookstick to operate the handle.
4. Lugs: Mechanical type, suitable for number, size, and conductor material.
5. Accessory Control Power Voltage: Remote mounted and powered; 120-V ac.

2.2 MOLDED-CASE CIRCUIT BREAKERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Eaton Electrical Sector; Eaton Corporation.
2. General Electric Company.
3. Siemens Industry, Inc.
4. Square D.

B. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

C. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for
circuit-breaker frame sizes 250 A and larger.

D. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations
with Class A ground-fault protection (6-mA trip).

E. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault
protection (30-mA trip).
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F. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
3. Application Listing: Appropriate for application; Type SWD for switching fluorescent

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

2.3 ENCLOSURES

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50,
to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 4X.
3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4X.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless
otherwise indicated.

B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

C. Install fuses in fusible devices.

D. Comply with NECA 1.

3.3 IDENTIFICATION

A. Comply with requirements in Section 260553 "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.
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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.

B. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each enclosed switch and
circuit breaker. Remove front panels so joints and connections are accessible to
portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each enclosed switch and circuit breaker 11 months after date of Substantial
Completion.

c. Instruments and Equipment: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches
and circuit breakers and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

END OF SECTION 262816
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Preparing subgrades for pavements and turf and grasses
2. Excavating and backfilling for structures.
3. Subbase course and base course for asphalt paving.
4. Excavating and backfilling trenches for utilities and pits for buried utility structures.

B. Related Sections:

1. Division 01 Section "Temporary Facilities and Controls" for temporary controls, utilities,
and support facilities.

1.3 DEFINITIONS

A. Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

F. Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Engineer.
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2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Engineer. Unauthorized excavation, as well as
remedial work directed by Engineer, shall be without additional compensation.

G. Fill: Soil materials used to raise existing grades.

H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical
and electrical appurtenances, or other man-made stationary features constructed above or below
the ground surface.

I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

K. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of the following manufactured products required:

1. Geotextiles.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Material Test Reports: For each borrow soil material proposed for fill and backfill as follows:

1. Classification according to ASTM D 2487.

C. Blasting plan approved by authorities having jurisdiction.

D. Seismic survey report from seismic survey agency.

E. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction
and site improvements, including finish surfaces that might be misconstrued as damage caused
by earth moving operations. Submit before earth moving begins.

1.6 QUALITY ASSURANCE

A. Blasting: Comply with applicable requirements in NFPA 495, "Explosive Materials Code," and
prepare a blasting plan reporting the following:
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1. Types of explosive and sizes of charge to be used in each area of rock removal, types of
blasting mats, sequence of blasting operations, and procedures that will prevent damage
to site improvements and structures on Project site and adjacent properties.

2. Seismographic monitoring during blasting operations.

B. Seismic Survey Agency: An independent testing agency, acceptable to authorities having
jurisdiction, experienced in seismic surveys and blasting procedures to perform the following
services:

1. Report types of explosive and sizes of charge to be used in each area of rock removal,
types of blasting mats, sequence of blasting operations, and procedures that will prevent
damage to site improvements and structures on Project site and adjacent properties.

2. Seismographic monitoring during blasting operations.

C. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and
ASTM D 3740 for testing indicated.

1.7 PROJECT CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during earth moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or
authorities having jurisdiction.

B. Improvements on Adjoining Property: Authority for performing earth moving indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Engineer.

C. Utility Locator Service: Notify "Miss Utility" for area where Project is located before
beginning earth moving operations.

D. Where required, do not commence earth moving operations until plant-protection measures
specified in the Virginia Erosion and Sediment Control Handbook are in place.

E. The following practices are prohibited within protection zones:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise

indicated.
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PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

B. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
sieve and not more than 12 percent passing a No. 200 sieve.

C. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch
sieve and not more than 8 percent passing a No. 200 sieve.

D. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
sieve and not more than 12 percent passing a No. 200 sieve.

E. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
sieve and not more than 8 percent passing a No. 200 sieve.

F. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch
sieve and 0 to 5 percent passing a No. 8 sieve.

G. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch sieve and 0 to 5 percent passing a No. 4 sieve.

H. Sand: ASTM C 33; fine aggregate.

I. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

2.2 GEOTEXTILES

A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater
than 50 percent; complying with AASHTO M 288 and the following, measured per test
methods referenced:

1. Survivability: Class 2; AASHTO M 288.
2. Grab Tensile Strength: 157 lbf; ASTM D 4632.
3. Sewn Seam Strength: 142 lbf; ASTM D 4632.
4. Tear Strength: 56 lbf; ASTM D 4533.
5. Puncture Strength: 56 lbf; ASTM D 4833.
6. Apparent Opening Size No. 70 sieve, maximum; ASTM D 4751.
7. Permittivity: 0.1 per second, minimum; ASTM D 4491.
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8. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications,
made from polyolefins or polyesters; with elongation less than 50 percent; complying with
AASHTO M 288 and the following, measured per test methods referenced:

1. Survivability: Class 2; AASHTO M 288.
2. Grab Tensile Strength: 247 lbf; ASTM D 4632.
3. Sewn Seam Strength: 222 lbf; ASTM D 4632.
4. Tear Strength: 90 lbf; ASTM D 4533.
5. Puncture Strength: 90 lbf; ASTM D 4833.
6. Apparent Opening Size: No. 60 sieve, maximum; ASTM D 4751.
7. Permittivity: 0.02 per second, minimum; ASTM D 4491.
8. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

2.3 ACCESSORIES

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously
inscribed with a description of the utility; colored as follows:

1. Red: Electric.
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Blue: Water systems.
5. Green: Sewer systems.

B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide
and 4 mils thick, continuously inscribed with a description of the utility, with metallic core
encased in a protective jacket for corrosion protection, detectable by metal detector when tape is
buried up to 30 inches deep; colored as follows:

1. Red: Electric.
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Blue: Water systems.
5. Green: Sewer systems.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth moving
operations.

B. Protect and maintain erosion and sedimentation controls during earth moving operations.
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C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove
temporary protection before placing subsequent materials.

3.2 DEWATERING

A. Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

B. Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

3.3 EXPLOSIVES

A. Explosives: Obtain written permission from authorities having jurisdiction before bringing
explosives to Project site or using explosives on Project site.

1. Perform blasting without damaging adjacent structures, property, or site improvements.
2. Perform blasting without weakening the bearing capacity of rock subgrade and with the

least-practicable disturbance to rock to remain.

3.4 EXCAVATION, GENERAL

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent
construction without exceeding the following dimensions:

a. 24 inches outside of concrete forms other than at footings.
b. 12 inches outside of concrete forms at footings.
c. 6 inches outside of minimum required dimensions of concrete cast against grade.
d. Outside dimensions of concrete walls indicated to be cast against rock without

forms or exterior waterproofing treatments.
e. 6 inches beneath bottom of concrete slabs-on-grade.
f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or

42 inches wide.
g. 6 inches below finished grade.
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3.5 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If
applicable, extend excavations a sufficient distance from structures for placing and removing
concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement. Trim
bottoms to required lines and grades to leave solid base to receive other work.

2. Pile Foundations: Stop excavations 6 to 12 inches above bottom of pile.

B. Excavations at Edges of Tree- and Plant-Protection Zones:

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades. Use
narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop
exposed roots. Do not use mechanical equipment that rips, tears, or pulls roots.

2. Cut and protect roots according to requirements in the Virginia Erosion and Sediment
Control Handbook.

3.6 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

3.7 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below
frost line.

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of
pipe or conduit unless otherwise indicated.

1. Clearance: 12 inches each side of pipe or conduit

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp
objects along trench subgrade.

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material to allow for bedding course.

D. Trench Bottoms: Excavate trenches 6 inches deeper than bottom of pipe and conduit elevations
to allow for bedding course. Hand-excavate deeper for bells of pipe.
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1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material to allow for bedding course.

E. Trenches in Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-
tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed
roots. Do not use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with
installation of utilities.

3. Cut and protect roots according to requirements in the Virginia Erosion and Sediment
Control Handbook and/or and the North Carolina Erosion and Sediment Control Planning
and Design Manual.

3.8 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by
Engineer.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Engineer.

3.9 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

3.10 SUBGRADE INSPECTION

A. Notify Geotechnical Engineer when before any fill is placed on areas that have been cleared and
grubbed and for any excavations have reached required subgrade.

B. If Geotechnical Engineer determines that unsatisfactory soil is present, excavate unsatisfactory
soil and replace with compacted backfill or fill material as directed.

C. Proof-roll subgrade with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck
weighing not less than 15 tons to identify soft pockets and areas of excess yielding. Do not
proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph.

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as
determined by Engineer, and replace with compacted backfill or fill as directed.
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D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Engineer, without additional compensation.

3.11 SUBSURFACE DRAINAGE

A. Subdrainage Pipe: Schedule 40 Polyvinyl Chloride with ½-inch diameter perforations, 5-inches
on center, in two rows parallel to the axis of the pipe, 120 degrees apart.

B. Subsurface Drains: Place subsurface drainage geotextile around perimeter of subdrainage
trench. Place a 4-inch course of No. 57 stone on subsurface drainage geotextile to support
subdrainage pipe. Encase subdrainage pipe in No. 57 stone as shown on the drawings, and wrap
in subsurface drainage geotextile, overlapping sides and ends at least 12 inches.

3.12 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring and bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.13 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits.

C. Backfill voids with satisfactory soil while removing shoring and bracing.

D. Place and compact initial backfill of subbase material free of particles larger than 1 inch in any
dimension, to a height of 12 inches over the pipe or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both
sides and along the full length of piping or conduit to avoid damage or displacement of
piping or conduit. Coordinate backfilling with utilities testing.

E. Place and compact final backfill of satisfactory soil to final subgrade elevation.

F. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches
below subgrade under pavements and slabs.
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3.14 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for
material compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

1. Compact soil materials to not less than the following percentages of maximum dry unit
weight according to ASTM D 698.

2. 95 percent by ASTM D 698 beneath and within 25 feet of buildings and structures,
pavements, walks, earthen dam embankments, and road shoulders, including those shown
for future construction.

3. For utility trenches, compact each layer of initial and final backfill soil material at 95
percent by ASTM D 698.

3.15 GRADING

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface

tolerances.

B. Site Rough Grading: Slope grades to prevent ponding. Finish subgrades to required elevations
within the following tolerances:

1. Turf or Unpaved Areas: Plus or minus 0.5 foot.

3.16 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

1. Place base course material over subbase course under hot-mix asphalt pavement.
2. Shape subbase course and base course to required crown elevations and cross-slope

grades.
3. Place subbase course and base course 6 inches or less in compacted thickness in a single

layer.
4. Place subbase course and base course that exceeds 6 inches in compacted thickness in

layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3
inches thick.

5. Compact subbase course and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D 698.
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C. Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent
lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials
and compact simultaneously with each subbase and base layer to not less than 95 percent of
maximum dry unit weight according to ASTM D 698.

3.17 PROTECTION

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and
recompact.

C. Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove trash and debris, and legally dispose of them off Owner's property. Surplus satisfactory
soil and waste materials, including unsatisfactory soil, may be disposed of on Owner’s property
after coordination with the Owner.

B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or
spread soil as directed by Engineer.

1. Remove waste materials, trash, and debris, and legally dispose of them off Owner's
property.

3.19 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.
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3.20 FIELD QUALITY CONTROL

A. Special Inspections: Contractor will engage a qualified special inspector to perform the
following special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with
requirements.

2. Determine that fill material and maximum lift thickness comply with requirements.
3. Determine, at the required frequency, that in-place density of compacted fill complies

with requirements.

B. Testing Agency: Contractor will engage a qualified geotechnical engineering testing agency to
perform tests and inspections. The qualified geotechnical engineering testing agency must be
approved by the Owner. The qualified geotechnical engineering testing agency must be present
when structural fill is being placed. The Owner may require the Contractor to employ additional
testing personnel if it becomes apparent that the on-site field personnel cannot keep pace with
the earthwork operations.

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed
to verify design bearing capacities. Subsequent verification and approval of other footing
subgrades may be based on a visual comparison of subgrade with tested subgrade when
approved by Engineer.

E. Testing agency will test compaction of soils in place according to ASTM D 1556,
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable. Tests will be performed at
the following locations and frequencies:

1. Paved Areas and Structures: At subgrade and at each compacted fill and backfill layer, at
least one test for every 10,000 SF or less of paved area, but in no case fewer than three
tests.

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for
every 150 feet or less of trench length, but no fewer than two tests.

3. Pond Embankment Backfill: At each compacted initial and final backfill layer, at least
one test for every 500 cubic yards of dam embankment fill and backfill, and every 100
cubic yards of dam embankment fill and backfill adjacent to structures and in pipe
trenches.

4. Other Unpaved Areas: At each compacted initial and final backfill layer, at least one test
for every 50,000 SF.

5. Road: At each compacted initial and final backfill layer, at least one test for every 1,000
feet of road.

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

END OF SECTION
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SECTION 315000 - EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes temporary excavation support and protection systems.

B. Related Requirements:

1. Photographic documentation for recording preexisting conditions and excavation support
and protection system progress is required.

2. Section 312000 "Earth Moving" for excavating and backfilling and for controlling
surface-water runoff and ponding.

1.3 INFORMATIONAL SUBMITTALS

A. Existing Conditions: Using photographs or video recordings, show existing conditions of
adjacent construction and site improvements that might be misconstrued as damage caused by
inadequate performance of excavation support and protection systems. Submit before Work
begins.

B. Record Drawings: Identify locations and depths of capped utilities, abandoned-in-place support
and protection systems, and other subsurface structural, electrical, or mechanical conditions.

1.4 FIELD CONDITIONS

A. Interruption of Existing Utilities: Do not interrupt any utility serving facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary utility according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of utility.
2. Do not proceed with interruption of utility without Owner's written permission.

B. Project-Site Information: A geotechnical report has been prepared for this Project and is
available for information only. The opinions expressed in this report are those of a geotechnical
engineer and represent interpretations of subsoil conditions, tests, and results of analyses
conducted by a geotechnical engineer. Owner is not responsible for interpretations or
conclusions drawn from the data.
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1. Make additional test borings and conduct other exploratory operations necessary for
excavation support and protection according to the performance requirements.

2. The geotechnical report is referenced elsewhere in Project Manual.

C. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent
existing buildings, structures, and site improvements; establish exact elevations at fixed points
to act as benchmarks. Clearly identify benchmarks and record existing elevations.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Provide, monitor, and maintain excavation support and protection system capable of supporting
excavation sidewalls and of resisting earth and hydrostatic pressures and superimposed and
construction loads.

1. Contractor Design: Design excavation support and protection system, including
comprehensive engineering analysis by a qualified professional engineer.

2. Prevent surface water from entering excavations by grading, dikes, or other means.
3. Install excavation support and protection systems without damaging existing buildings,

structures, and site improvements adjacent to excavation.
4. Continuously monitor vibrations, settlements, and movements to ensure stability of

excavations and constructed slopes and to ensure that damage to permanent structures is
prevented.

2.2 MATERIALS

A. General: Provide materials that are either new or in serviceable condition.

B. Structural Steel: ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.

C. Steel Sheet Piling: ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M;
with continuous interlocks.

1. Corners: Site-fabricated mechanical interlock.

D. Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and strength
required for application.

E. Cast-in-Place Concrete: ACI 301, of compressive strength required for application.

F. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

G. Tiebacks: Steel bars, ASTM A 722/A 722M.

H. Tiebacks: Steel strand, ASTM A 416/A 416M.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards that could develop
during excavation support and protection system operations.

1. Shore, support, and protect utilities encountered.

B. Install excavation support and protection systems to ensure minimum interference with roads,
streets, walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction. Provide alternate
routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

C. Locate excavation support and protection systems clear of permanent construction so that
construction and finishing of other work is not impeded.

3.2 SOLDIER PILES AND LAGGING

A. Install steel soldier piles before starting excavation. Extend soldier piles below excavation grade
level to depths adequate to prevent lateral movement. Space soldier piles at regular intervals not
to exceed allowable flexural strength of wood lagging. Accurately align exposed faces of
flanges to vary not more than 2 inches (50 mm) from a horizontal line and not more than 1:120
out of vertical alignment.

B. Install wood lagging within flanges of soldier piles as excavation proceeds. Trim excavation as
required to install lagging. Fill voids behind lagging with soil, and compact.

C. Install wales horizontally at locations indicated on Drawings and secure to soldier piles.

3.3 SHEET PILING

A. Before starting excavation, install one-piece sheet piling lengths and tightly interlock vertical
edges to form a continuous barrier.

B. Accurately place the piling, using templates and guide frames unless otherwise recommended in
writing by the sheet piling manufacturer. Limit vertical offset of adjacent sheet piling to 60
inches (1500 mm). Accurately align exposed faces of sheet piling to vary not more than 2
inches (50 mm) from a horizontal line and not more than 1:120 out of vertical alignment.

C. Cut tops of sheet piling to uniform elevation at top of excavation.
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3.4 TIEBACKS

A. Drill, install, grout, and tension tiebacks.

B. Test load-carrying capacity of each tieback and replace and retest deficient tiebacks.

1. Have test loading observed by a qualified professional engineer responsible for design of
excavation support and protection system.

C. Maintain tiebacks in place until permanent construction is able to withstand lateral earth and
hydrostatic pressures.

3.5 BRACING

A. Bracing: Locate bracing to clear columns, floor framing construction, and other permanent
work. If necessary to move brace, install new bracing before removing original brace.

1. Do not place bracing where it will be cast into or included in permanent concrete work
unless otherwise approved by Engineer.

2. Install internal bracing if required to prevent spreading or distortion of braced frames.
3. Maintain bracing until structural elements are supported by other bracing or until

permanent construction is able to withstand lateral earth and hydrostatic pressures.

3.6 FIELD QUALITY CONTROL

A. Survey-Work Benchmarks: Resurvey benchmarks regularly during installation of excavation
support and protection systems, excavation progress, and for as long as excavation remains
open. Maintain an accurate log of surveyed elevations and positions for comparison with
original elevations and positions. Promptly notify Architect if changes in elevations or positions
occur or if cracks, sags, or other damage is evident in adjacent construction.

B. Promptly correct detected bulges, breakage, or other evidence of movement to ensure that
excavation support and protection system remains stable.

C. Promptly repair damages to adjacent facilities caused by installation or faulty performance of
excavation support and protection systems.

3.7 REMOVAL AND REPAIRS

A. Remove excavation support and protection systems when construction has progressed
sufficiently to support excavation and earth and hydrostatic pressures. Remove in stages to
avoid disturbing underlying soils and rock or damaging structures, pavements, facilities, and
utilities.

1. Remove excavation support and protection systems to a minimum depth of 48 inches
(1200 mm) below overlying construction and abandon remainder.

2. Fill voids immediately with approved backfill compacted to density specified in
Section 312000 "Earth Moving."
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3. Repair or replace, as approved by Engineer, adjacent work damaged or displaced by
removing excavation support and protection systems.

B. Leave excavation support and protection systems permanently in place.

END OF SECTION 315000
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SECTION 329201 – EROSION AND SEDIMENT CONTROL

PART 1 - GENERAL

1.1 The Owner shall provide the recognized land disturber. Contractor may use any erosion and
sediment control measures that the Owner has in place for site work; only shared maintenance
will be required when Owner’s contractor is not active at the site.

1.2 This Section shall consist of temporary control measures as directed by the Engineer's or the
Owner's construction representative during the life of the Contract to control erosion and water
pollution through the use of berms, dikes, dams, sediment basins, fiber mats, netting, mulches,
grasses, slope drains, temporary silt fences, and other control devices.

1.3 This work shall be performed in accordance with the erosion and sediment control plan
narrative and the details provided therein, and as described, detailed and required by the
Virginia Department of Conservation and Recreation's Division of Soil and Water
Conservation's most recent edition of the Virginia Erosion and Sediment Control Handbook.

1.4 The temporary pollution control provisions contained herein shall be coordinated with the
permanent erosion control features, to assure economical, effective, and continuous erosion
control throughout the construction and post-construction period.

1.5 It shall be the Contractor's responsibility to meet the requirements of installing and maintaining
adequate erosion and sediment control measures to protect all disturbed and adjacent areas from
erosion during the term of the construction contract. The Contractor shall install and maintain
those measures required by the Engineer, Inspector, or Local Building Official.

PART 2 - PRODUCTS

2.1 The Contractor shall install and maintain the following erosion and sediment control measures
as applicable (all measures are to be implemented as described in the Virginia Erosion and
Sediment Control Handbook):

A. TEMPORARY SILT FENCE (VESCH PRACTICE 3.05) - Temporary silt fence shall be used
downgradient of all fill slopes, as needed adjacent to streams, and as needed to control runoff in
ditches. Silt fence is temporary and shall be removed as directed by the Engineer upon
establishment of suitable stabilization.

B. STORM DRAIN INLET PROTECTION (VESCH PRACTICE 3.07) - Existing storm drain
inlets subject to sedimentation from the proposed work shall be protected by using silt fence
and/or rip-rap inlet protection.

C. CULVERT INLET PROTECTION (VESCH PRACTICE 3.08) - Existing culvert inlets subject
to sedimentation from the proposed work shall be protected by using silt fence and/ or rip-rap
inlet protection.
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D. RIP-RAP (VESCH PRACTICE 3.19) - Rip-Rap shall be used to stabilize steep (>20%) banks
and channels at all proposed locations where the bank/channel is disturbed. Additionally, Rip-
Rap maybe utilized to stabilize spot locations subject to stormwater erosion.

E. ROCK CHECK DAM (VESCH PRACTICE 3.20) - Rock check dams shall be utilized in
roadside ditches adjacent to the proposed water line construction.

F. TEMPORARY SEEDING (VESCH PRACTICE 3.31) - All areas of disturbed vegetation shall
be restored. Those disturbed areas which will not be brought to final grade within 30 days
following disturbance shall be temporarily seeded.

G. PERMANENT SEEDING (VESCH PRACTICE 3.32) - All areas of disturbed vegetation shall
be restored. Permanent stabilization shall include permanent seeding as necessary to establish a
stand of vegetation that will adequately protect disturbed areas from erosion. Disturbed areas
may require seeding more than once to establish adequate ground cover.

H. MULCHING (VESCH PRACTICE 3.35) - All disturbed areas to be revegetated shall also be
mulched with straw or other suitable material to protect the ground surface until vegetation is
established.

I. SOIL STABILIZATION BLANKETS & MATTING (VESCH PRACTICE 3.36) - The
Contractor shall utilize soil stabilization blankets and matting as necessary to help reduce
erosion of slopes and/or ditches until permanent vegetation is established.

J. DUST CONTROL (VESCH PRACTICE 3.39) - The Contractor shall take measures as
necessary to minimize the amount of airborne dust caused by construction. Areas of particular
concern include work areas adjacent to roadways and existing structures. The preferred methods
of dust control include irrigation, application of crushed stone, and application of mulch
(outside of traffic areas).

K. CLEANING OF ROADWAYS - The Contractor shall take measures as necessary to minimize
the amount of dust, sediment, and/or mud on paved roads, parking lots, and driveways. Where
practical, excavated material shall not be placed on these paved surfaces. When necessary to
place excavated material on paved surfaces, a layer of crushed rock dust shall first be applied.
Following pipe installation, the excavated material shall be removed and the pavement swept
and/or washed. On gravel roads, parking lots, and driveways, a new surface of crushed stone
shall be applied following construction to cover any residual excavated material.

PART 3 - EXECUTION

3.1 PROJECT REVIEW - During the pre-construction conference, the Contractor shall meet with
the Engineer and go over in detail the expected problem areas in regard to the erosion control
work. Different solutions should be discussed so that the best method might be determined. It is
the responsibility of the Contractor to implement erosion control measures acceptable to the
Engineer.

No work shall be started until the erosion control measures have been implemented and accept-
ed by the Engineer.



EROSION AND SEDIMENT CONTROL 329201 - 3

All disturbed areas that have no construction activity in close proximity shall be temporary
seeded within 30 days of completion of the disturbing activities.

All siltation and erosion control devices installed during the course of construction shall be
maintained in proper working order at all times, and shall not be removed until final stabiliza-
tion of all disturbed areas or at the direction of the Engineer.

3.2 CONSTRUCTION REQUIREMENTS - The Engineer has the authority to limit the surface area
of erodible earth material exposed by construction and to direct the Contractor to provide
immediate permanent or temporary control measures to prevent erosion.

The Contractor shall be required to incorporate all permanent erosion control features into the
project at the earliest practical time as outlined in his accepted schedule. Temporary pollution
control measures shall be used to correct conditions that develop during construction that were
not foreseen during the design state; that were needed prior to installation of permanent pollu-
tion control features; or that are needed temporarily to control erosion that develops during
normal construction practices, but are not associated with permanent control features on the
project. All erosion control measures shall be constructed in accordance with the Virginia Ero-
sion and Sediment Control Handbook.

The Engineer reserves the right to limit the area of construction in progress commensurate with
the Contractor's capability and progress in keeping the finish grading, mulching, seeding and
other such permanent erosion control measures current in accordance with the accepted sched-
ule.

3.3 MAINTENANCE - The temporary erosion control features installed by the Contractor shall be
acceptably maintained by the Contractor until no longer needed or permanent erosion control
methods are installed. Any materials removed shall become the property of the Contractor.

In the event that temporary erosion and pollution control measures are required due to the Con-
tractor's negligence, carelessness, or failure to install permanent controls as a part of work as
scheduled, and are ordered by the Engineer, such work shall be performed by the Contractor at
his own expense.

3.4 EROSION CONTROL OUTSIDE PROJECT AREA - Temporary pollution control shall
include construction work outside the project area where such work is necessary as a result of
construction such as borrow pit operations, haul roads, and equipment storage sites. Examine
areas to be planted for compliance with requirements and other conditions affecting
performance.

END OF SECTION
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SECTION 329219 – SEEDING

PART 1 - GENERAL

1.1 DESCRIPTION

A. Provide seeding as shown and specified. The work includes:

1. Soil preparation.
2. Seeding.
3. Mulching.
4. Reconditioning existing vegetated areas.

B. Related work:

1. Division 31: Earthwork.

1.2 QUALITY ASSURANCE

A. Comply with all Virginia State Certification seed standards.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Deliver seed and fertilizer materials in original unopened containers showing weight, analysis,
and name of manufacturer. Store in a manner to prevent wetting and deterioration.

1.4 PROJECT CONDITIONS

A. Work notification: Notify Owner’s Representative at least five (5) working days prior to start of
seeding operations.

B. Protect existing utilities, paving, and other facilities from damage caused by seeding operations.

C. Perform seeding work only after planting and other work affecting ground surface has been
completed.

D. Provide watering equipment as required. Owner to provide water on site.

1.5 WARRANTY

A. The Contractor warranties all seeded areas to be installed according to specifications, until
accepted by Owner’s Representative.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Topsoil shall be the top 6 inches of original soil from the site, unless otherwise noted on the
drawings. Topsoil obtained off-site shall be fertile, friable loam, containing not less than 2 percent
by weight of finely divided, decomposed vegetable matter. Topsoil shall be free of subsoil, clay
lumps, brush, weeds, roots larger than 2-inch diameter, stones larger than 2-inch diameter, and
other material toxic or harmful to growth.

B. Fertilizer shall meet requirements of federal specification O-F-241. Provide fertilizer that is
complete, inorganic, uniform in composition, and suitable for application with approved
equipment. Proportions of fertilizer nutrients shall be multiples of the following:

5 pounds of actual nitrogen
10 pounds of actual phosphate
5 pounds of actual potash

C. Grass seed, tested within 6 months of sowing, shall have the following characteristics:

Permanent seeding:

Road shoulders and roadside swales:

percentages (min.) seeding rate
optimum seeding
date

species wgt. purity germ. pounds per acre

Aug 20 – Oct 25
and
Feb. 1 – Mar 31

Kentucky or
turf-type tall
fescue

100 97 85 250

Areas 3:1 or flatter:
percentages (min.) seeding rate

optimum seeding
date

species wgt. purity germ. pounds per acre

Aug 20 – Oct 25
and
Feb. 1 – Mar 31

Kentucky or
turf-type tall
fescue

85 97 85

220

Kentucky
bluegrass

5 97 85

seasonal
nurse crop

10 97 90



SEEDING 329219 - 3

Areas steeper than 3:1:
percentages (min.) seeding rate

optimum seeding
date

species wgt. purity germ. pounds per acre

Aug 20 – Oct 25
and
Feb 1 – Apr 15

Kentucky 31
fescue

72 97 85

Red top grass 2 94 80 150

Crownvetch 13 98 65

seasonal
nurse crop

13 97 90

Seasonal nurse crop shall be in accordance with the following dates:

Feb 16 – April 30 annual rye
May 1 - Aug 15 foxtail millet
Aug 16 – Oct 31 annual rye
Nov 1 – Feb 15 winter rye

Temporary seeding:

percentages (min.) seeding rate
seeding date species wgt. purity germ. pounds per acre

Feb 15 - Apr 30 oats 100 98 85 90

May 1 - Aug 31 millet 100 98 80 40

Sept 1 - Nov 15 rye 100 96 85 140

D. Lime shall be ground agricultural grade limestone containing not less than 85 percent calcium and
magnesium carbonates. Fineness shall be such that 100 percent will pass a no. 20 sieve, and not
less than 50 percent will pass a no. 100 sieve. Burnt lime or hydrated lime may be substituted in
equivalent carbonates, if requested.

E. Mulch: Type I mulch composed of threshed straw of cereal grain or wood fiber shall be free of
objectionable weed seeds or other harmful material. Type II mulch shall be "Curlex" blankets
manufactured by the American Excelsior Company, “Ero-mat" manufactured by Verdyol Plant
Research LTD., “2010-1” standard straw mat manufactured by Erosion Control Systems, Inc. or
“S75” manufactured by North American Green. The fabric shall be manufactured of material that
degrades in 6 to 8 months under outdoor exposure.

F. Asphalt adhesive for use with Type I mulch shall be emulsified asphalt meeting requirements of
ASTM D 977, Grade SS-1.

G. Synthetic mulch binder for use with Type I mulch: Aerospray, Petroset, or Terra Tack.
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H. Staples for use with mulch netting shall be plain iron wire, No. 8 gage or heavier, and be 6 inches
or more in length.

I. Water: Free of substances harmful to seed growth. Hoses or other methods of transportation
shall be furnished by Contractor. Water provided by Owner on site.

PART 3 - EXECUTION

3.1 INSPECTION

A. Examine finish surfaces, grades, topsoil quality, and depth. Do not start seeding work until
unsatisfactory conditions are corrected.

3.2 PREPARATION

A. Limit preparation to areas that will be immediately seeded.

B. Loosen topsoil of lawn areas to minimum depth of 3 inches, if compacted. Remove stones over
1 inch in any dimension, sticks, roots, rubbish, and extraneous matter.

C. Apply limestone at a rate to adjust pH of topsoil to not less than 5.5 and not more than 6.8.
Distributed evenly by machine and incorporate thoroughly into topsoil.

D. Apply fertilizer to areas to be seeded at a rate equal to 1.0 lb. of actual nitrogen per 1,000 sq. ft.
(220 lbs./acre).

E. Grade lawn areas to a smooth, free-draining, even surface with a loose, moderately coarse
texture.

F. Restore prepared areas to specified condition if eroded, settled, or otherwise disturbed after fine
grading and prior to seeding.

3.3 INSTALLATION

A. Seeding:

1. Seed immediately after preparation of bed.
2. Seed indicated areas within contract limits.
3. Apply seed with a rotary or drop type distributor. Install seed evenly by sowing equal

quantities in two (2) directions, at right angles to each other. Hydroseeding is acceptable
provided the same rates of seed, fertilizer, lime, and mulch are provided.

4. Sow grass seed at a rate recommended by type of seed used.
5. Incorporate seed into top 1/8 inch of soil and roll.

B. Mulching:

1. Place straw or fiber mulch on seeded areas within 24 hours after seeding.
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a. Place straw mulch uniformly in continuous blanket at the rate of 2-1/2 tons per
acre, or 2 bales per 1,000 sq. ft. of area. A mechanical blower may be used for
straw mulch application when acceptable to the Owner’s Representative.

b. A cellulose fiber or approved equal may be used in aqueous mixture at the rate of
1,500 lbs./acre.

2. Secure straw to soil by approved methods.

C. Hydroseeding: Mix specified seed, fertilizer, and fiber mulch in water, using equipment
specifically designed for hydroseed application. Continue mixing until uniformly blended into
homogeneous slurry suitable for hydraulic application.

1. Mix slurry with fiber-mulch manufacturer’s recommended tackifier.
2. Apply slurry uniformly to all areas to be seeded in a one-step process. Apply slurry at a

rate so that mulch component is deposited at not less than 1500-lb/acre dry weight, and
seed component is deposited at not less than the specified seed-sowing rate.

3.4 MAINTENANCE

A. Maintenance of installed and accepted seeded areas will be performed by the Owner.

3.5 ACCEPTANCE

A. Seeded areas will be inspected at completion of installation and accepted subject to compliance
with specified materials and installation requirements.

B. Sections of the work may be accepted when complete upon agreement of the Owner’s
Representative and the Contractor.

C. Upon acceptance, the Owner will assume maintenance of seeded areas.

3.6 CLEANING

A. Perform cleaning during installation of the work and upon completion of the work. Remove
from site all excess materials, debris, and equipment. Repair damage resulting from seeding
operations.

END OF SECTION 329219
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SECTION 330910 - COMPOSITE ELEVATED WATER STORAGE TANK

PART 1 GENERAL

1.1. SUMMARY

A. Work Included

1. This Section includes the design, construction, testing and commissioning of a Composite
Elevated Tank and related work including foundation, painting, electrical and appurtenances.

B. Related Documents

1. Drawings and the general provisions of this document, including General Conditions,
Supplemental Conditions, Special Provisions and other Sections apply to work in this
Section.

C. Related Sections

1. Refer to Divisions 03, 09, 26, 31, 33 and 46 for related information.

1.2. REFERENCES

A. The following Specifications, Codes and Standards may be referenced in this Section. All
references are to the latest published edition.

1. American Concrete Institute (ACI)
117-10 Standard Tolerances for Concrete Construction and Materials
228.1R-03 In-Place Methods to Estimate Concrete Strength
301-05 Specification for Structural Concrete
304-00 Guide for Measuring, Mixing, Transporting and Placing Concrete
305-10 Hot Weather Concreting
306-10 Cold Weather Concreting
318-08 Building Code Requirements for Structural Concrete
347-04 Guide to Formwork for Concrete
371R-08 Guide for the Analysis, Design and Construction of Elevated Concrete and
Composite Steel-Concrete Water Storage Tanks

2. American Institute of Steel Construction (AISC)
S335 Specification for Structural Steel Buildings

3. American National Standards Institute (ANSI)
B16.5 Pipe Flanges and Flanged Fittings

4. American Society of Civil Engineers (ASCE)
ASCE 7 Minimum Design Loads for Buildings and Other Structures
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5. American Society for Testing Materials (ASTM)
A 123 Zinc Coatings on Iron and Steel Products
A 240 Stainless Steel Plate, Sheet and Strip for Pressure Vessels
A 285 Pressure Vessel Plates, Carbon Steel
A 774 Welded Stainless Steel Fittings
A 778 Welded Stainless Steel Tubular Products

6. American Water Works Association (AWWA)
C652-02 Disinfection of Water-Storage Facilities
D100-11 Welded Steel Tanks for Water Storage
D102-11 Coating Steel Water Storage Tanks
D107-10 Composite Elevated Tanks for Water Storage

7. Federal Aviation Administration (FAA)
70/7460-1H Obstruction Marking and Lighting

8. National Association of Corrosion Engineers (NACE)
RP0178Recommended Practice - Fabrication Details, Surface Finish Requirements and
Proper Design Considerations for Tanks and Vessels to be Lined for Immersion Service

9. National Fire Protection Association (NFPA)
NEC National Electric Code
780 Standard for the Installation of Lightning Protection Systems

10. National Sanitation Foundation (NSF)
61 Standard for Drinking Water System Components

11. Occupational Safety and Health Administration (OSHA)
29 CFR Part 1926 Safety and Health Regulations for Construction

12. Steel Structures Painting Council (SSPC)
VIS-89 Visual Standard for Abrasive Blast Cleaned Steel

1.3. SYSTEM DESCRIPTION

A. Elevated Tank: The Composite Elevated Tank shall consist of the following: foundation,
reinforced concrete support structure and a welded steel water tank. The support tower shall
extend vertically from the foundation as a circular concrete support structure/wall; contractor
shall provide within the Base Bid three architectural choices for the Owner to consider. A
structural concrete dome shall be provided as structural support for the contained water within
the perimeter of the wall. A reinforced concrete ring beam shall be provided to connect the
welded steel water tank, concrete dome and concrete support wall. The Composite Elevated
Tank shall be in accordance with the shape, dimensions and details required by these
Specifications and Drawings. Dimensions may be slightly adjusted to suit the Composite
Elevated Tank Manufacturer’s standard welded steel water tank shape.
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Operating Parameters
Slab On Grade Elevation 1,566.50 feet
Lower Water Limits (LWL) 1,629.54 feet
Overflow Weir (OW) 1,667.04 feet
Minimum Capacity (LWL-OW) 500,000 gallons

B. General Design

1. Design Standards
The structural design of the Composite Elevated Water Storage Tank shall conform to
AWWA D107 and the following design standards. In case of conflict between the Standard
and the criteria listed below, the more stringent requirement shall apply.

Reinforced Concrete Foundation - ACI 318
Concrete Support Structure – AWWA D107 and ACI 318
Welded Steel Water Tank - AWWA D107

C. Environmental Loads – AWWA D107 and ASCE 7

1. Wind Load – Wind pressure shall be determined in accordance with AWWA D107, Section
4.2.6. Basic wind speed used in the Wind Pressure formula shall be determined using the
mapped site location and Figure 2 of AWWA D107. For tanks located in coastal regions, the
Owner’s Engineer shall consider the use of an increased basic wind speed as appropriate.

Basic Wind Speed (BWS) = 115 MPH

2. Seismic Load – Seismic loads shall be determined in accordance with AWWA D107, Section
4.2.8. Seismic design criteria shall be determined in accordance with AWWA D107, Section
4.2.7.

a. Region Dependent Transition Period (TL) =__12__ (Fig. 1)

b. Site Class B (Table 3)

c. MCE Spectral Response Acceleration at 0.2sec (SS) and 1sec (S1) (Fig’s. 3-16)
SS = 0.19
S1 = 0.06
Longitude = -78.8825° (at tank center)
Latitude = 38.4708° (at tank center)

d. Importance Factor (I) = 1.5 (Sec. 4.2.7.7)

3. Snow Load – Snow load shall be determined in accordance with AWWA D107, Section
4.2.5 (20 psf minimum loading).
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D. Foundation Design – AWWA D107

The foundation shall be designed by the Composite Elevated Water Storage Tank Contractor to
safely support the structure based on the foundation recommendations within the geotechnical
consultant’s soil report (See also 1.7.2). Foundations shall be sized in accordance with load
combinations defined by AWWA D-107, Sec. 4.3.

1.4. SUBMITTALS

A. Proposal (Submit qualification list with bid and submit tank drawing and foundation drawing
within seven days if requested by Owner after review of the Bids):

1. Contractor’s Qualification (Section 00400.3) - A completed contracts summary shall
demonstrate a minimum of ten years experience in the design and construction of Composite
Elevated Tanks. Contractor shall list a minimum of five completed Composite Elevated
Tanks of similar capacity completed within the last ten years. Provide the location, capacity,
Owner’s name and contact information, Engineer’s name and contact information and year
completed. Failure to provide this information shall be cause for rejection of the bid (See
also 1.5.1).

2. Tank Drawing - A preliminary section view drawing of each sized Composite Elevated Tank
proposed for this project. The drawing shall include sufficient detail to illustrate tank
geometry, materials of construction, primary dimensions, the high water level elevation,
concrete support structure wall thickness and other information required to show compliance
with this Specification. If the proposed design does not comply with this Specification, the
bid may be rejected by the Owner.

3. Foundation Drawing – A drawing of the preliminary design of the foundation for each sized
Composite Elevated Tank proposed for this project. The drawing shall include sufficient
detail to illustrate foundation geometry, materials of construction, preliminary dimensions
and approximate quantities of concrete and reinforcing steel. Failure to provide this
information shall be cause for rejection of the bid.

B. Construction Drawings

1. Provide elevation, plan and sectional view drawings of the foundation, concrete support
structure, welded steel water tank and all appurtenant equipment and accessories. Show the
location, dimensions, material specifications and finish requirements. The submission shall
be sealed by a professional engineer registered in the State of Virginia.

2. Reinforced concrete details shall include construction joints, openings and inserts.
Reinforcement shall be clearly indicated on the structural drawings and identified by mark
numbers that are used on the fabrication schedule. Location, spacing and splice dimensions
shall also be shown. Placement and fabrication details shall conform to ACI 318.

3. Steel tank details shall include weld joints and a layout showing all primary and secondary
shop and field welds.
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C. Construction Procedures

1. Provide design, detail drawings and procedures for the support structure forming system.
Details shall include location of form and construction joints, rustications and any form ties.
The criteria and minimum elapsed time for adjacent concrete placement shall also be clearly
stated in the construction procedures. Procedures shall yield a minimum of twenty-four (24)
hours of cure time before form removal (See also 3.2.2).

2. Provide shop and field weld procedures for all structural joints on the steel tank.

D. Design Data

1. Provide a table showing capacity of the tank in gallons at all levels in one ft. increments.
Also provide formula to calculate the gallons at any increment of depth of water.

2. Provide a summary of the design for the foundation, concrete support structure, welded steel
water tank and other components. Include the design basis, the loads and load combinations
and the results.

3. Provide a finite element analysis that accurately models the intersecting elements of the
interface region. The interface region includes those portions of the concrete support
structure and steel tank affected by the transfer of forces from the tank cone and the tank
floor to the concrete support wall. The analysis shall provide results including shear,
moment, and compression or tension caused by the intersecting elements in the interface
region.

E. Product Data

1. Provide separate concrete mix designs for each specified concrete compressive strength
indicated on the drawings.

2. Provide technical data and manufacturer’s standard color chart of all coating products to be
used.

3. Provide manufacturer’s descriptive information for appurtenant equipment and accessories
that are not detailed on the construction drawings.

F. Reports/Certification

1. Provide documentation of all tests, inspections and certifications required by this Section.

2. Provide general qualifications of all welders.

G. Operation/Maintenance
Provide operating instructions and maintenance procedures for the Composite Elevated Tank and
applicable appurtenant equipment, mechanical components and miscellaneous accessories.
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1.5. QUALITY ASSURANCE

A. Qualification of Manufacturer

1. A turnkey Composite Elevated Tank Manufacturer/Contractor shall perform the work
described in this Section. No part of the design or construction of the concrete support
structure or welded steel water tank shall be subcontracted. The Contractor shall have
designed, constructed and placed in service a minimum of five (5) Composite Elevated Tanks
of similar capacity in the past ten (10) years.

2. The Contractor shall employ a full-time Professional Engineer with a minimum five (5) years
cumulative experience in the design and construction of Composite Elevated Tanks. The
engineer shall be registered in accordance with these specifications and shall be in
responsible charge of the work.

3. A qualified supervisor directly employed by the manufacturer shall be on site at all times
during construction of the foundation, support structure, and steel tank.

4. The Contractor shall own and maintain all equipment necessary for the turnkey construction
of the Composite Elevated Tank as specified herein. This includes the formwork for the
concrete support structure construction as well as the fabrication and erection equipment
required for the welded steel water tank construction. Neither the concrete support structure
construction or the welded steel water tank fabrication and erection shall be subcontracted.

B. Regulatory Requirements

1. The Specifications, Codes and Standards referenced in paragraph 1.2 shall govern the work
with regard to materials, design, construction, inspection and testing to the extent specified.

2. The Composite Elevated Tank shall be designed and constructed in compliance with
applicable federal, state and local regulations.

3. Personnel safety equipment shall be provided in accordance with OSHA requirements and
the manufacturers’ documentation.

1.6. DELIVERY, STORAGE, & HANDLING

A. Handling and Shipping
The Contractor shall handle materials and fabricated components in a manner that will protect
them from damage. Allow painted materials adequate cure time prior to stacking or shipping.

B. Storage and Protection
Protect delivered materials and equipment from damage. Store in well drained areas and provide
blocking to minimize contact with the ground.
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1.7. PROJECT CONDITIONS

A. Permits and Easements

1. Permits, licenses and easements required for permanent structures, changes in existing
facilities or necessary advancement of the specified construction will be secured and paid for
by the Owner prior to the start of construction. These include airspace authority approval,
site access easements, highway crossing permits, etc.

2. Licenses or permits of a temporary nature required by specific trades shall be the
responsibility of the Contractor. These shall include the building permit and the
Harrisonburg, Virginia Business License.

B. Existing Conditions
A geotechnical consultant has carried out a soils investigation at the site and a soil report has
been reinforced in these specifications. The net allowable bearing pressure of shallow
foundation and/or the allowable capacity of deep foundation elements have been defined in this
report. The Contractor shall be responsible for securing any further geotechnical information
required beyond that provided in this report. The Owner shall retain the services of the
Geotechnical consultant to verify the adequacy of the bearing stratum after the Contractor has
carried out the excavation and before any concrete or reinforcement is placed.

C. Access
The Contractor shall use Owner provided access from public roads to the tank site unless
otherwise specified.

D. Working Conditions

1. Safety and Health - The Contractor shall comply with safe working practices and all health
and safety regulations of OSHA, state and local health regulatory agencies and Material
Safety Data Sheets (MSDS). Provide protective and lifesaving equipment for persons
working at the site.

2. Times for Work - Times for work shall comply with local, state and federal regulations and
laws.

1.8. SEQUENCING AND SCHEDULING

A. Schedule
The Contractor shall provide an anticipated schedule for design, submittals, site work and the
major components of construction including foundation, concrete support structure and welded
steel water tank, tank painting, electrical installation and other significant activities. Update the
schedule before each monthly progress meeting.

B. Notification
The Contractor shall provide notification of the intent to start work at least seven days prior to
commencing each major phase of work.
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C. Certifications

1. Provide certification from the Contractor’s Engineer of Record that the Composite Elevated
Tank has been completely designed in accordance with the requirements of the Specification.

2. Provide certification that field testing and inspection requirements of Paragraph 3.4 of this
section have been performed and the results comply with the requirements of the
specification.

1.9. GUARANTEES

A. The Contractor shall guarantee the structure, appurtenant equipment and accessories provided
under this Section against defective design, workmanship, or materials for a period of one year
from the date of substantial completion. The contractor shall participate in a one year
anniversary inspection to be appropriately scheduled by Owner to occur from the date of
substantial completion. If notified prior to or from the one year anniversary inspection, the
Contractor shall repair any defects caused by faulty design, workmanship, or material furnished
under these specifications at no cost to the Owner. If Contractor is not advised of any defects
within 30 days of the end of the guarantee period, then this guarantee shall be considered
fulfilled and complete. Defects caused by damaging service conditions, such as electrolytic,
chemical, or abrasive, are not covered by this guarantee.

B. All guarantees from any manufacturer or installer of paint, materials, equipment and accessories
not manufactured by the Composite Elevated Tank manufacturer and that are provided under this
Section, shall be obtained by the Contractor and submitted to the Owner.

PART 2 PRODUCTS

2.1 MATERIALS

A. Reinforced Concrete
Concrete materials and reinforcement shall comply with ACI 318 and AWWA D107, except as
modified in this Section.

B. Steel Tank
Welded steel water tank components, including steel plates, sheets, structural shapes and filler
metals shall be in accordance with AWWA D107.

2.2 CONCRETE FOUNDATION

A. The concrete foundation shall be designed in accordance with ACI 318. Minimum specified
compressive strength shall be 4000 psi at 28 days. Reinforcing steel shall be ASTM A615 Grade
60. The service load reinforcement tension stress shall not exceed 30,000 psi under dead plus
water load unless flexural cracking is otherwise controlled in accordance with ACI 318.

2.3 CONCRETE SUPPORT STRUCTURE

A. The concrete support structure shall be designed in accordance with ACI 318. The specified
compressive strength of concrete shall be as required by design, but not less than 4,000 psi at 28
days. The maximum specified compressive strength of concrete for the wall and dome shall be
6,000 and 5,000 psi respectively.

1. Support Wall: The support wall shall be reinforced white portland cement concrete with a
minimum thickness of 8 in. exclusive of any architectural relief. Wall thickness shall be
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provided such that the average compressive stress due to the weight of the structure and
stored water is limited to 25% of specified compressive strength, but not greater than 1000
psi. A minimum total wall reinforcement of 0.15% vertically and 0.20% horizontally shall
be distributed approximately equally to each face. A minimum of 0.75% vertical
reinforcement shall be provided in the top 6 ft. of the wall extending into the concrete ring
beam. Minimum concrete cover for interior/exterior faces shall be 1 in. and 1-1/2 in.
respectively.

2.
3. Tank Floor: The tank floor shall be a reinforced concrete dome not less than 8 in. thick. The

average compressive stress due to the weight of the structure and stored water shall not
exceed 15% of the specified compressive strength, nor greater than 600 psi. Minimum total
reinforcement in orthogonal directions shall be 0.40% distributed approximately equally to
each face. Additional reinforcement shall be provided for stress caused by edge restraint
effects.

4. Openings

a) The effects of openings in the wall shall be considered in the design. Not less than 60%
of the interrupted reinforcement in each direction shall be placed each side of the
opening. Reinforcement shall extend past the opening not less than half the transverse
opening dimension.

b) Openings wider than 3 ft. 6 in. shall be subjected to a rigorous analysis taking into
account the stress concentrations and diminished lateral support that exist in the vicinity
of such openings. Each side of the opening shall be designed as a column in accordance
with ACI 318.

c) Openings 8 ft. 0 in. or wider used for vehicle access shall be strengthened against vehicle
impact and local buckling by means of an internal buttress located on each side of the
opening. The buttress shall consist of a thickened, reinforced concrete wall section that
is integrally formed and placed with the concrete support structure.

2.4 CONCRETE SUPPORT STRUCTURE/STEEL TANK INTERFACE

A. Interface Region

1. The interface region includes those portions of the concrete support structure and steel tank
affected by the transfer of forces from the tank cone and the tank floor to the concrete
support structure. This includes a ring beam and connection details. The Contractor shall
provide evidence that a thorough review of the interface region has been performed. Finite
element and finite difference analyses are the required methods for examining such local
stresses in detail.

2. The geometry of the interface shall provide for positive drainage and not allow either
condensate or precipitation to accumulate at the top of the concrete wall or ring beam.

B. Ring Beam

1. The ring beam shall be reinforced concrete with a nominal width and height of at least two
times the concrete support structure wall thickness. Minimum radial and circumferential
reinforcement shall be 0.25%. For direct tension, reinforcement shall be provided such that
the average service load stress in tension reinforcement due to the weight of the structure and
stored water does not exceed 12,750 psi.
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2. Ring beam design shall consider unbalanced forces from the welded steel tank cone and
concrete dome, load conditions varying with water level, eccentricity of loads resulting from
design geometry and allowance for variations due to construction imperfection and tolerance.

2.5 WELDED STEEL TANK

A. General
The steel tank shall be all welded construction and shall be designed, fabricated and erected in
accordance with applicable sections of AWWA D107. The required capacity and dimensions of
the tank are noted on the drawings and in this Section of the specifications. All exposed lap
joints shall be fully seal welded on both sides.

B. Plate Thickness
All members shall be designed to safely withstand the maximum stress to which they may be
subjected during erection and normal operation. The minimum thickness of any steel plate in
contact with water shall be 1/4 in. The minimum thickness of any steel plate not in contact with
water shall be 3/16 in.

C. Roof Support
All structural members supporting the roof of the steel tank shall be flat bar or sealed square
tubular sections. I-beams or other sections with horizontal projections may be used if the
nominal depth is 10 in. or greater. Support beams shall be seal welded to the underside of the
roof plate along the entire length of the beam.

D. Cone

1. Conical sections of the tank shall be designed using one of the 3 methods described in
AWWA D107, Section 5.3.5. Inspections and reports shall be provided to the extent
required by AWWA D107.

E. Bottom Liner
Liner plates shall be shop fabricated to conform to the shape of the concrete dome. They may be
placed directly on the concrete. All liner plate seams shall be lap welded on the topside only
with continuous fillet welds or continuous butt welds with backup bars. The minimum thickness
for liner plates shall be 1/4 in.

2.6 APPURTENANCES AND ACCESSORIES

A. General
Accessories shall comply with the minimum requirements of the Specifications, Codes and
Standards listed in paragraph 1.2 of this section, current applicable safety regulations and the
operating requirements of the structure.

B. Stairway Access

1. Delegated-Design: Design of steel stairways, including comprehensive engineering analysis
by a professional engineer registered in the Commonwealth of Virginia, using performance
requirements and design criteria as indicated on the plans and specification.

2. Delegated-Design Submittal: Shop Drawings for products under this Section shall include
structural analysis data and shall be signed and sealed by a professional engineer registered
in the Commonwealth of Virginia.
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3. Stairway access shall be provided from the slab on grade inside the base of the concrete
support structure to the lower landing and from the lower landing to the upper landing.

4. Tank manufacturer shall design LED lighting layout to illuminate staircase from two 20 amp
circuits supplied by emergency lighting inverter specified on electrical drawings. All light
fixtures specified shall have a NEMA 3R or NEMA 4 rating, a minimum operating
temperature of 0 deg F or lower, and a maximum operating temperature of 120 deg F or
higher. All staircase light fixtures shall be placed so as to allow maintenance without the use
of ladders or scaffolding. Installation of light fixtures on the tank wall is permitted, provided
that the fixtures can be reached for maintenance from a staircase landing.

C. Ladder Access

1. The tank floor manhole shall be provided with ladder access from the upper landing
platform. A ladder shall extend from the upper landing, through the access tube interior to
the roof.

2. Tank interior and access tube ladders shall be coated in accordance with the tank interior
coating system.

3. Ladder side rails shall be a minimum 3/8 in. by 2 in. with a 16 in. clear spacing. Rungs shall
be minimum 3/4 in. diameter, spaced at 12 in. centers and plug welded into holes drilled in
the side rails. The surface of the rungs shall be knurled, dimpled, or otherwise treated to
minimize slipping.

4. Ladders shall be secured to the adjacent structure by brackets located at intervals not
exceeding 10 ft. Brackets shall be of sufficient length to provide a minimum distance of 7 in.
from the center of the rung to the nearest permanent object behind the ladder. Ladder
brackets located on the access tube exterior shall be reinforced at the access tube shell so that
potential ice damage is confined to the ladder and bracket; and not the access tube shell.

D. Safe Climbing Device/Safety Equipment
OSHA compliant safe climbing system shall be provided on all ladders. Two sleeves with snap
hooks shall be provided that are designed to be operated with the system. Two harnesses with
shock resistant lanyards shall be provided with the system.

E. Platforms
An upper landing platform shall be located at the top of the concrete support structure to provide
access from the concrete support structure staircase to the roof access ladder located on the
interior of the access tube. Platforms shall be provided with handrails, midrails and toe plates in
accordance with OSHA requirements. Grating shall be used for the walking surface. All
components shall be galvanized steel and attachment hardware shall be zinc plated.
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F. Concrete Support Structure Doors

1. Personnel Door - Door frames shall be 16-gauge with concealed reinforcement at hardware
locations. Expansion type anchors for existing openings shall be installed near the top,
bottom and intermediate point of each jamb to rigidly secure the frame. Doors shall be 1-3/4
in. thick insulated, reinforced, full, flush type with 18-gauge face sheets and concealed
reinforcement at hardware locations. All edges shall be finished flush with watertight seams.
Shop applied finish for the frame and door shall be baked on rust inhibitive primer. Field
finish shall be compatible with the tank exterior. Standard hardware shall be stainless steel
and include three 4-1/2 in. by 4-1/2 in. hinges, industrial duty closer and lockset. Quantity,
location and size of personnel door(s) shall be as shown on the Project Drawings.

2. Overhead Vehicle Door with chain hoist:
Provide a manually operated 12 ft. x 12 ft. overhead steel rolling door located in the base of
the tower. The door frame shall be fabricated of galvanized steel plate, fastened and
reinforced on the interior face of the concrete support structure. The rolling door shall be
formed of 22-gauge steel interlocking panels designed for a wind loading of 20 psf and
insulated to meet freeze protection only . Torsion springs shall be mounted on a solid torsion
rod, which is attached to an exterior mounted spring tension adjustment wheel. A 24-gauge
steel hood shall be provided with a weather seal to protect the assembly. The curtain, bottom
bar, brackets, guides, hood, pipe and chain shall be galvanized. Size and location of the
overhead door shall be as indicated on the project drawings.

G. Tank Openings

1. Floor - Provide a 30 in. diameter manhole through the tank floor. The manhole shall be
operable from a ladder located on the upper platform and shall be designed to withstand the
pressure of the tank contents without leakage. The manhole assembly shall include a
stainless steel hand wheel operator and threaded components.

2. Roof - Provide one 30 in. diameter weatherproof access hatch on the roof of the tank. The
hatch will allow access from the roof to the interior tank ladder. The hatch opening shall
have a minimum 4 in. curb. Hatch cover to be constructed of aluminum and shall have a 2
in. downward edge, stainless steel hardware and locking mechanism.

3. Roof – Provide one 30 in. diameter exhaust hatch located adjacent to the roof hatch. The
exhaust hatch will be flanged with a bolted removable cover and designed such that an
exhaust fan may be connected for ventilation during painting. The opening shall have a
minimum 4 in. curb.

H. Access Tube

1. Provide a 60 in. diameter centrally located access tube through the welded steel water tank to
provide access to the tank roof from the upper walkway platform. A 30 in. diameter access
hatch shall allow egress from the access tube to the roof. The openings shall have a
minimum 4 in. curb. Hatch cover to be constructed of aluminum and shall have a 2 in.
downward edge, stainless steel hardware and locking mechanism.

2. The area under the access tube shall be provided with a galvanized drip pan to prevent
condensation from dripping onto the concrete floor slab below. The drip pan shall extend 3
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in. beyond the drip line of the access tube. A 3/4 in. PVC drain pipe shall be provided to
drain condensate to the overflow.

I. Roof Railing
A 42 in. high roof handrail shall be provided to enclose all centrally located roof accessories.
The roof railing shall be a minimum of 15 ft. diameter.

J. Rigging Access
A removable access panel shall be located at the top of the concrete support structure accessible
from a platform and shall provide access to the exterior rigging rails located near the welded
steel tank/concrete support structure interface. This access panel shall be stainless steel or
aluminum and have a minimum size of 24 in. by 36 in. In most cases, this removable access
panel serves as one of the concrete support structure vents (See also 2.6.13.2).

K. Utility Rails
Provide permanently installed utility rails suitable for rolling trolleys on the interior of the
welded steel tank at the wall/roof and access tube/roof connections. Provide an exterior utility
rail at the base of the welded steel tank adjacent to the concrete support structure. Provide an
interior concrete support structure utility rail at the top of the concrete support structure in order
to assure access for maintenance of piping.

L. Piping

1. Inlet and Outlet Pipes - Provide 12 in. diameter inlet and outlet pipes that extend from the
base of the concrete support structure thru the floor elevation of the welded steel tank.
Provide a minimum of 6 in. high removable silt stop where the outlet pipe enters the tank.
The bottom capacity level of the tank's operating range shall be at or above the elevation of
the top of the silt stop. Pipe material within the concrete support structure shall be minimum
10-gauge 304L stainless steel.

The inlet and outlet pipes shall be designed to support all related static and dynamic loads.
Suitable galvanized brackets, guides and hangers shall be provided on the wall of the
concrete support structure and welded steel water tank floor at intervals not exceeding 20 ft.

The inlet and outlet pipes shall be designed and constructed to accommodate any differential
movement caused by settlement and by thermal expansion and contraction over the range of
extreme temperature differences expected for the concrete support structure and pipe. The
required flexibility shall be provided by an expansion joint located in the vertical section of
pipe.

2. Overflow Structure - Provide overflow weir integrated into the manway as shown on the plan
sheets. The top of the overflow weir shall be located within the welded steel water tank at
the overflow elevation. The overflow weir shall be routed inside the central access tube and
extend to the 12-inch pipe below the tank bowl as shown on the plan sheets. A base elbow
shall direct the overflow through the wall of the concrete support structure, where the pipe
shall be terminated with a No. 4 mesh screen. Pipe material within the support structure
shall be minimum 10-gauge 304L stainless steel. If the top of the overflow weir is located
above top capacity level, the tank shall be designed for the additional capacity provided by
the difference.

The entrance to the overflow weir shall be designed for the maximum inlet flow rate. The
design shall be based on the water level cresting within 6 in. above the overflow elevation.
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The Contractor’s standard vortex prevention device shall also be used.

The overflow shall be designed to support all related static and dynamic loads. Suitable
galvanized brackets, guides and hangers shall be provided on the wall of the concrete support
structure and welded steel water tank floor at intervals not exceeding 20 ft. The overflow
and weir section within the tank shall be coated carbon steel and supported by the central
access tube.

The overflow weir shall be designed and constructed to accommodate any differential
movement caused by settlement and by thermal expansion and contraction over the range of
extreme temperature differences expected for the concrete support structure and pipe. The
required flexibility shall be provided by an expansion joint located in the vertical section of
pipe.

3. Tank Drain – A tank drain shall be provided to completely drain the tank contents. A six
inch drain pipe located at the low point of the tank floor shall be fitted with a 6-inch gate
valve with handwheel operator as shown on the drawings.

4. Stainless Steel Requirements - Pipe and fittings shall be Type 304L stainless steel fabricated
from material meeting the requirements of ASTM A240. Fabrication, inspection, testing,
marking and certification of pipe and fittings shall be in accordance with ASTM A778 and
A774, respectively. Backing flanges shall be in accordance with ASTM A285-C drilled to
ANSI B16.5 Class 150.

Pipe, fittings and flange thickness shall be in accordance with the manufacturers certified
pressure rating for the applicable service pressures.

M. Ventilation

1. Tank Ventilation - A tank vent shall be provided, located near the center on the tank roof
above the maximum weir crest elevation. It shall consist of a support frame, screened area
and cap. The support shall be fastened to a flanged opening in the tank roof. The vent cap
shall be provided with sufficient overhang to prevent the entrance of wind driven debris and
precipitation. A minimum of 4 in. shall be provided between the roof surface and the vent
cap.

The tank vent shall have an intake and relief capacity sized to prevent excessive pressure
differential during the maximum flow rate of water, either entering or leaving the tank. The
overflow pipe will not be considered as a vent. The maximum flow rate of water exiting the
tank shall be calculated assuming a break in the inlet or outlet at grade when the tank is full.
The vent shall be provided with an insect screen. Vent capacity shall be determined based on
open area provided by the screen.

2. Support Structure Ventilation - Ventilation within the support structure shall comply with the
governing building code requirements, based on occupancy classification. As a minimum,
one louvered vent shall be provided at the top of the concrete support structure. This vent
shall be accessible from the upper platform and may also be designed to provide access to the
exterior rigging rails located at the welded steel tank/concrete support structure intersection.
Vents shall be galvanized steel with stainless steel or aluminum insect screen.

N. Interior Floors
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1. Slab on Grade - Provide a 6 in. thick, 3500 psi concrete floor slab in the base of the concrete
support structure. The slab shall be supported on compacted granular fill and shall be
reinforced with #4 reinforcing steel bars at 12 in. centers each way. Provide 1/2 in.
expansion joint between floor slab and concrete support structure and at pipes and supports
that extend through the floor. Place cap strip and sealant over the expansion joint. Provide
saw-cut control joints at 18 foot maximum spacing. The slab shall be sloped at 0.5% toward
the overhead door for drainage.

2. Structural Floor – Provide a composite construction structural floor located 15 ft. above
the slab on grade. The design shall comply with the applicable requirements of AISC
S335. It shall be designed for a minimum uniform live load of 125 psf. The floor shall
consist of a concrete slab supported by a galvanized formed steel deck and galvanized
steel girders.

The structural floor shall be a clear span design supported entirely by the concrete support
wall. All loads transferred from the structural floor to the support wall shall be considered
in the design. The wall shall be strengthened as required in the vicinity of connections
causing point load or eccentric conditions. Loads transferred from the structural floors to
the foundation shall be considered in the design of the foundation.

Unless structural floor and supports are isolated from the wall, loads on the wall caused by
thermal stresses in these members shall be considered. An analysis of the lateral loading
condition shall be performed and the wall strengthened accordingly.

3. Provide a galvanized steel access stairway adjacent to the support wall. Access openings
through the structural floor shall be protected with 42 in. high galvanized steel handrails.

O. Level Monitoring

1. General - Provide three 3/4 in. couplings welded to the drainline 5 ft. above grade. Each
coupling shall be provided with a stainless steel nipple and an isolation valve.

2. Pressure Gauge - Provide a pressure gauge in accordance with ASME B40.1 Grade 2A. The
dial shall be 4 1/2 in. diameter with black markings on white background. Pressure range is
0-100 psi.

P. Lightning Protection

1. Provide a lightning protection system for the Composite Elevated Tank and any roof
mounted equipment that may be damaged by lightning. Install the system in accordance with
NFPA 780 with materials that meet UL96 and UL96a.

2. Minimum requirements include two 28 strand by 14-gauge copper conductors bonded to the
steel tank 180 degrees apart. The conductors shall be fastened to the interior concrete support
structure at 3 ft. minimum spacing and shall terminate with buried 5/8 in. diameter by 8 ft.
long copper clad ground rods.

3. Lightning protection for obstruction lights shall consist of an air terminal mounted on the

support and formed to fit around the fixture. The 1/2 inch diameter copper air terminal shall

extend a minimum of 10 inches above the light fixture and shall connect to a copper

conductor that terminates in a bonding plate secured to the tank roof.
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Q. Identification Plate

1. A tank identification plate shall be mounted near the personnel door. The identification plate

shall be corrosion resistant and contain the following information:
a. Tank Contractor
b. Contractor’s project or file number
c. Owner’s project number: 474-12-13
d. Tank capacity
e. Height to High Water Level
f. Date erected

R. Cathodic Protection

1. The City of Harrisonburg will install a cathodic protection system at a time to be determined.
The tank Contractor shall provide mounting supports, electrical connections and control
connections per drawings and accompanying specifications.

2.7 ELECTRICAL AND LIGHTING
Refer to Division 26 of the Project Specifications.

2.8 STEEL TANK PAINTING
Refer to Division 09 of the Project Specifications.

2.9 SOURCE QUALITY CONTROL

A. Tests
Review mill test certifications of all steel plate, structural components and reinforcement to
ensure compliance with specification requirements.

B. Quality Assurance
Provide quality assurance of shop fabricated components in accordance with AWWA D100.
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PART 3 EXECUTION

3.1 EXAMINATION

A. Foundation Excavation
The foundation bearing surface and excavation shall be inspected and verified by a geotechnical
engineer retained by the Owner prior to construction of the foundation (See also 1.7.2).

B. Environmental Conditions
Prior to performing any work, verify the expected temperature, humidity and weather conditions
are within the specified limitations for executing the work.

C. Elevated Tank Components
After completion of each major component and prior to proceeding with the next stage of
construction, verify that tolerance inspections and material quality control tests conform to this
specification.

3.2 REINFORCED CONCRETE CONSTRUCTION

A. Reinforcement

1. Fabrication, placement, development and splicing of reinforcement shall be in accordance
with ACI 318 and ACI 117.

2. Concrete support structure reinforcement shall be installed with plastic supports. Maximum
spacing of supports for welded wire fabric shall be 5 ft. centers, horizontal and vertically.

B. Architectural Concrete Construction (Concrete Support Structure or Pedestal Shaft)

1. The exposed exterior surface of the concrete support structure is designated as architectural
concrete. The concrete and formwork requirements of this Section shall be strictly enforced
to ensure concrete of the highest practicable structural and architectural standard. Concrete
proportioning, placing and finishing shall be in accordance with the ACI 301, Chapter 18,
except as modified by this Section. Formwork design, installation and removal shall comply
with the minimum requirements of ACI 318 and ACI 117 and with the applicable
requirements of ACI 347 and ACI 371R, except as modified by this Section.

2. Attention shall be given to ensure the same concrete design mix is used throughout the
concrete support structure. The proportion, type and source of cement and aggregates shall
not be changed. Uniform moisture content and placing consistency shall be maintained.

3. Drop chutes shall be used in all wall concreting operations where concrete placement is 5 ft.
and greater in drop height. Concrete shall be placed directly between reinforcement layers to
prevent aggregate segregation and form splatter with the resulting finish variations.

4. Forming systems not designed for lateral pressures associated with full height plastic
concrete head shall be designed with the provision of ties and bracing such that concrete
components conform to the correct dimensions, shape, alignment and elevation without
leakage of mortar. Formwork systems shall be designed to safely support all loading
conditions. Embedded items shall be properly positioned and secured. Form surfaces shall
be cleaned of foreign materials and coated with a release agent prior to placing
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reinforcement. Do not allow excessive release agent to accumulate on the form. Steel forms
shall be coated with non-staining, rust preventative form oil or otherwise protected.

5. The forming system for the concrete support structure wall shall be fully engineered and
detailed with procedures to meet the increased demands of architectural concrete. The
concrete support structure shall be constructed with a jump form process using form
segments prefabricated to match the wall curvature. Concrete pour height shall be a
minimum of 4 ft. and a maximum of 12 ft. Form panels shall extend the full height of the
concrete pour using only vertical panel joints. Form systems that are designed to lap the
previous wall pour shall be sealed to prevent grout leakage. Form system shall incorporate a
positive means of adjustment to maintain dimensional tolerances specified herein. Panels
shall be designed for lateral pressures associated with full height plastic concrete head;
support and bracing shall be provided for construction related impact loads and wind loads.
Working platforms that allow safe access for inspection and concrete placement shall be
provided. Form facing material shall be metal, or plywood faced with plastic or fiberglass.

6. The form system shall incorporate a uniform pattern of vertical and horizontal rustications to
provide architectural relief to the exterior wall surface. Rustication strips shall be attached to
the form face to minimize potential grout leakage that results in broken corners, color
variations and rock pockets. All construction joints and panel joints shall be located in
rustications. Vertical panel joints shall be sealed using closures that combine with the form
pattern to prevent grout leakage and panel joint lines. All joints shall be grout tight in order
to prevent leakage during concrete placement. The vertical and horizontal rustications shall
be proportioned and combined to impart a symmetrical architectural pattern to the completed
structure. No architectural form treatment is required on the interior surface.

7. Support structure concreting shall be capable of segmented placement procedures only when
required. Temporary vertical bulkheads shall divide the wall pour into segments
corresponding to a single batch (truckload) of concrete. The bulkheads shall be located at
rustications; braced rigid and tight to maintain vertical alignment under concrete load
without grout leakage. Wall segment concrete shall be placed continuously to full form
height from a single load. Placement from multiple batches is not permitted. Temporary
bulkheads shall not be removed until adjacent concrete is placed.

8. Wall forms shall not be disturbed or removed for a minimum period of twenty four (24)
hours after concrete placement. Additionally, in no instance shall the forms be removed
before the concrete has attained sufficient strength to prevent forming operations or
environmental loads from causing surface damage or excessive stress. Form removal shall
be based on early age concrete strength testing. The minimum concrete strength shall be
established by the Contractor, based on an analysis of stress at critical stages throughout the
forming and concrete operations. Early age concrete testing shall be in accordance with ACI
228.1R-03.

9. The formwork system for the domed structural floor shall be designed to support all
construction loads. Adequate shoring and bracing shall be provided to transfer loads without
appreciable movements. Form surfaces shall be steel, plastic, or fiberglass coated material.
Shoring and forms for the structural dome slab shall remain in place until the concrete has
gained sufficient strength to carry the floor weight without damaging deflections.
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C. Concrete
Concrete proportioning, production, placement, quality control and curing procedures shall
comply with ACI 318 and ACI 117. Concrete shall satisfy the specific structural, durability and
architectural requirements of the completed components.

1. Proportioning - The proportions of materials for concrete shall be established to provide
adequate workability and proper consistency to permit concrete to be worked readily into the
forms and around reinforcement without excessive segregation or bleeding. If high range
water reducer is used, concrete slump prior to addition shall be 3 to 4 in. The slump, after
addition of high range water reducer, shall be a maximum of 9 in. Air shall be entrained to
provide concrete with 3.5% to 6.5% air content.

2. Production - Concrete that arrives at the project with slump below that suitable for placing
may have water added within the limits of the maximum permissible water-cement ratio.
Maximum slump shall not be exceeded. The water shall be incorporated by additional
mixing equal to at least half of the total mixing time required. For concrete with site-
administered high range water reducer, the preplasticized minimum slump requirement shall
be attained as permissible by addition of water and mixing prior to the addition of the water
reducer.

3. Placement - Prior to concrete placement, all snow, ice, water, or other foreign material shall
be removed from the spaces that the concrete will occupy. Concrete shall be deposited in its
final position in accordance with ACI 318 or the applicable building code. Drop chutes or
tremies shall be used in walls and columns to prevent free-fall of the concrete over 5 ft. and
to allow the concrete to be placed through the cage of reinforcing steel. These shall be
moved at short intervals to prevent stacking of concrete.

4. Vibration - All concrete shall be consolidated by vibration so that the concrete is thoroughly
worked into the corners of forms and around the reinforcement and embedded items to
eliminate all air or stone pockets which may cause honeycombing. Internal vibrators shall be
the largest practical size that can be used in the work and shall be operated by competent
workmen.

5. Wall Finish - Provide a smooth form finish for the interior and exterior concrete support
structure. Tie holes shall be plugged using grout on the interior and manufactured plugs on
the exterior that match the color of the cured concrete as closely as possible. Provide a light
sandblast to the exposed exterior concrete support structure surface.

6. Dome Finish - Provide a smooth form finish for the interior dome slab. The unformed
surface shall have a floated finish.

D. Weather

1. Concrete shall not be placed during precipitation or extreme temperatures unless protection
is provided.

2. During cold weather the recommendations of ACI 306 shall be followed.

3. During hot weather the recommendations of ACI 305 shall be followed.
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E. Concrete Support Structure Dimensional Tolerances
Support structure concrete construction shall conform to the following:

1. Variation in thickness
Wall - 3.0% to +5.0%
Dome - 6.0% to +10.0%
Slab Floor - 3.0% to 5.0%

2. Concrete support structure variation from plumb:
in any 10 ft. of height - 1 in.
in any 50 ft. of height - 2 in.
maximum in total height - 3 in.

3. Concrete support structure diameter variation - 0.4% (not to exceed 3 in.)

4. Dome floor radius variation - 1.0%

5. Level alignment variation:
from specified elevation - 1 in.
from horizontal plane - 1/2 in.

6. The offset between adjacent pieces of formwork facing material shall not exceed the
following:
Exterior exposed surfaces - 1/8 in.
Interior exposed surfaces - 1/4 in.
Unexposed surfaces - 1/2 in.

3.3 FOUNDATION

A. Excavation
After verification of the foundation bearing surface, a 2 in. thick concrete working slab within
the lower excavation limits may be provided. Grade the site to prevent runoff from entering the
excavation.

B. Finish
Formed surfaces shall have a smooth form finish when exposed and a rough form finish when not
exposed.

3.4 STEEL TANK

A. Welding

1. Welding procedures and general welding requirements shall be in accordance with

AWWA D107, Section 9.5, "Welding".

2. No structural welding is permitted to any steel embedded in hardened concrete, unless

the weld is at least 2 ft. from the embedment interface.

3. Grinding of weld contour shall approximate Condition "D" of NACE Standard RP0178.
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B. Fabrication

1. Layout, cutting, forming, edge preparation and workmanship for steel tank components

and fabrications shall be in accordance with AWWA D107, Section 5.4, "Fabrication and

Construction Requirements".

C. Tank Erection

1. Steel tank erection procedures and general requirements shall be in accordance with

AWWA D107, Section 5.4, "Fabrication and Construction Requirements".

D. Tolerances

1. Steel tank tolerances shall be in accordance with the requirements of API 650, Section

5.5.

2. Steel cone shall be constructed to the following tolerance. The deviation from the

theoretical conical surface shall not exceed 0.032 √RT, when measured in the radial 

direction over length 4√RT, where R is the radius normal to the plate surface at the point 

of consideration, and T is the plate thickness.

3.5 FIELD QUALITY CONTROL

A. Concrete Testing and Inspection

1. The evaluation and acceptance of concrete shall be in accordance with Section 5.6 of

ACI 318 and ACI 117, except as modified in this Section.

2. Three cylinders shall be made from each sample required. A 7-day compressive strength

test shall be used to supplement the 28 day tests.

3. Slump, air, temperature and compressive cylinder testing shall be performed by an

independent laboratory. The Contractor shall retain the independent laboratory and

provide the Contractor with copies of all test results.

4. The concrete support structure radius, plumbness and thickness shall be verified for each

concrete lift at 45 degree intervals. An inspection report by the Contractor shall be

provided to the Owner at project completion.

B. Welded Steel Water Tank Testing & Inspection

1. Inspection procedures for the welded steel tank shall be as required by AWWA D107,

Section 9, "Inspection and Testing". Radiographic inspection of full penetration butt-

welded joints shall be made by an independent inspection company retained by the

Contractor.

2. Conical sections of the welded steel water tank designed using Method 2 or Method 3 of

AWWA D107 shall be inspected in accordance with Section 9.4 of AWWA D107.

3. Weld joints of plate over the structural concrete floor shall be tested for leaks by vacuum

box/soap solution testing, or equivalent method.

3.6 Cleaning

A. Site
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The project site shall be kept in a clean and safe condition at all times. The Contractor shall

remove all construction equipment and debris at project completion.

B. Tank Disinfection

Water and sufficient pressure for flushing, cleaning, initial testing and disinfection shall be

supplied by the Owner at no cost (1st attempt only) to the Contractor. Disinfection shall be in

accordance with AWWA C652. Tank leakage test shall be performed during disinfection.

Following disinfection a minimum of two satisfactory bacteriological samples shall be collected

at least 24 hours apart before the tank can be placed into service. Discharge of free water shall be

limited to one attempt. Discharge of any water shall be permitted to sanitary sewer subject to

meeting standards acceptable to City Code of Ordinances (including HRRSA) and with approved

rate of discharge.

END OF SECTION
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SECTION 331000 - WATER DISTRIBUTION SYSTEM

PART 1 - GENERAL

1.1 DESCRIPTION

A. This Section specifies water system piping with associated valves, fittings, anchors, and other
allied equipment or material.

1. System Description: Work in this Section specifies all potable water system work
outside of tank structure.

2. Working Pressure: The working pressure for the potable water system ranges from 70 psi
to 125 psi.

B. Related Sections:

1. Section 312000 “Earth Moving.”
2. Section 033000 “Cast In Place Concrete.”

1.2 Reference specifications are referred to by abbreviation as follows:

A. American Association of State Highway and
Transportation Officials..................................................................................................AASHTO

B. American National Standards Institute...................................................................................ANSI

C. American Society for Testing and Materials........................................................................ ASTM

D. American Water Works Association..................................................................................AWWA

E. Commercial Standard (National Bureau of Standards) .............................................................. CS

F. National Sanitation Foundation................................................................................................NSF

1.3 SUBMITTALS

A. Provide the following in a timely manner in accordance with the approved submittals schedule
as specified in Division 1 - General Requirements.

1. Shop drawings of the following:

a. Pipe.
b. Valves.
c. Valve boxes.
d. Fittings.
e. Restrained joints.

2. Bacteriological test reports.
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1.4 PROJECT CONDITIONS:

Separation of water lines and sanitary and/or combined sewers.

A. Follow Virginia Department of Health Waterworks Regulations for separation of water mains
and sewer lines.

B. Parallel Installation:

1. Normal Conditions - Water lines shall be constructed at least 10 feet horizontally from a
sewer or sewer manhole whenever possible, the distance shall be measured edge-to-edge.

2. Unusual Conditions - When local conditions prevent a horizontal separation of at least 10
feet, the water line may be laid closer to a sewer or sewer manhole provided that:

a. The bottom of the water line is at least 18 inches above the top of the sewer.
b. Where this vertical separation cannot be obtained, the sewer shall be constructed of

ductile iron pipe as specified in paragraph 2.1 of this section and pipe pressure-
tested in place to 50 psi without leakage prior to backfilling. The sewer manhole
shall be of watertight construction and tested in place.

C. Crossing:

1. Normal Conditions - Water lines crossing over sewers shall be laid to provide a
separation of at least 18 inches between the bottom of the water line and the top of the
sewer whenever possible.

2. Unusual Conditions - When local conditions prevent a vertical separation described in
crossing, normal conditions, paragraph above, the following construction shall be used.

a. Sewers passing over or under water lines shall be constructed of the materials
described in parallel installation, unusual conditions - paragraph 2 above.

b. Water lines passing under sewers shall, in addition, be protected by providing:

1) A vertical separation of at least 18 inches between the bottom of the sewer
and the top of the water line,

2) Adequate structural support for the sewers to prevent excessive deflection of
the joints and settling on and breaking water line,

3) That the length of the water line be centered at the point of the crossing so
that joints shall be equidistant and as far as possible from the sewer.

D. Sanitary and/or combined sewers or sewer manholes - No water pipes shall pass through or
come in contact with any part of a sewer or sewer manhole.

PART 2 - PRODUCTS

Refer to City of Harrisonburg’s on-line list of approved products.
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PART 3 - EXECUTION

3.1 PIPE LAYING

A. Take all precautions necessary to insure that pipe, valves, fittings, and other accessories
are not damaged in unloading, handling, and placing in trench. Examine each piece of
material just prior to installation to determine that no damage has occurred. Remove any
damaged material from the site and replace with undamaged material.

B. Exercise care to keep foreign material and dirt from entering pipe during storage,
handling, and placing in trench. Close ends of in-place pipe at the end of any work
period to preclude the entry of animals and foreign material.

C. Bedding of pipe shall be as specified in Section 312000 “Earth Moving.”

D. Do not lay pipe when trench bottom is muddy or frozen, or has standing water.

E. Use only those tools specifically intended for cutting the size and material and type pipe
involved. Make cut to prevent damage to pipe or lining and to leave a smooth end at
right angles to the axis of the pipe.

F. Lay pipe with bell ends facing the direction of laying. Where grade is 10 percent or
greater, lay pipe uphill with bell ends upgrade.

G. Where nonferrous metallic pipe (for example, copper tubing) crosses any ferrous piping
material, maintain a minimum vertical separation of 1 foot.

3.2 JOINING OF MECHANICAL JOINT PIPE

A. Thoroughly clean inside of the bell and 8 inches of the outside of the spigot end of the
joining pipe to remove oil, grit, excess coating, and other foreign matter. Paint the bell
and the spigot with soap solution (half cup granulated soap dissolved in 1 gallon water).
Slip cast-iron gland on spigot end with lip extension of gland toward end of pipe. Paint
rubber gasket with or dip into the soap solution and place on the spigot end with thick
edge toward the gland.

B. Push the spigot end forward to seat in the bell. Then press the gasket into the bell so that
it is located evenly around the joint. Move the gland into position, insert bolts, and screw
nuts up finger tight. Then tighten all nuts to torque listed below:

Bolt size – inches Torque feet - pounds

5/8 40 - 60
3/4 60 - 90
1 70 - 100
1-1/4 90 - 120

Tighten nuts on alternate side of the gland until pressure on the gland is equally
distributed.
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C. Join lock-type and other restrained mechanical joint pipe according to manufacturer's
recommendations.

D. Permissible deflection in mechanical joint pipe shall not be greater than listed in AWWA
C600.

E. Permissible deflection in lock-type and other restrained mechanical joint pipe shall be as
recommended by Manufacturer.

3.3 JOINING OF PUSH-ON JOINT PIPE

A. Thoroughly clean inside of the bell and 8 inches of the outside of spigot end of the
joining pipe to remove oil, grit, excess coating, and other foreign matter. Flex rubber
gasket and insert in the gasket recess of the bell socket. Apply a thin film of gasket
lubricant supplied by pipe manufacturer to either the gasket or the spigot end of the
joining pipe. Start the spigot end of the pipe into the socket with care. Then complete
the joint by forcing the plain end to the bottom of the socket with a forked tool or jack-
type device. File the end of field cut pipe to match the manufactured spigot end.

B. Join restrained push-on joints according to manufacturer's recommendations.

C. Permissible deflection in push-on joint pipe shall not be greater than listed in AWWA
C600.

D. Permissible deflection in restrained push-on joint pipe shall be as recommended by
manufacturer.

3.4 Provide metal tie rod restraints, retainer gland type, or restrained joint type pipe at all changes in
direction and at all dead ends of pressure pipelines and as shown on Drawings.

A. Where retainer glands are used, extreme care shall be taken so that each set screw is
tightened as recommended by the manufacturer before the pipe is backfilled and tested.

3.5 SETTING OF VALVES AND VALVE BOXES

A. Install valves with operator stems in the vertical plane through the pipe axis and
perpendicular to the pipe axis. Locate valves where shown on Drawings. Thoroughly
clean before installation. Check valves for satisfactory operation.

B. Equip all underground valve operators with valve box adaptors and valve boxes. Set box
in alignment with valve stem centered on valve nut. Set the valve box to prevent
transmitting shock or stress to the valve. Set the box cover flush with the finished ground
surface or pavement.
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3.6 ACCEPTANCE TESTS

A. After the line has been backfilled and at least 7 days after the last concrete reaction
anchor has been poured, subject the line or any valved section of the line to a hydrostatic
pressure test. Fill the system with water at a velocity of approximately 1 foot per second
while necessary measures are taken to eliminate all air. After the system has been filled,
raise the pressure by pump to 1.5 times the working pressure. Test pressures shall: (1)
not be less than 1.25 times the working pressure at the highest point along the test
section; (2) not exceed thrust restraint pressures; (3) not vary by more than plus or minus
5 psi; (4) not exceed twice the rated pressure of the valves or hydrants when test includes
closed gate valves; and (5) not exceed rated pressure of valves if resilient-seated butterfly
valves are used. Measure pressure at the low point on the system compensating for gage
elevation. Maintain this pressure for 2 hours. If pressure cannot be maintained,
determine cause, repair, and repeat the test until successful.

B. A leakage test shall be conducted concurrently with the pressure test. Leakage shall be
determined with a calibrated test meter furnished by the Contractor. Leakage will be
defined as the quantity of water required to maintain a pressure within 5 psi of the
specified test pressure, after air has been expelled, and the pipe filled with water.
Leakage shall not exceed that quantity obtained by the formula below. If leakage
exceeds that determined by the formula, find and repair the leaks and repeat the test until
successful. The leakage formula shall be as follows:

For all types: L equals SD (square root of P)/148,000 except welded steel.

Where: L equals testing allowance (makeup water), in gallons/hour.
S equals length of pipe tested, in feet.
D equals nominal diameter of the pipe, in inches.
P equals average test pressure during the hydrostatic test, in psig.

C. All visible leaks shall be repaired regardless of the amount of leakage.

D. No leakage will be allowed for all welded steel pipe. If leaks are revealed by test, repair
by rewelding. Peening of leaks will not be allowed.

3.7 Disinfect and test water mains and accessories in accordance with the procedures listed below
and meet requirements of authorities having jurisdiction.

A. Preliminary Flushing: The main shall be flushed prior to disinfection, except when the
tablet method is used. Flushing shall be at a velocity of not less than 2.5 feet per second.
Adequate provisions shall be made for drainage of flushing water.

B. Form of Chlorine for Disinfection:

(1) Liquid chlorine shall be used only when suitable equipment is available and only
under the direct supervision of a person familiar with the physiological,
chemical, and physical properties of this element and who is properly trained and
equipped to handle any emergency that may arise. Introduction of chlorine-gas
directly from the supply cylinder is unsafe and will not be permitted.
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(2) Calcium hypochlorite contains 70 percent available chlorine by weight. It shall
be either granular or tabular in form. The tablets, six to eight to the ounce, are
designed to dissolve slowly in water. A chlorine-water solution shall be prepared
by dissolving the granules or tablets in water in the proportion requisite for the
desired concentration.

(3) Sodium hypochlorite is supplied in strengths from 5.25 to 16 percent available
chlorine. The chlorine-water solution shall be prepared by adding hypochlorite
to water. Product deterioration shall be reckoned with in computing the quantity
of sodium hypochlorite required for the desired concentration.

(4) Application: The hypochlorite solutions shall be applied to the water main with a
gasoline or electrically-powered chemical feed pump designed for feeding
chlorine solutions. For small applications, the solutions may be fed with a hand
pump; for example, a hydraulic test pump. Feed lines shall be of such material
and strength as to withstand safely the maximum pressures that may be created
by the pumps. All connections shall be checked for tightness before the
hypochlorite solution is applied to the main.

C. Methods of Chlorine Application
(1) Continuous Feed Method: Water from the existing distribution system or other

approved sources of supply shall be made to flow at a constant, measured rate
into the newly-laid pipeline. The water shall receive a dose of chlorine, also fed
at a constant, measured rate. The two rates shall be proportioned so that the
chlorine concentration in the water in the pipe is maintained at a minimum of 50
mg/l available chlorine. To assure that this concentration is maintained, the
chlorine shall be measured at intervals not exceeding 2,000 feet in accordance
with the procedures described in the current edition of "Standard Methods" and
AWWA M12 - "Simplified Procedures for Water Examination." In the absence
of a meter, the rate may be determined either by placing a pitot gage at the
discharge or by measuring the time to fill a container of known volume. Table 1
gives the amount of chlorine required for each 100 feet of pipe of various
diameters. Solutions of 1 percent chlorine may be prepared with sodium
hypochlorite or calcium hypochlorite. The latter solution requires approximately
1 pound of calcium hypochlorite in 8.5 gallons of water.

Table 1
Chlorine Required to Produce 50 mg/l Concentration

In 100 Feet of Pipe by Diameter

Pipe size
Inches

100 percent
Chlorine
Pounds

1 percent
Chlorine solutions

Gallons
4 0.027 0.33
6 0.061 0.73
8 0.108 1.30

10 0.170 2.04
12 0.240 2.88
16 0.430 5.12
20 0.675 8.00
24 0.972 11.50
30 1.500 18.01
36 2.187 25.92
42 2.977 35.28
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During the application of the chlorine, valves shall be manipulated to prevent the
treatment dosage from flowing back into the line supplying the water. Chlorine
application shall not cease until the entire main is filled with the chlorine
solution. The chlorinated water shall be retained in the main for at least 24 hours,
during which time all valves and hydrants in the section treated shall be operated
in order to disinfect the appurtenances. At the end of this 24 hour period, the
treated water shall contain no less than 25 mg/l chlorine throughout the length of
the main.

(2) Slug Method (use only if authorized by Owner): Water from the existing
distribution system or other approved source of supply shall be made to flow at a
constant, measured rate into the newly laid pipeline. The water shall receive a
dose of chlorine, also fed at a constant, measured rate. The two rates shall be
proportioned so that the concentration in the water entering the pipeline is
maintained at no less than 300 mg/l. The chlorine shall be applied continuously
and for a sufficient period to develop a solid column or "slug" of chlorinated
water that will, as it passes along the line, expose all interior surfaces to a
concentration of at least 300 mg/l for at least 3 hours. The application shall be
checked at a tap near the upstream end on the line by chlorine residual
measurements.

As the chlorinated water flows past tees and crosses, related valves and hydrants
shall be operated so as to disinfect appurtenances.

(3) Tablet Method: Use only when scrupulous cleanliness has been exercised
because preliminary flushing cannot be used. Do not use this method if trench
water or foreign material has entered the main or if the water is below 41 degrees
F (5 degrees C). This method may be used for mains up to 12 inches in diameter
and where the total length of the main is less than 2,500 feet.

Place tablets in each section of pipe and also in hydrants, hydrant branches, and
other appurtenances. Enough tablets shall be used to ensure that a chlorine
concentration of 25 mg/l is provided in the water. Attach tablets using Permatex
No. 1 adhesive or other adhesive approved by the Owner, except for the tablets
placed in hydrants and in the joints between the pipe sections. Tablets shall be
free of adhesive except on the one broad side to be attached. Place all tablets at
the top of the main. If the tablets are attached before the pipe section is placed in
the trench, mark the position of the tablet in the pipe and assure that the pipe is
placed with the tablet at the top.
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The following table shows the number of 5 grain HTH tablets necessary per joint
of pipe to obtain 50 ppm chlorine.

Pipe Size Tablets per Joint

3 inch 1
4 inch 1
6 inch 2
8 inch 3
10 inch 4
12 inch 7

When installation is completed, fill the main with water at a velocity of less than
1 foot per second. The water shall remain in the pipe for at least 24 hours.
Operate valves so that the strong chlorine solution will not flow back into the line
supplying the water.

D. Final Flushing: After the applicable retention period, the heavily chlorinated water shall
be flushed from the main until the chlorine concentration in the water leaving the main
is no higher than that generally prevailing in the system, or less than 1 mg/l. Chlorine
residual determination shall be made to ascertain that the heavily chlorinated water has
been removed from the pipeline. Flushing water shall be dechlorinated to remove all
chlorine before the water is discharged. Provide means to diffuse flushing water to
prevent damage to surrounding areas.

E. Bacteriologic Tests:

(1) After final flushing and before the water main is placed in service, samples shall
be collected and tested for bacteriologic quality and shall show the absence of
coliform organisms. At least two samples shall be collected at least 24 hours
apart at intervals not exceeding 2,000 feet, and tested by a state health
department approved laboratory and results submitted to Owner.

(2) Samples for bacteriological analysis shall be collected in sterile bottles treated
with sodium thiosulfate. If laboratory results indicate the presence of coliform
bacteria, the samples are unsatisfactory and disinfection shall be repeated until
the samples are satisfactory.

(3) A sampling tap consisting of a corporation stop with metal pipe shall be
installed within 2 feet of valves. The corporation stop inlet shall be male, 1 inch
in size, and the outlet shall have 1 inch I.P. threads and a cap. Remove
corporation stop after testing is complete and install pipe plug.

F. Cleaning, disinfection, and testing will be the responsibility of the Contractor. Water for
these operations will be furnished by the Owner, but the Contractor shall include in his
bid the cost of loading, hauling, and discharging the water.

G. Testing and disinfection of the completed sections shall not relieve the Contractor of his
responsibility to repair or replace any cracked or defective pipe. All work necessary to
secure a tight line shall be done at the Contractor's expense.

END OF SECTION
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November 17, 2015

Mr. Tom Fitzgerald, P.E., Project Manager
Wiley|Wilson
127 Nationwide Drive
Lynchburg, VA 24502-4272

RE: Report of Detailed Geotechnical Exploration
Proposed 500,000 Gallon Storage Tank
Harrisonburg, Virginia
Triad Proposal No. 07-15-0091

Dear Mr. Fitzgerald:

Triad Engineering, Inc. (Triad) has completed a detailed geotechnical exploration for the
planned 500,000 gallon water tank to be constructed in Harrisonburg, Virginia. Our
scope of services was completed in substantial conformance with our proposal dated
May 15, 2015 and executed by signing the Professional Services Agreement on August
26, 2015. This report outlines the results of our field exploration and laboratory tests,
and presents our recommendations for design and construction of the geotechnical
elements of the project.

The subsurface exploration was performed to evaluate the subsurface conditions
encountered at the planned tank location for the limited purposes of preparing design
and construction recommendations for geotechnical aspects of the project. It is
emphasized that subsurface conditions may vary dramatically between the borings, and
Triad makes no representations as to subsurface conditions other than those
encountered at the specific boring locations.

This report has been prepared for the exclusive use of Wiley|Wilson for specific
application to the design of the proposed 0.5M gallon water tank in Harrisonburg,
Virginia. Triad’s responsibilities and liabilities are limited to our Client and apply only to
their use of our report for the purposes described above. To observe compliance with
design concepts and specifications, and to facilitate design changes in the event that
subsurface conditions differ from those anticipated prior to construction, it is
recommended that Triad be retained to provide continuous engineering and testing
services during the earthwork and foundation construction phases of the work.
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We appreciate the opportunity to provide our services during the design phase of the
project. If you should have any questions concerning this report, or if you require any
additional information, please do not hesitate to contact us.

Sincerely,

TRIAD ENGINEERING, INC.

Raymond A. Strother II, P.E.
Project Engineer

Randy L. Moulton, P.E.
Principal Engineer
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Report of Detailed Geotechnical Exploration
Proposed 500,000 Gallon Water Tank

Harrisonburg, Virginia
Triad Project No. 07-15-0091

FOREWORD

This report has been prepared for the exclusive use of Wiley|Wilson for specific
application to the design of the construction for the 0.5M gallon water tank located in
Harrisonburg, Virginia. The work has been performed in accordance with generally
accepted geotechnical engineering practices. No other warranty, expressed or implied,
is made.

This report should not be used for estimation of construction quantities and/or costs,
and contractors should conduct their own exploration of site conditions for these
purposes. Please note that Triad is not responsible for any claims, damages or liability
associated with any other party’s interpretation of the data or re-use of these data or
engineering analyses without the express written authorization of Triad. Additionally,
this report must be read in its entirety. Individual sections of this report may cause the
reader to draw incorrect conclusions if considered in isolation from each other.

The conclusions and recommendations contained in this report are based, in part, upon
our field observations and data obtained from the borings and resistivity testing at the
site. The nature and extent of variations may not become evident until construction. If
variations then appear evident, it may be necessary to re-evaluate the
recommendations presented herein. Similarly, in the event that any changes in the
nature, design, or location of the facilities are planned, the conclusions and
recommendations contained herein shall not be considered valid unless the changes
are reviewed and the conclusions are modified or verified in writing by Triad. If we are
not afforded the privilege of making this review, we will not assume responsibility for
misinterpretation of our recommendations, as our recommendations are strictly limited
to conditions represented to Triad at the time this report was issued.

SITE DESCRIPTION

The site for the proposed water storage tank is located near the Astronomical
Observatory on the Eastern Mennonite University (EMU) campus in Harrisonburg,
Virginia. The approximate location of the project site is illustrated on Figure No. A-1 in
Appendix A. The site slated for the proposed tank was originally marked with a wooden
stake at each corner and the area measured approximately 100 feet by 155 feet or
approximately 0.35 acre. The site generally consists of gently to moderately sloping
grass covered terrain with a few isolated stands of trees and landscaped areas. We did
not note any existing underground utilities within the planned tank site. However, an
existing overhead electric line did extend through the site.
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PROJECT DESCRIPTION

The project will include construction of a 0.5M gallon water tank which will have a total
height of approximately 105 feet, with a pedestal height of 65 feet, a pedestal diameter
of 28 feet and a tank diameter on the order 50 feet. Based on the provided information,
we understand that the tank is planned to be founded on a shallow mat foundation with
an applied pressure of 5,000 psf. However, we anticipate that overturning of the
structure will likely govern the design, and based on the conditions encountered, deep
foundations may be necessary. Based on the provided topographic information, surface
elevations within the tank footprint generally range from 1,563 Mean Sea Level (MSL) to
1,569 MSL. We assume that maximum cuts and fills for the site grading will be on the
order of 10 feet or less.

GEOLOGIC SETTING

General

According to the Geologic Map of Bridgewater and Harrisonburg Quadrangles, Virginia,
the subject property is located near the geologic contacts of the New Market Limestone,
Lincolnshire Formation and Edinburg Formation all of Ordovician Age. These groups
are generally described as dark gray to black, aphantic, thinly bedded layers with thin
black shale partings. They are also described as medium to light gray, fine to coarse
grained, nodular with very thin black shale partings. The Parkview Anticline is located
approximately 1,000 feet west of the site, and the anticline extends in a general
southwest to northeast orientation. Residual materials derived from the parent bedrock
generally consist of silty clays and clayey silts with varying amounts of sand.

Development in Karst Areas

The carbonate rock formations in the general geographic area are moderately solution-
prone, highly calcareous and weather differentially to produce a pinnacled or "sawtooth"
top of rock profile. The degree of weathering or solutioning within the bedrock is
controlled by joint orientation and frequency. Where joints intersect or are highly
fractured, subsequent solutioning is intensified creating low areas and seams that are
generally filled with residual clay soils. Conversely, more competent high areas
represent slightly too non-fractured rock units that are often coarse grained and only
slightly solution prone.

Karst terrain is characterized by caves, internal drainage, lack of surface streams and
topographic features such as sinkholes. These features are the result of the dissolution
of soluble bedrock, such as limestone or dolomite, by groundwater and/or infiltration of
surface water. As groundwater enters fractures and bedding planes in soluble
carbonate bedrock, it slowly dissolves the rock and enlarges the fractures. This results
in the formation of solutioning channels or underground streams or ravines that typically
develop slowly over geologic time.



Proposed 500,000 Gallon Water Tank November 17, 2015
RE: Triad Project No. 07-15-0091 Page 3

Based on our site reconnaissance, we did not observe any apparent naturally
depressed areas within the proposed construction area. There will always be some risk
that an owner must accept when developing in karst areas. These risks can include
groundwater contamination, subsidence and flooding. In all these instances, water is
the primary cause of the problem. Planning and implementation of appropriate site
drainage both during and after construction can help significantly reduce this risk. The
level of these risks, however, cannot be clearly defined since they are partially
controlled by nature. Detailed explorations, such as electrical resistivity testing of the
site can help better define these risks, if desired.

It is important to note that alterations in the ground surface, particularly in cut areas,
during construction can impact the natural drainage within the site, and it is common to
have some solutioning features develop in these areas as a result of construction. Also,
normal blasting required to remove hard rock can create micro-fractures within the
bedrock that will allow greater surface water infiltration into areas that may normally not
receive water and, in turn, disturb old solutioning features and/or possibly create new
features. These features can develop during and/or after construction and they will
result in some minor construction delays and unanticipated costs for repairs. Certain
design and construction measures can and should be implemented to help reduce
potential risks associated with future sinkhole development within the site. All of these
suggested measures are associated with implementing proper site drainage, minimizing
water infiltration, and reducing groundwater fluctuation during and after construction.
These additional measures include the following:

" Positive slopes should be maintained away from the tank area.

" Do not locate any new deep utilities within the tank area, if possible. Utility
trenches are common routes along which subsurface water can travel, and this
can increase the risk of future subsidence. Consequently, water line trenches
should be backfilled with well-graded crushed aggregate to reduce the potential
for significant accumulation of water.

" Maintain positive slopes around footing excavations and the tank footprint prior to
and after placement of concrete.

" All underground water lines should be pressure tested prior to backfilling to verify
that no leakage is present.

FIELD EXPLORATION

The subsurface conditions at the site were evaluated by drilling four (4) test borings in
the tank footprint and 2-D electrical resistivity testing. More specifically, three (3)
borings were drilled around the perimeter of the tank footprint, and one (1) test boring
was drilled at the center of the tank. The approximate boring locations and 2-D
electrical resistivity test alignments are illustrated on Figure No. A-2 in Appendix A. The
tank center location was staked in the field by others and the exploration locations were
determined and established in the field by Triad by taping distances from the staked
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tower center. The surface elevations of the borings were interpolated from the contours
on the provided topographic map. Surface elevations utilized to prepare terrain
corrections for the inverted resistivity sections were determined utilizing level surveying
techniques and the high point for each line as a benchmark elevation of 100 feet. Each
phase of the field exploration is explained in further detail below.

Electrical Resistivity Testing

In order to achieve the goal of imaging subsurface anomalies, Triad completed a dipole-
dipole array resistivity survey utilizing the Advanced Geosciences, Inc. (AGI) SuperSting
R-8/IP Automatic Earth Resistivity System. The electrode spacing was 5 feet with a
total array spread of 205 feet. Effective imaging depths for the 2 lines ranged from
approximately 30.5 feet to 41 feet, and the effective resolution is approximately 50
percent of the electrode spacing or, in this case, a nominal 2.5 feet. The approximate
topographic relief along the resistivity test alignments is determined for reference
purposes and should not be considered suitable for design and/or construction
purposes. This information is utilized to provide terrain corrections for the collected ER
data. Resistivity imaging data was processed and inverted using AGI’s proprietary 2-D
resistivity inversion software, EarthImager 2-D, to generate the inverted resistivity
sections included in Appendix B.

Electrical resistivity imaging is a nondestructive test method that can be utilized to
detect large anomalously deep and/or wet soils of the type commonly associated with
incipient sinkholes or sinkhole-prone areas and clay filled seams, fractures, or pockets
below the top of rock. In general, higher resistivity values, conversely lower conductivity
values, are interpreted to represent non-porous, competent bedrock or air-filled voids
while lower resistivity values, or higher conductivity values, are interpreted to represent
moist or saturated soils and soil and/or water filled voids, and/or other structural
discontinuities within the bedrock mass such as fractured bedrock.

Interpretation of electrical resistivity images must consider information about the site
geology and known geological characteristics that may influence resistivity data. A
unique geological model for the collected electrical resistivity image is not possible.
Numerous geological models may account for the particular resistivity signature of a
site. In addition, “electrical artifacts” may be encountered at the edges and bottom of
inverted resistivity sections due to the array boundaries. Therefore, resistivity imaging
should be utilized as an indicator of potential problems and not as an absolute identifier
of the problem.

Resistivity imaging of the project site suggests a somewhat irregular limestone surface,
with generally low resistivity zones within the top approximate 5 to 15 feet with some
deeper pockets outside of the tank footprint that extend to depths of 30 feet or more.
These low resistance areas possibly represent moist to very moist clay and/or highly
weathered and fractured rock. Zones of higher resistive material likely represent more
competent and less fractured, weathered and solutioned bedrock. Of particular interest
are any areas of abrupt changes of the resistivity gradients which suggest intense
solutioning of the underlying bedrock. These areas typically are associated with
bedrock discontinuities, such as fractures, joints and bedding planes, which develop into
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the solution channels and pipes characteristic of karst terrain. These types of abrupt
changes were not generally detected in the resistivity images.

Areas of lower resistivity located within or adjacent to higher resistivity areas most likely
represent karst related features and/or karst prone zones. The actual top of rock cannot
be accurately determined solely on the basis of the electrical imaging data obtained.
Therefore, soil test borings were strategically placed within the tank footprint and near
the anomalous areas identified on the inverted resistivity sections. The boring locations
were selected to further evaluate the anomalous areas in an effort to “ground truth” the
ER data. Based on the results of the borings and our past experience with similar
projects, the top of hard rock can probably be inferred to be located where resistivity
levels are on the order of 100 ohm-m or greater. As such, it appears that the
subsurface conditions consist of a slightly variable hard rock profile with the uppermost
strata consisting predominantly of very moist soil and possible fractured rock. Some of
the resistivity sections have electrical images suggesting deep, very moist to wet soil
which would be considered typical for sites underlain by carbonate bedrock. However,
the results of the rock coring suggest that the low resistant areas were caused by
fractured rock.

Test Borings

The test borings included Standard Penetration Testing (SPT) and split barrel sampling
(ASTM D 1586) at standard intervals to auger refusal. NQ rock coring was performed in
borings B-1 and B-3 to depths of 15 and 10 feet below existing grade, respectively. The
rock coring in boring B-3 was extended 5 feet due to highly fractured/weathered rock in
the upper portion of the rock strata. A geotechnical engineer from our office was
present full time during the field exploration to direct the drill crew, log all recovered soil
samples and observe groundwater and geologic conditions. The recovered soil
samples were transported to our laboratory for further testing. Detailed descriptions of
materials encountered in the test borings are contained on the boring log in Appendix B.
Figure No. 1 contains a description of the classification system and terminology utilized.

SUBSURFACE CONDITIONS

Subsurface Strata

Materials encountered in the borings are generally described below. Stratification lines
indicated on the boring logs represent the approximate boundaries between material
types, and the actual transitions may be gradual.
Surface Materials: Approximately 5 to 7 inches of topsoil was encountered at the
surface of the borings. The topsoil generally consisted of brown clayey silt with
appreciable amounts of root matter.

Residual Soils: Residual soils were encountered below the topsoil in all the test
borings. The residual materials generally consisted of brown lean to fat clay with minor
amounts of rock fragments and clayey sand (highly weathered/decomposed limestone)
with major amounts of gravel. SPT N-values obtained within the residuum ranged from



Proposed 500,000 Gallon Water Tank November 17, 2015
RE: Triad Project No. 07-15-0091 Page 6

3 to greater than 50 blows per foot indicating a soft consistency to very dense relative
density. The residual soils generally exhibited N-values indicating very stiff
consistencies. N-values in excess of 50 blows per foot were encountered in zones of
highly weathered limestone or at the top of hard rock.

Rock: Rock coring was performed in borings B-1 and B-3 beginning at depths of 4.2
feet and 5.4 feet below grade, respectively. The recovered core samples consisted of
medium hard to hard, highly to slightly fractured, very poor quality to very good quality
gray limestone. Bedding planes of the recovered rock dip approximately 30 to 45
degrees from the horizontal axis. Recovery of the cored rock ranged from 80 to 100
percent. The lower core recoveries are attributed to interbedded soil seams and highly
weathered rock that was excessively broken and washed out during the coring process.
Rock Quality Designation (RQD) values, which are a relative indicator of overall quality,
ranged from 13 to 100 percent indicating very poor to excellent quality rock.

Groundwater Observations

The test borings were checked for the presence of groundwater both during and upon
completion of the drilling. Groundwater was not detected during or upon completion of
the drilling. However, water was utilized during the coring operations in borings B-2 and
B-4. Static core water levels were at 2.5 feet and 2.8 feet below existing grades after
completion of the coring in borings B-1 and B-3, respectively. It should be noted that no
loss of wash water return occurred during the coring operations. It is emphasized that
variations in groundwater levels may occur due to changes in environmental conditions,
surface drainage and other factors not evident at the time measurements were made
and reported herein.

LABORATORY TESTING

Laboratory tests were performed to supplement the field classifications, assess potential
volume change characteristics and establish geotechnical design criteria. All laboratory
tests were completed in accordance with appropriate ASTM standard test methods.
Detailed results of the laboratory tests are contained in Appendix C. A summary of the
test results is presented below.

TEST TYPE TEST RESULTS

Natural Moisture Contents 7.9 % to 59.8 %

Atterberg Limits: Liquid Limit
Plasticity Index

37 and 83
13 and 47

Percent Passing No. 200 Sieve 34 % and 73 %

USCS Soil Classification CH and SC

Unconfined Compressive Strength
(Rock)

3,760 to 9,200 psi
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DISCUSSION

General

Due to the underlying karst terrain, boring information and results of the electrical
resistivity testing, we recommend that the new tank bear directly on hard rock. Rock
bearing conditions may be achieved by either over-excavating the fine-grained
overburden soils and fractured rock until hard, competent rock is achieved or by
founding the new tank on drilled piers (caissons) socketed into rock. Design
parameters for each option have been provided, and the tank designer should compare
costs to determine the most economical foundation option. Design parameters for each
foundation option are provided in the foundation section.

Karst Issues

The results of the resistivity imaging and test borings indicate a relatively shallow and
somewhat irregular top-of-rock profile with the majority of the overburden materials
within the top approximate 5 to 10 feet consisting predominantly of moist to very moist
clay and fractured/weathered bedrock. Our interpretations of the collected data are
provided on the inverted resistivity sections labeled as Figure No. 1 in Appendix B.
Based on the sensitivity of the proposed tank to differential settlements, the fractured
rock encountered in boring B-3 and the results of the resistivity testing, we recommend
conducting a Phase II exploration consisting of drilling air-track test probes (ATPs) 10
feet into competent rock to determine if any significant clay seams or thick zones of
fractured rock are present. The Phase II exploration should be based on the final
foundation type, and it should include either drilling test probes on a 10 foot grid pattern
throughout the mat foundation footprint or three (3) equally spaced test holes within
each caisson footprint. This information may be utilized to determine the minimum
bearing elevation for foundations or the need for injection grouting any underlying karst
features that may be present (i.e. at depth clay filled seams or highly fractured
weathered rock). The test holes should be drilled utilizing a hydra-track drill rig. The
open holes should be backfilled with non-shrink grout upon completion of the ATP
drilling. In karst terrain, it is common that sinkholes may be encountered during
construction. As such, recommended measures for remediation of the sinkholes that
may develop during construction are discussed in following sections of this report.

Typical Sinkhole Repair

Based on the results of the resistivity testing and drilling, we anticipate that typical repair
of sinkholes that may develop during construction will include cleaning of the loose soil
and rock to the throat of the sinkhole with conventional earthwork equipment. Based on
the conditions suggested by the resistivity imaging, excavations on the order of 5 to 10
feet, but as much as 30 feet in some areas, may be required. It is emphasized that
conditions within the anomalous area can differ significantly from the conditions
indicated by the resistivity testing due to the karst geology at the site, and excavations
required to remediate the sinkhole could extend to depths greater than those indicated
in this report. However, provided that we are retained to perform the construction
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monitoring for this project, we can develop alternative recommendations, if warranted,
to limit any extensive excavations.

The specific excavations for repair work within or immediately adjacent to the tank
foundation should extend away from the center of the sinkhole, as necessary, to remove
all loose soils. The throat of the sinkhole or solutioning channel should then be cleaned
out such that the solution cavity and surrounding bedrock is exposed. A large trackhoe
and possible hand excavations are typically required to achieve this desired goal.
Considering the depth to which excavations are anticipated to extend, it may be
necessary to excavate a working platform such that a trackhoe will have sufficient reach
to achieve the required excavation depths. Upon completion of the excavation, lean fill
concrete should be utilized to fill or “plug” the throat of the sinkhole or channel and the
surrounding bedrock. The initial mix should be stiff enough such that a plug can be
developed in the throat of the feature. In lieu of this initial measure, competent large
boulder(s) sized greater than B/2 where "B" is the width of the throat, can be placed in
the bottom and concrete or grout can then be placed around the rock to form a massive
plug. Upon completion of the plug, a minimum two (2) foot thick layer of low
permeability on-site clayey soil should be placed and compacted over the concrete plug.
The remainder of the excavated area can then be filled utilizing common on-site
material which is compacted to the criteria outlined in the Controlled Fill Placement
section of this report. In order to minimize the amount of excavation required for
remediation of the sinkhole, we recommend that a geotechnical engineer from our office
be present full-time during excavation and remediation of the sinkhole.

DESIGN RECOMMENDATIONS

Foundations

Mat Foundation

Provided that the recommendations indicated herein are strictly maintained, it is our
opinion that the new tank structure should be supported directly on hard rock. We
recommend that a maximum allowable bearing pressure of 70,000 psf (70 ksf) be
utilized for design of foundations bearing on competent limestone bedrock. The
planned tank footprint is underlain by a relatively thin layer of lean/fat clay soil and
fractured/decomposed rock and hard limestone bedrock. Based on the boring data, we
anticipate that competent hard rock will be encountered between elevations ranging
from about 1549.5 to 1562.5 MSL. The boring and rock core information suggest that
some “dental work,” consisting of removal of all unsuitable soil and fractured rock, will
be necessary to obtain competent rock bearing conditions for the mat foundation,
Based on the underlying karst terrain, the “dental work” will result in a highly variable
rock bearing surface when complete. The contractor should be aware that complete
removal of all compressible soils will likely require mechanical and hand excavations.
Upon removal of all unsuitable soil and fractured rock, lean mix concrete should be
utilized to provide a uniform bearing surface for the new foundation.
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Drilled Piers (Caissons)

If the cost of over-excavation and replacement with lean-mix concrete is deemed cost
prohibitive, we recommend that drilled piers (caissons) be utilized to extend bearing
conditions to hard competent rock. We recommend that a maximum allowable end
bearing pressure of 70,000 psf (70 ksf) be utilized for design of the caissons. A side
shear strength (skin friction) value of 8,000 psf in the hard bedrock is considered
suitable for use in design of caissons which include a minimum rock socket of at least
1.5 caisson diameters. For design purposes, the soil located above the top of hard rock
(i.e. auger refusal depth) should not be considered as having any significant side shear
strength or bond resistance. For preliminary estimating purposes, we recommend that
minimum bearing depths (not including any required embedment depth) for caissons
within the northern and southern portions of the tank footprint be at elevations of 1549.5
and 1562.5 MSL, respectively. To reiterate, the site is underlain by karst geology, and
the actual top of hard bedrock will vary between test boring locations. Therefore, we
recommend that the final bearing elevations (not including any required embedment
depth) for the caissons be determined by the Phase II air-track drilling. For evaluation
of lateral load resistance, we recommend that a lateral modulus of subgrade reaction,
ks, of 150 kcf be used for the soil and 2,500 kcf be considered for the hard bedrock
zone. Based on the assumed structural loads and the recommendations, the new tank
will be bearing on hard rock, and total and differential settlements for the tank should be
negligible.

The project site is located in Harrisonburg, Virginia which is considered to be a low
seismic risk region. We recommend that site class “C” be utilized for seismic design of
foundations. This recommendation is for the designer utilizing the International Building
Code (IBC) 2012 guidelines. Liquefaction potential of the on-site soils is considered to
be negligible.

CONSTRUCTION RECOMMENDATIONS

Site Preparation

If it is determined that the most economical foundation design is the mat foundation
bearing on hard rock, initial site preparation should include removal of all topsoil,
overburden soil, fractured/decomposed rock and any other deleterious materials within
5 feet of the proposed tank footprint. Upon removal of all deleterious material and prior
to any fill placement or new construction, the underlying soil not removed for foundation
construction should be re-densified with appropriate compaction equipment and proof-
rolled with approved construction equipment. The proof-rolling should be conducted
with equipment such as a fully loaded tandem-axle dump truck or approved equivalent
to locate isolated soft spots or areas of excessive "pumping" which are too wet to
accommodate compacted fill. Correction of unstable areas can include scarification, air-
drying to a sufficient moisture content and re-compaction prior to fill placement or
excavation to a level of stable soils and replacement with new fill.
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Excavation Areas

As indicated in previous sections of this report, the carbonate bedrock present beneath
the site generally weathers differentially to produce an irregular top of rock profile.
Consequently, it is quite impossible to predict where rock will be encountered at
locations between specific exploration points. In general, overburden soils present can
be excavated with conventional earth moving equipment such as backhoes and tracked
loaders. Decomposed rock encountered can possibly be removed to a very limited
extent with a ripper. This layer, however, is typically thin and the transition from soil to
hard rock is somewhat abrupt. Hard bedrock or large boulders will require hoe-ram
chipping or hydraulic splitting for effective removal. Due to the close proximity of
existing structures and underlying karst terrain, we recommend that blasting be
prohibited during this project. All cut areas should be sloped and/or supported in
accordance with current Occupational Safety and Health Administration (O.S.H.A.)
Guidelines.

Based on the moisture test results, we anticipate that some of the soil originating from
on-site cuts may be wetter than the optimum moisture content for compaction. Proper
drainage of excavation areas will be very important in overall construction progress.
During excavation work, dry conditions should be maintained within the cut areas at all
times in order to reduce the need for additional undercutting or aeration of soils. The
contractor should be prepared to implement, if necessary, temporary de-watering
measures in these areas during construction. These measures can include sloping the
cut areas to appropriate sump pit(s) and pumping accumulated surface runoff from
precipitation events. All cut areas consisting of soil should be sealed at the end of each
day, to the extent which construction practicality will permit, to help prevent infiltration of
precipitation and subsequent unsuitable soil conditions.

Controlled Fill

Satisfactory Soils

On-site materials excavated from cut areas can generally be used for fill provided that
compaction criteria are strictly maintained. The on-site materials may have to be wetted
or dried on the order of 5 to 30 percent by weight to attain satisfactory moisture contents
for compaction. The moisture content for any new fill should be maintained within three
(3) percent of the optimum moisture content based on the Standard Proctor method
(ASTM D 698). This will be very dependent upon seasonal conditions at the time of
earthwork construction. Also, the lean to fat clays are relatively sensitive to moisture
fluctuations and typically can be effectively placed and compacted only during drier
seasons.

Fill materials should not contain any debris, waste, or frozen materials and they should
contain less than two (2) percent vegetation-organic materials by weight. Also,
materials classified as OL, OH, or Pt are not suitable for use as structural fill. On-site
high plasticity soils are generally suitable for re-use as structural fill provided that proper
drainage, grading, and sloping away from the structure is maintained both during and
after construction. Blasted or "shot" limestone rock can be utilized for fill provided that
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certain construction procedures are observed, if applicable. These procedures include
maintaining the maximum particle size of the rock, prohibiting nesting of boulders, and
mixing sufficient amounts of soil fines with the rock to fill in open voids between the rock
particles.

Controlled fill for the project should be free of rock larger than four (4) inches in any
dimension. All proposed fill materials should be approved by a geotechnical engineer
prior to placement as controlled fill, and representative samples should be obtained one
week prior to placement of that material to allow time for completion of the necessary
laboratory tests.

Placement and Compaction

Prior to compaction, the moisture content of each layer should be adjusted, as
necessary, to obtain the required moisture content to achieve the specified compaction
level. Each layer should be compacted to the required percentage of maximum dry
density. Fill should not be placed on surfaces that are muddy or frozen, or have not
been approved by testing and/or proof-rolling. Free water should be prevented from
appearing on the surface during or subsequent to compaction operations.

Soil material which is removed because it is too wet to permit proper compaction can be
stockpiled, or spread and allowed to dry. Drying can be facilitated by discing or
harrowing until the moisture content is reduced to an acceptable level. When the soil is
too dry, water should be applied uniformly to the subgrade surface or to the layer to be
compacted.

All fill material compacted by heavy compaction equipment should be placed in
maximum 9-inch loose lifts. All fill material compacted by hand-operated tampers or
light compaction equipment should be placed in maximum 4-inch loose lifts.

Any fill material placed within pavement and structure footprints and extending five (5)
feet beyond the perimeters should be compacted to at least 100 percent of the
laboratory maximum dry density as determined by the Standard Proctor method (ASTM
D 698). The moisture content of the soils should be at or within three (3) percentage
points of the optimum moisture content. In areas where mixtures of shot rock and soil
fill are placed, minimum passes with compaction equipment should be established
during construction, and all areas should be proof-rolled with approved equipment for
acceptance of compaction where in-place moisture-density tests are not feasible.

Foundation Construction

Mat Foundation

It is anticipated that conventional earth excavation equipment such as a backhoe or
trackhoe can be utilized to excavate the overburden soils and to some extent the
fractured/decomposed limestone rock for mat foundation construction. After all the
overburden soil and fractured/decomposed rock has been removed, lean mix concrete
should be utilized to provide a uniform and level bearing surface for the mat foundation



Proposed 500,000 Gallon Water Tank November 17, 2015
RE: Triad Project No. 07-15-0091 Page 12

after. All excavations above the footings should be backfilled with soil and properly
compacted after the mat foundation has been constructed to the tank bottom level. This
measure will help prevent potential ponding of water during precipitation events and
subsequent strength reduction of any soils located adjacent to the tank foundation.

Any underground utilities which are located below or adjacent to the new tank
foundation should be backfilled with lean mix concrete or flowable fill grout to grades
which are at or above the design bearing levels immediately after foundation
construction is complete. In addition, minimal thicknesses of bedding stone should be
utilized beneath the utility lines in order to help prevent significant accumulation of water
from precipitation developing within the utility trench area.

Drilled Piers (Caissons)

We believe that construction of the caissons will require both soil and rock removal
techniques. The caissons should be constructed to bear on competent bedrock with a
flat bearing surface. The foundation should be approved by an experienced
representative of our office to verify that suitable bearing material has been encountered
and that acceptable construction techniques are being utilized.
The project specifications should include a requirement that the deep foundation
contractor have a minimum of five (5) years of acceptable construction experience. We
anticipate that a conventional caisson drill equipped with rock augers and core barrels
can be used to advance the caisson hole. Temporary casing should be installed to
shore the hole during and/or after the proposed bearing level is achieved to allow proper
clean-out and inspection of the caisson bearing surface. Although a static groundwater
level was not encountered prior to coring operations, temporary de-watering equipment
such as a pump should be available to remove groundwater prior to placement of
concrete for the caisson. Perched water conditions above the top of hard rock are
common within the general region. Relatively dry conditions in the caisson should be
maintained prior to concrete placement.

To facilitate smooth placement of concrete in the caisson, we suggest that a maximum
slump of 5 inches be permitted for the concrete, provided that a suitable mix design is
developed to assure the necessary strength at the appropriate water-to-cement ratio.
Placement of concrete in the caisson by the free-fall method should be adequate for the
depth anticipated with the stipulation that the concrete be guided (in an acceptable
manner) down the center of the shaft or reinforcing cage. It has been our experience
that consolidation of the concrete by vibratory means has not been necessary except
where there have been large amounts of reinforcing steel with close spacing between
bars.

Utility Construction

Locations and invert elevations for proposed utilities have not been provided to us. In
general, we anticipate that conventional excavation equipment such as a backhoe or
trackhoe can be used for utility excavations in the residual soils and any new controlled
fill. Any excavations which encounter hard bedrock will require hoe-ram chipping with a
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trackhoe to attain scheduled invert elevations. Blasting should be strictly prohibited for
this project. All utility trenches should be sloped and/or supported in accordance with
current O.S.H.A. requirements.

In areas where “shot” rock and soil fill has been placed during mass earthwork
construction, an acceptable substitute backfill material should be used for new utility
trench backfill. This is recommended because of the inherent difficulty in re-compacting
“shot” rock materials in trenches using small, hand-operated equipment. The substitute
material should comply with the maximum particle size restrictions specified for the
particular utility. Trenches below the tank footprint should be backfilled in accordance
with the Controlled Fill section of this report.

Construction Observations

We recommend that the geotechnical engineering firm of record, Triad, be retained to
observe the construction activities to verify that the field conditions are consistent with
the findings of our exploration. If significant variations are encountered, or if the design
is altered, we should be notified. We should provide personnel as required to:

• observe final surface material removal and witness and document proof-rolling of
the original subgrade prior to any fill placement.

• examine, test and approve fill construction. Field density tests should be
performed in accordance with ASTM D 6938 (nuclear method). At least three
field density tests should be conducted for each lift, or at a frequency determined
to be sufficient by the geotechnical engineer based on the amount of fill being
placed, to confirm the required soil compaction.

• examine, test and verify all foundation bearing surfaces, foundation depths, and
reinforcing steel size, amount, and placement for the structure. All foundation
bearing levels should be examined immediately prior to placing reinforcing steel
and concrete to confirm that the required bearing support is available.
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FIELD EXPLORATION

The subsurface conditions at the site were explored by drilling four (4) test borings with
Standard Penetration Tests (SPT) and sampling. NQ rock coring was performed at two
(2) locations to further evaluate the rock at the site. The borings were drilled by
Connelly utilizing a track-mounted rotary auger drill rig and hollow stem augers to
advance the hole. The field exploration was supervised by geotechnical engineering
personnel from our office.

SPT and sampling was performed in accordance with ASTM D 1586. The SPTs were
performed to depths indicated on the attached boring log using a split barrel sampler
with an outside diameter of two (2) inches and an inside diameter of one and three-
eighths (1-3/8) inches. The split barrel sampler was driven eighteen (18) inches with a
hammer weighing approximately 140 pounds and falling thirty (30) inches. The number
of blows required to drive the split barrel sampler at six (6) inch increments was
recorded on the boring logs. The method utilized to classify the soils is defined in
Figure No. 1, Key To Identification Of Soils And Weathered Rock Samples. The
method utilized to classify the rock is identified in Figure No. 2, Key To Identification of
Hard Rock.
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LABORATORY TESTING

The soil samples obtained during the field exploration were visually classified in the field
by geotechnical engineering personnel from Triad. The recovered soils were further
evaluated by laboratory testing. Laboratory soil tests were conducted in accordance
with applicable ASTM Standards as listed below:

1) Moisture content tests were performed in accordance with ASTM D 2216.

2) Atterberg Limits tests, consisting of the liquid limit, plastic limit, and plasticity
index, were performed in accordance with ASTM D 4318.

3) Sieve analysis tests with washed No. 200 sieve test were performed in
accordance with ASTM D 422.

4) Unconfined Compressive Strength Tests (Rock) were performed in accordance
with ASTM D 2938.

A summary and details of the laboratory tests are included on the following pages of this
appendix.
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Tested By: MWB Checked By: RAS

Triad Engineering, Inc.

10-2-2015

C-2

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown fat CLAY, some sand, trace gravel
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CH A-7-5(37)

Wiley / Wilson

Proposed 500,000 Gallon Water Tank
Harrisonburg, VA

07-15-0091

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: Jar Depth: 0 ft. - 4.0 ft.
Sample Number: B-1 Date:

Client:

Project:

Project No: Figure
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Tested By: MWB Checked By: RAS

Triad Engineering, Inc.

10-2-2015

C-3

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown clayey SAND, some gravel
1 1/2
3/4
3/8
#4

#10
#20
#40
#100
#200

100.0
91.1
87.3
76.8
66.2
55.9
48.3
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24 37 13

15.6757 7.8813 1.1927
0.5007

SC A-2-6(1)

Wiley / Wilson

Proposed 500,000 Gallon Water Tank
Harrisonburg, VA

07-15-0091

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: Jar Depth: 2.5 ft. - 6.5 ft.
Sample Number: B-2 Date:

Client:

Project:

Project No: Figure
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	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:
	Parkview 0.5 Million Gallon Elevated Water Tank

	Article 2 –  The Project
	2.01 The Project for which the Work under the Contract Documents may be the whole or only a part is generally described as follows:
	The project consists of the construction of a 0.5 million gallon elevated composite water storage tank and related appurtenances and improvements at Eastern Mennonite University.

	Article 3 –  Engineer
	3.01 The Project has been designed by Wiley|Wilson, 127 Nationwide Drive, Lynchburg, VA 24502 (Engineer), which is to act as Owner’s representative, assume all duties and responsibilities, and have the rights and authority assigned to Engineer in the ...

	Article 4 –  Contract Times
	4.01 Time 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 Days to Achieve Substantial Completion and Final Payment
	A. The Work will be substantially completed within 270 days after the date when the Contract Times commence to run as provided in Paragraph 2.03 of the General Conditions, and completed and ready for final payment in accordance with Paragraph 14.07 of...

	4.03 Liquidated Damages
	A. Contractor and Owner recognize that time is of the essence as stated in Paragraph 4.01 above and that Owner will suffer financial loss if the Work is not completed within the times specified in Paragraph 4.02 above, plus any extensions thereof allo...


	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 a lump sum of:  $__________.
	B. All specific cash allowances are included in the above price in accordance with Paragraph 13.02 of the General Conditions.


	Article 6 –  Payment Procedures
	6.01 Submittal and Processing of Payments
	A. Contractor shall submit Applications for Payment in accordance with Article 14 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 account of the Contract Price on the basis of Contractor’s Applications for Payment on or about the 25th day of each month during performance of the Work as provided in Paragraph 6.02.A.1 below. All such paymen...
	1. 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 Engineer may determine or Owner may withhold, including but not limited t...
	a. 95 percent of 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).



	6.03 Final Payment
	A. Upon final completion and acceptance of the Work in accordance with Paragraph 14.07 of the General Conditions, Owner shall pay the remainder of the Contract Price as recommended by Engineer as provided in said Paragraph 14.07.


	Article 7 –  Interest
	7.01 All moneys not paid when due as provided in Article 14 of the General Conditions shall bear interest at the rate of 0 percent per annum.

	Article 8 –  Contractor’s Representations
	8.01 In order to induce Owner to enter into this Agreement, Contractor makes the following representations:
	A. Contractor has examined and carefully studied the Contract Documents and the other related data identified in the Bidding Documents.
	B. Contractor has visited the Site and become familiar with and is satisfied as to the general, local, and Site conditions that may affect cost, progress, and performance of the Work.
	C. Contractor is familiar with and is satisfied as to all federal, state, and local Laws and Regulations that may affect cost, progress, and performance of the Work.
	D. Contractor has considered the information known to Contractor; information commonly  known to contractors doing business in the locality of the Site; information and observations obtained from visits to the Site; the Contract, with respect to the e...
	E. Contractor does not consider that 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...
	F. 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.
	G. Contractor has given Engineer written notice of all conflicts, errors, ambiguities, or discrepancies that Contractor has discovered in the Contract Documents, and the written resolution thereof by Engineer is acceptable to Contractor.
	H. The Contract Documents are generally sufficient to indicate and convey understanding of all terms and conditions for performance and furnishing of the Work.


	Article 9 –  Contract Documents
	9.01 Contents
	A. The Contract Documents consist of the following:
	1. This Agreement (pages 1 to 8, inclusive).
	2. Performance bond (pages 1 to 3, inclusive).
	3. Payment bond (pages 1 to 3, inclusive).
	4. General Conditions (pages 1 to 82, inclusive).
	5. Supplementary Conditions (pages 1 to 4, inclusive).
	6. Specifications as listed in the table of contents of the Project Manual.
	7. Drawings consisting of 16 sheets with each sheet bearing the following general title: Parkview 0.5 Million Gallon Elevated Water Tank.
	8. Addenda (numbers       to     , inclusive).
	9. Exhibits to this Agreement (enumerated as follows):
	a. Contractor’s Bid (pages       to     , inclusive).
	b. Documentation submitted by Contractor prior to Notice of Award (pages       to     , inclusive).

	10. The following which may be delivered or issued on or after the Effective Date of the Agreement and are not attached hereto:
	a. Notice to Proceed (pages 1 to 1, inclusive).
	b. Work Change Directives.
	c. Change Orders.
	11. Certificate of insurance and endorsements.
	12. Invitation to Bid”.


	B. The documents listed in Paragraph 9.01.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 9.
	D. The Contract Documents may only be amended, modified, or supplemented as provided in Paragraph 3.04 of the General Conditions.


	Article 10 –  Miscellaneous
	10.01 Terms
	A. Terms used in this Agreement will have the meanings stated in the General Conditions and the Supplementary Conditions.

	10.02 Assignment of Contract
	A. No assignment by a party hereto of any rights under or interests in the Contract will be binding on another party hereto without the written consent of the party sought to be bound; and, specifically but without limitation, moneys that may become d...

	10.03 Successors and Assigns
	A. Owner and Contractor each binds itself, its partners, successors, assigns, and legal representatives to the other party hereto, its partners, successors, assigns, and legal representatives in respect to all covenants, agreements, and obligations co...
	B. Any provision or part of the Contract Documents held to be void or unenforceable under any Law or Regulation shall be deemed stricken, and all remaining provisions shall continue to be valid and binding upon Owner and Contractor, who agree that the...
	10.04 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 10.05:
	1. “corrupt practice” means the offering, giving, receiving, or soliciting of any thing 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...
	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.




	260526 fl - grounding and bonding for electrical systems.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Burndy; Part of Hubbell Electrical Systems.
	2. Harger Lightning & Grounding.
	3. O-Z/Gedney; an EGS Electrical Group brand; an Emerson Industrial Automation business.


	2.2 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.3 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors: ASTM B 3.
	2. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	3. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	4. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

	C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and shall be ...

	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.
	C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	2.5 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Structural Steel: Welded connectors.


	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus. Install a main bonding jumper between the neutral and ground buses.

	3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, install ground rod before manhole is placed and provide No...
	C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding conductor. Make connections with No. 4 AWG min...
	D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with substations by connecting them to underground cable and grounding electr...

	3.4 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Three-phase motor and appliance branch circuits.

	C. Antifrost Heating Cables: Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable. Bond conductor to heater units, piping, connected equipment, and components.
	D. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor connected to the receptacle grounding terminal. Isolate conductor from raceway and from panelboard grounding terminals. Terminate at equipment grounding cond...
	E. Metallic Fences: Comply with requirements of IEEE C2.
	1. Grounding Conductor: Bare copper, not less than No. 8 AWG.
	2. Gates: Shall be bonded to the grounding conductor with a flexible bonding jumper.
	3. Barbed Wire: Strands shall be bonded to the grounding conductor.


	3.5 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.
	2. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	C. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	D. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building. Connect grounding conductors to main metal water servi...
	2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.


	3.6 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.

	B. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at individual ground rods. Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.


	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
	2. Handhole Grounds:  10 ohms.

	F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.






