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SUPPLIES/SERVICES AND PRICES 

SUPPLIES/SERVICES AND PRICES 

ITEM SUPPLIES OR SERVICES QTY UNIT UNIT AMOUNT 
NUMBER PRICE 
0001 The Contractor shall complete the  
 work in accordance with the 
 attached Specifications. 1 LO 

0002 The contractor shall provide the  
 Submittals as specified in the  
 Attached Submittal Register  
  in the Specifications. 1 LO 

TOTAL DOLLAR AMOUNT FOR CLINs*: $ 

PLACE OF DELIVERY - FOB DESTINATION 

The contractor shall deliver data, all transportation charges paid, to destination in accordance 
with the clause of the Schedule titled FAR 52.247-34 FOB Destination (NOV 1991).

 Naval Research Laboratory 
 Contract Number 
 ATTN: 
 CODE: 
 LOCATION:   
 PHONE:
 4555 Overlook Avenue, SW 
 Washington DC 20375-5320 

(to be completed at time of award) 

ACCOUNTING AND APPROPRIATION DATA 

(to be provided at time of award) 

ATTACHMENTS

The following attachments will ecome a material part of the resulting contract, with the exception 
of item number (5), which is provided for solicitation purposes only: 

(1) Requirements For On-Site Contractors 
(2) Wage Decision: DC030003 
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(3) Specifications PW# 3318 
(4) Drawings 80091
(5) Cost Estimate Form 

EVALUATION

Award will be made to the responsible offeror proposing the lowest price that meets or exceeds 
the acceptability standards for non-cost factors. 

**IMPORTANT** - INFORMATION NEEDED TO EVALUATE OFFERS 

THE OFFEROR SHOULD PROVIDE A BREAKDOWN OF PRICE ON THE ENCLOSED COST 
ESTIMATE FORM TO FACILITATE A TIMELY AWARD PROCESS. 

TYPE OF REQUEST FOR QUOTE 

This procurement is being processed as a Full and Open Competition.

SMALL BUSINESS COMPETITIVENESS DEMONSTRATION PROGRAM 

This procurement is being processed in accordance with the Small Business Competitiveness 
Demonstration Program.   Any resulting award will be issued pursuant to the same, as applicable to 
DoD and Navy. 

REPRESENTATIONS AND CERTIFICATIONS 

The Contractor’s completed Representations, Certifications, and Other Statements of Offerors or 
Respondents is incorporated herein by reference in any resultant award. 

DATE OF COMMENCEMENT OF WORK

THE DATE OF AWARD WILL BE THE DATE OF COMMENCEMENT OF WORK. No additional 
notice to proceed will be issued. 

PAYMENT BONDS OR ALTERNATIVE PAYMENT PROTECTIONS 

The contractor is advised that any required payment bonds or Alternative Payment Protections must 
be promptly executed and returned to the contracting officer. 
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PROCURING OFFICE REPRESENTATIVE 

Please direct questions to the appropriate office listed below: 

Contract Matters –Tommy R. Albrecht, Code 3230.TA , (202)767-3003, DSN 297-3003, or Telecopier 
(202)767-6197

Security Matters- Contracting Officer for Security, Code 1221, (202) 767-2240, DSN 297-2240, email
security-group@nrl.navy.mil

Safety Matters- Head, Safety Branch, Code 3540, (202) 767-2232, DSN 297-2232, email 
safety@nrl.navy.mil

CONTRACTING OFFICER’S CONSTRUCTION REPRESENTATIVE - FUNCTIONS AND 
LIMITATIONS

is hereby designated the cognizant construction Representative who will represent the 
Contracting Officer in the administration of technical details within the scope of this contract 
and inspection and acceptance. The construction Representative is not otherwise authorized 
to make any representations or commitments of any kind on behalf of the Contracting Officer 
or the Government. The Construction Representative does not have the authority to alter the 
Contractor’s obligations or change the specifications in the contract. If, as a result of technical 
discussions, it is desirable to alter contract obligations or statements of work, a modification 
must be issued in writing and signed by the Contracting Officer.

(to be completed at time of award) 

INVOICES

All invoices will be submitted to the Contracting Officer’s Construction Representative listed above.  The 
COR or TM will sign the invoice and forward to the Cost Accounting Section, Code 3351.1 for payment 
processing in coordination with DFAS Charleston.
The Construction Representative, after review and signature of the invoices submitted, if 
applicable, will forward the invoice to the Cost Accounting Section, Code 3351 for payment 
processing in coordination with DFAS CHARLESTON. “Contractor’s Invoice” which will be 
provided at time of award shall be submitted when requesting payments under this contract. If 
the contractor has submitted the information required by FAR 52.232-5 and is eligible for 
payment, monthly payments will be made when the period of performance exceeds 60 days.

TECHNICAL DIRECTION

(a) Performance of the work hereunder is subject to the technical direction of the 
Construction Representative designated in this contract or his duly authorized representative. 
For the purposes of this clause, technical direction includes the following: 
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(1) Direction to the Contractor which shifts work emphasis between work areas or tasks, 
requires pursuit of certain lines of inquiry, fills in details or otherwise serves to 
accomplish the objectives described in the statement of work; 

(2) Guidelines to the Contractor which assist in the interpretation of drawings, 
specifications or technical portions of work description. 

(3) Administration of labor clauses.

(b) Technical direction must be within the general scope of work stated in the contract. 
Technical instructions may not be used to: 

(1) Assign additional work under the contract 
(2) Direct a change as defined in the contract clause entitled "Changes"; 
(3) Increase or decrease the estimated contract price or the time required for contract 

performance; or 
(4) Change any of the terms, conditions or specifications of the contract. 

(c) The only individual authorized to in any way amend or modify any of the terms of this 
contract shall be the Contracting Officer. When, in the opinion of the Contractor, any technical 
instruction calls for effort outside the scope of the contract or inconsistent with this special 
provision, the Contractor shall notify the Contracting Officer in writing within ten working days 
after its receipt. The Contractor shall not proceed with the work affected by the technical 
direction until the Contractor is notified by the Contracting Officer that the technical direction is 
within the scope of the contract. 

(d) Nothing in the foregoing paragraphs may be construed to excuse the Contractor from 
performing that portion of work statement which is not affected by the disputed technical 
instruction.

PRE-CONSTRUCTION CONFERENCE 

The contractor should contact the Contracting Officer’s Construction Representative listed herein 
within 5 dates of award to arrange for a Pre-Construction Conference. 
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CIVIL WORKS SIMPLIFIED ACQUISITION 
CLAUSES

52.252-2 Clauses Incorporated by Reference. (Feb 1998) 

This contract incorporates one or more clauses by reference, with the same force and effect as if they 
were given in full text. Upon request, the Contracting Officer will make their full text available. Also, 
the full text of a clause may be accessed electronically at this/these address(es):

http://www.arnet.gov/far
http://heron.nrl.navy.mil/contracts/home.htm

(End of clause) 

FAR CLAUSE TITLE

52.204-2 - Security Requirements Alternate II (AUG 1996) 
52.204-7 - Central Contractor Registration (JUL 2006) 
52.211-15  Defense Priority and Allocation Requirements (Sep 1990) 
52.222-5  Davis Bacon Act--Secondary Site of the Work (JUL 2005)
52.222-6 - Davis-Bacon Act. (JUL 2005)
52.222-7 - Withholding Of Funds. (Feb 1988) 
52.222-8 - Payrolls And Basic Records. (Feb 1988)  
52.222-9 - Apprentices And Trainees. (JUL 2005)
52.222-10 - Compliance With Copeland Act Requirements. (Feb 1988) 
52.222-11 - Subcontracts (Labor Standards) (JUL 2005)
52.222-12 - Contract Termination -- Debarment. (Feb 1988) 
52.222-13 - Compliance With Davis-Bacon And Related Act Regulations (Feb 1988). 
52.222-14 - Disputes Concerning Labor Standards. (Feb 1988) 
52.222-15 - Certification of Eligibility. (Feb 1988) 
52.222-27 - Affirmative Action Compliance Requirements for Construction (Apr 1984)
52.222-39 - Notification Of Employee Rights Concerning Payment Of Union Dues Or Fees (DEC 

2004)
52.222-50   Combating Trafficking in Persons.(APR 2006) 
52.225-9  - Buy American Act--Construction Materials. (Jan 2005) 
52.232-5 - Payments Under Fixed-Price Construction Contracts (SEP 2002) FAR 52.232-1 

INCLUDED IN FAR 52.213-4 IS DELETED.
52.232-27 - Prompt Payment For Construction Contracts (SEP 2005) FAR 52.232-25 

INCLUDED IN FAR 52.213-4 IS DELETED.
52.236-3 - Site Investigation And Conditions Affecting The Work (Apr 1984)
52.236-5 - Material And Workmanship (Apr 1984)  
52.236-6 - Superintendence By The Contractor (Apr 1984) 
52.236-7 - Permits And Responsibilities (Nov 1991) 
52.236-8 - Other Contracts (Apr 1984)  
52.236-9 - Protection Of Existing Vegetation, Structures, Equipment, Utilities, And 

Improvements (Apr 1984) 
52.236-10 - Operations And Storage Areas (Apr 1984)
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52.236-11 - Use And Possession Prior To Completion (Apr 1984) 
52.236-14 - Availability And Use Of Utility Services (Apr 84) 
52-236-17 - Layout Of Work (Apr 84) 
52.236-21 - Specifications And Drawings For Construction (Apr 1984) - Alternate II (Apr 1984) 
52.236-26 - Preconstruction Conference (Feb 1995)  
52.242-14 - Suspension Of Work (Apr 1984) 
52.243-5 - Changes And Changed Conditions (Apr 1984)  
52.246-1 - Contractor Inspection Requirements (APR 1994) 
52.246-12 - Inspection Of Construction (Jul 1986) 
52.247-34 - F.O.B. Destination (NOV 1991) 

DFARS CLAUSE TITLE

252.204-7003 - Control Of Government Personnel Work Product (APR 1992) 
252.204-7004  Alternate A (Nov 2003) 
252.204-7005 - Oral Attestation Of Security Responsibilities (NOV 2001) 
252.219-7002 - Notice of Small Disadvantaged Business Set-Aside (May 1994) 
252.225-7025 - Restriction On Acquisition Of Forgings (Jul 2006) 
252.232-7009  Mandatory Payment by Governmentwide Commercial Purchase Card.( DEC 

2006)
252.232-7010 - Levies On Contract Payments (SEP 2005) 
252.236-7000 - Modification Proposals -- Price Breakdown. (Dec 1991) 
252.236-7001 - Contract Drawings, And Specifications (Aug 2000) 
252.236-7002 - Obstruction of Navigable Waterways. (Dec 1991) 
252.243-7001 - Pricing Of Contract Modifications (DEC 1991)  
252.244-7000 - Subcontracts For Commercial Items And Commercial Components (DoD 

Contracts) (JAN 2007) 
252.247-7023 Transportation of Supplies by Sea (MAY 2002) (Alternate III) (MAY 2002)

FAR CLAUSE TITLE

FAR 52.204-9 -- PERSONAL IDENTITY VERIFICATION OF CONTRACTOR PERSONNEL. (Nov 
2006)

(a) The Contractor shall comply with agency personal identity verification procedures 
identified in the contract that implement Homeland Security Presidential Directive-12 (HSPD-
12), Office of Management and Budget (OMB) guidance M-05-24, as amended, and Federal 
Information Processing Standards Publication (FIPS PUB) Number 201, as amended. 

(b) The Contractor shall insert this clause in all subcontracts when the subcontractor is 
required to have routine physical access to a Federally-controlled facility and/or routine 
access to a Federally-controlled information system. 

(End of Clause) 

FAR 52.211-10 - Commencement, Prosecution, and Completion of Work. (Apr 1984) 
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The Contractor shall be required to 
(a) commence work under this contract within 5 calendar days after the date the Contractor 
receives the notice to proceed, 
(b) prosecute the work diligently, and 
(c) complete the entire work ready for use not later than 120 days after contract award. The time 
stated for completion shall include final cleanup of the premises. 
(End of clause) 

FAR 52.211-12 Liquidated Damages – Construction (Sept 2000) 

(a) If the Contractor fails to complete the work within the time specified in the contract, the 
Contractor shall pay liquidated damages to the Government in the amount of 
______$110_________________ for each calendar day of delay until the work is completed or 
accepted.

(b) If the Government terminates the Contractor's right to proceed, liquidated damages will continue 
to accrue until the work is completed. These liquidated damages are in addition to excess costs of 
repurchase under the Termination clause. 
 (c) If the Government does not terminate the Contractor's right to proceed, the resulting damage 
will consist of liquidated damages until the work is completed or accepted. 

FAR 52.213-4 Terms and Conditions--Simplified Acquisitions (Other Than Commercial Items) 
(Jan 2006) (the reference to the clause at FAR 52.225-1- Buy American Act-
Balance of Payments Program-Supplies is deleted) 

(a) The Contractor shall comply with the following Federal Acquisition Regulation (FAR) clauses 
that are incorporated by reference: 

(1) The clauses listed below implement provisions of law or Executive order: 

(i) 52.222-3, Convict Labor (June 2003) (E.O.11755). 

(ii)  52.222-21, Prohibition of Segregated Facilities (Feb 1999) (E.O. 11246). 

(iii)  52.222-26, Equal Opportunity (Apr 2002) (E.O. 11246). 

(iv) 52.225-13, Restrictions on Certain Foreign Purchases (FEB 2006) (E.o.s, 
proclamations, and statutes administered by the Office of Foreign Assets Control of 
the Department of the Treasury). 

(v) 52.233-3, Protest After Award (Aug 1996) (31 U.S.C.3553). 

(vi) 52.233-4, Applicable Law for Breach of Contract Claim (OCT 2004) (Pub. L. 108-77, 
108-78).
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(2) Listed below are additional clauses that apply: 

(i) 52.232-1, Payments (Apr 1984). 

(ii) 52.232-8, Discounts for Prompt Payment (FEB 2002). 

(iii) 52.232-11, Extras (Apr 1984). 

(iv) 52.232-25, Prompt Payment (Oct. 2003). 

(v) 52.233-1, Disputes (7/02). 

(vi) 52.244-6, Subcontracts for Commercial Items (Feb 2006). 

(vii) 52.253-1, Computer Generated Forms (Jan 1991). 

(b) The Contractor shall comply with the following FAR clauses, incorporated by reference, unless 
the circumstances do not apply: 

(1) The clauses listed below implement provisions of law or Executive order: 

(i) 52.222-19, Child Labor--Cooperation with Authorities and Remedies (Jan 2006) (E.O. 
13126). (Applies to contracts for supplies exceeding the micro-purchase threshold.) 

(ii) 52.222-20, Walsh-Healey Public Contracts Act (Dec 1996) (41 U.S.C. 35-45) (Applies 
to supply contracts over $10,000 in the United States, Puerto Rico, or the U.S. 
Virgin Islands). 

(iii) 52.222-35, Equal Opportunity for Special Disabled Veterans, Veterans of the Vietnam 
Era, and Other Eligible Veterans (DEC 2001) (38 U.S.C. 4212) (Applies to contracts 
of $25,000 or more). 

(iv)  52.222-36, Affirmative Action for Workers with Disabilities (June 1998) (29 U.S.C. 
793). (Applies to contracts over $10,000, unless the work is to be performed outside 
the United States by employees recruited outside the United States.) (For purposes 
of this clause, United States includes the 50 States, the District of Columbia, Puerto 
Rico, the Northern Mariana Islands, American Samoa, Guam, the U.S. Virgin 
Islands, and Wake Island.) 

(v) 52.222-37, Employment Reports on Special Disabled Veterans, Veterans of the 
Vietnam Era, and Other Eligible Veterans (DEC 2001) (38 U.S.C. 4212) (Applies to 
contracts of $25,000 or more). 

(vi) 52.222-41, Service Contract Act of 1965, As Amended (JUL 2005) (41 U.S.C. 351, et 
seq.) (Applies to service contracts over $2,500 that are subject to the Service 
Contract Act and will be performed in the United States, District of Columbia, Puerto 
Rico, the Northern Mariana Islands, American Samoa, Guam, the U.S. Virgin 
Islands, Johnston Island, Wake Island, or the outer continental shelf lands). 
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(vii) 52.223-5, Pollution Prevention and Right-to-Know Information (Aug 2003) (E.O. 
13148) (Applies to services performed on Federal facilities). 

(viii) 52.225-1, Buy American Act --Supplies (June 2003) (41 U.S.C. 10a-10d) (Applies to 
contracts for supplies, and to contracts for services involving the furnishing of 
supplies, for use within the United States or its outlying areas, if the value of the 
supply contract or supply portion of a service contract exceeds the micro-purchase 
threshold and the acquisition— 

 (A) Is set aside for small business concerns; or 

(B) Cannot be set aside for small business concerns (see 19.502-2), and does 
not exceed $25,000.)

(ix) 52.232-33, Payment by Electronic Funds Transfer -- Central Contractor Registration 
(May 1999). (Applies when the payment will be made by electronic funds transfer 
(EFT) and the payment office uses the Central Contractor Registration (CCR) 
database as its source of EFT information.) 

(x) 52.232-34, Payment by Electronic Funds Transfer – Other than Central Contractor 
Registration (May 1999). (Applies when the payment will be made by EFT and the 
payment office does not use the CCR database as its source of EFT information.) 

(xi) 52.247-64, Preference for Privately Owned U.S.-Flag Commercial Vessels (Feb 
2006) (46 U.S.C. Appx 1241). (Applies to supplies transported by ocean vessels 
(except for the types of subcontracts listed at 47.504(d).) 

 (2) Listed below are additional clauses that may apply: 

(i) 52.209-6, Protecting the Government’s Interest When Subcontracting with 
Contractors Debarred, Suspended, or Proposed for Debarment (JAN 2005) (Applies 
to contracts over $25,000). 

(ii) 52.211-17, Delivery of Excess Quantities (Sep 1989) (Applies to fixed-price supplies). 

(iii) 52.247-29, F.o.b. Origin (Feb 2006) (Applies to supplies if delivery is f.o.b. origin). 

(iv) 52.247-34, F.o.b. Destination (Nov 1991) (Applies to supplies if delivery is f.o.b. 
destination).

(c) FAR 52.252-2, Clauses Incorporated by Reference (Feb 1998). This contract incorporates one 
or more clauses by reference, with the same force and effect as if they were given in full text. 
Upon request, the Contracting Officer will make their full text available. Also, the full text of a 
clause may be accessed electronically at this/these address(es): 
http://www.arnet.gov/far/
http://www.acq.osd.mil/dp/dars/dfars.html
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(d) Inspection/Acceptance. The Contractor shall tender for acceptance only those items that 
conform to the requirements of this contract. The Government reserves the right to inspect or 
test any supplies or services that have been tendered for acceptance. The Government may 
require repair or replacement of nonconforming supplies or reperformance of nonconforming 
services at no increase in contract price. The Government must exercise its postacceptance 
rights -- 

(1) Within a reasonable period of time after the defect was discovered or should have been 
discovered; and 

(2) Before any substantial change occurs in the condition of the item, unless the change is 
due to the defect in the item. 

(e) Excusable delays. The Contractor shall be liable for default unless nonperformance is caused 
by an occurrence beyond the reasonable control of the Contractor and without its fault or 
negligence, such as acts of God or the public enemy, acts of the Government in either its 
sovereign or contractual capacity, fires, floods, epidemics, quarantine restrictions, strikes, 
unusually severe weather, and delays of common carriers. The Contractor shall notify the 
Contracting Officer in writing as soon as it is reasonably possible after the commencement of 
any excusable delay, setting forth the full particulars in connection therewith, shall remedy such 
occurrence with all reasonable dispatch, and shall promptly give written notice to the 
Contracting Officer of the cessation of such occurrence. 

(f) Termination for the Government’s convenience. The Government reserves the right to terminate 
this contract, or any part hereof, for its sole convenience. In the event of such termination, the 
Contractor shall immediately stop all work hereunder and shall immediately cause any and all of 
its suppliers and subcontractors to cease work. Subject to the terms of this contract, the 
Contractor shall be paid a percentage of the contract price reflecting the percentage of the work 
performed prior to the notice of termination, plus reasonable charges that the Contractor can 
demonstrate to the satisfaction of the Government, using its standard record keeping system, 
have resulted from the termination. The Contractor shall not be required to comply with the cost 
accounting standards or contract cost principles for this purpose. This paragraph does not give 
the Government any right to audit the Contractor’s records. The Contractor shall not be paid for 
any work performed or costs incurred that reasonably could have been avoided. 

(g) Termination for cause. The Government may terminate this contract, or any part hereof, for 
cause in the event of any default by the Contractor, or if the Contractor fails to comply with any 
contract terms and conditions, or fails to provide the Government, upon request, with adequate 
assurances of future performance. In the event of termination for cause, the Government shall 
not be liable to the Contractor for any amount for supplies or services not accepted, and the 
Contractor shall be liable to the Government for any and all rights and remedies provided by 
law. If it is determined that the Government improperly terminated this contract for default, such 
termination shall be deemed a termination for convenience. 

(h) Warranty. The Contractor warrants and implies that the items delivered hereunder are 
merchantable and fit for use for the particular purpose described in this contract. 

(End of Clause) 



SOLICITATION NO. N00173-07-Q-TA02 
PAGE 12 

PW#3318

FAR 52.223-7 Notice Of Radioactive Materials (Nov 1991) 

(a) The Contractor shall notify the Contracting Officer or designee, in writing, ____5____*
 days prior to the delivery of, or prior to completion of any servicing required by this contract of, items 
containing either 
 (1) radioactive material requiring specific licensing under the regulations issued pursuant to 
the Atomic Energy Act of 1954, as amended, as set forth in Title 10 of the Code of Federal 
Regulations, in effect on the date of this contract, or 
 (2) other radioactive material not requiring specific licensing in which the specific activity is 
greater than 0.002 microcuries per gram or the activity per item equals or exceeds 0.01 microcuries. 
Such notice shall specify the part or parts of the items which contain radioactive materials, a 
description of the materials, the name and activity of the isotope, the manufacturer of the materials, 
and any other information known to the Contractor which will put users of the items on notice as to 
the hazards involved (OMB No. 9000-0107). 
(b) If there has been no change affecting the quantity of activity, or the characteristics and 
composition of the radioactive material from deliveries under this contract or prior contracts, the 
Contractor may request that the Contracting Officer or designee waive the notice requirement in 
paragraph (a) of this clause. Any such request shall -- 
 (1) Be submitted in writing; 
 (2) Contain a certification that the quantity of activity, characteristics, and composition of 
the radioactive material have not changed; and 
 (3) Cite the contract number on which the prior notification was submitted and the 
contracting office to which it was submitted. 
(c) All items, parts, or subassemblies which contain radioactive materials in which the specific 
activity is greater than 0.002 microcuries per gram or activity per item equals or exceeds 0.01 
microcuries, and all containers in which such items, parts or subassemblies are delivered to the 
Government shall be clearly marked and labeled as required by the latest revision of MIL-STD 129 in 
effect on the date of the contract. 
(d) This clause, including this paragraph (d), shall be inserted in all subcontracts for radioactive 
materials meeting the criteria in paragraph (a) of this clause. 

FAR 52.228-13 Alternative Payment Protections (July 2000) 

(a) The Contractor shall submit one of the following payment protections: 
A payment bond
An irrevocable letter of credit
A tripartite escrow agreement
Certificates of deposit
A deposit of the types of security listed in 28.204-1 and 28.204-2

(b) The amount of the payment protection shall be 100 percent of the contract price.
(c) The submission of the payment protection is required within _15 days of contract award. 
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(d) The payment protection shall provide protection for the full contract performance period plus a 
one-year period. 
(e) Except for escrow agreements and payment bonds, which provide their own protection 
procedures, the Contracting Officer is authorized to access funds under the payment protection when 
it has been alleged in writing by a supplier of labor or material that a nonpayment has occurred, and 
to withhold such funds pending resolution by administrative or judicial proceedings or mutual 
agreement of the parties. 
(f) When a tripartite escrow agreement is used, the Contractor shall utilize only suppliers oflabor and 
material that signed the escrow agreement. 

FAR 52.236-2 Differing Site Conditions (Apr 1984) 

(a) The Contractor shall promptly, and before the conditions are disturbed, give a written notice to 
the Contracting Officer of 
 (1) subsurface or latent physical conditions at the site which differ materially from those 
indicated in this contract, or 
 (2) unknown physical conditions at the site, of an unusual nature, which differ materially 
from those ordinarily encountered and generally recognized as inhering in work of the character 
provided for in the contract. 
(b) The Contracting Officer shall investigate the site conditions promptly after receiving the notice. 
If the conditions do materially so differ and cause an increase or decrease in the Contractor's cost of, 
or the time required for, performing any part of the work under this contract, whether or not changed 
as a result of the conditions, an equitable adjustment shall be made under this clause and the 
contract modified in writing accordingly. 
(c) No request by the Contractor for an equitable adjustment to the contract under this clause shall 
be allowed, unless the Contractor has given the written notice required; provided, that the time 
prescribed in paragraph (a) of this clause for giving written notice may be extended by the 
Contracting Officer. 
(d) No request by the Contractor for an equitable adjustment to the contract for differing site 
conditions shall be allowed if made after final payment under this contract. 

FAR 52.236-12 Cleaning Up (Apr 1984) 

The Contractor shall at all times keep the work area, including storage areas, free from accumulations 
of waste materials. Before completing the work, the Contractor shall remove from the work and 
premises any rubbish, tools, scaffolding, equipment, and materials that are not the property of the 
Government. Upon completing the work, the Contractor shall leave the work area in a clean, neat, 
and orderly condition satisfactory to the Contracting Officer. 

FAR 52.236-13 Accident Prevention (Nov 1991) 

(a) The Contractor shall provide and maintain work environments and procedures which will 
 (1) safeguard the public and Government personnel, property, materials, supplies, and 
equipment exposed to Contractor operations and activities; 
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 (2) avoid interruptions of Government operations and delays in project completion dates; 
and
 (3) control costs in the performance of this contract. 
(b) For these purposes on contracts for construction or dismantling, demolition, or removal of 
improvements, the Contractor shall -- 
 (1) Provide appropriate safety barricades, signs, and signal lights; 
 (2) Comply with the standards issued by the Secretary of Labor at 29 CFR Part 1926 and 
29 CFR Part 1910; and 
 (3) Ensure that any additional measures the Contracting Officer determines to be 
reasonably necessary for the purposes are taken. 
(c) If this contract is for construction or dismantling, demolition or removal of improvements with 
any Department of Defense agency or component, the Contractor shall comply with all pertinent 
provisions of the latest version of U.S. Army Corps of Engineers Safety and Health Requirements 
Manual, EM 385-1-1, in effect on the date of the solicitation. 
(d) Whenever the Contracting Officer becomes aware of any noncompliance with these 
requirements or any condition which poses a serious or imminent danger to the health or safety of the 
public or Government personnel, the Contracting Officer shall notify the Contractor orally, with written 
confirmation, and request immediate initiation of corrective action. This notice, when delivered to the 
Contractor or the Contractor's representative at the work site, shall be deemed sufficient notice of the 
noncompliance and that corrective action is required. After receiving the notice, the Contractor shall 
immediately take corrective action. If the Contractor fails or refuses to promptly take corrective action, 
the Contracting Officer may issue an order stopping all or part of the work until satisfactory corrective 
action has been taken. The Contractor shall not be entitled to any equitable adjustment of the 
contract price or extension of the performance schedule on any stop work order issued under this 
clause.
(e) The Contractor shall insert this clause, including this paragraph (e), with appropriate changes 
in the designation of the parties, in subcontracts. 

DFARS CLAUSE TITLE

DFARS 252.223-7006 Prohibition on Storage and Disposal of Toxic and Hazardous Materials 
(Apr 1993) 

(a) Definitions. 
As used in this clause -- 

(1) "Storage" means a non-transitory, semi-permanent or permanent holding, placement, or 
leaving of material. It does not include a temporary accumulation of a limited quantity of a 
material used in or a waste generated or resulting from authorized activities, such as servicing, 
maintenance, or repair of Department of Defense (DoD) items, equipment, or facilities. 
(2) "Toxic or hazardous materials" means: 

(i) Materials referred to in section 101(14) of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) of 1980 (42 U.S.C.9601(14)) and 
materials designated under section 102 of CERCLA (42 U.S.C.9602) (40 CFR Part 
302);
(ii) Materials that are of an explosive, flammable, or pyrotechnic nature; or 
(iii) Materials otherwise identified by the Secretary of Defense as specified in DoD 
regulations.
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(b) In accordance with 10 U.S.C.2692, the Contractor is prohibited from storing or disposing of 
non-DoD-owned toxic or hazardous materials on a DoD installation, except to the extent authorized 
by a statutory exception to 10 U.S.C.2692 or as authorized by the Secretary of Defense or his 
designee.

DFARS 252.227-7033 Rights in Shop Drawings (Apr 1966) 

(a) Shop drawings for construction means drawings, submitted to the Government by the 
Construction Contractor, subcontractor or any lower-tier subcontractor pursuant to a construction 
contract, showing in detail 

(i) the proposed fabrication and assembly of structural elements and 
(ii) the installation (i.e., form, fit, and attachment details) of materials or equipment. The 
Government may duplicate, use, and disclose in any manner and for any purpose shop 
drawings delivered under this contract. 

(b) This clause, including this paragraph (b), shall be included in all subcontracts hereunder at any 
tier..

DFARS 252.242-7000 Postaward Conference (Dec 1991) 

The Contractor agrees to attend any postaward conference convened by the contracting activity or 
contract administration office in accordance with Federal Acquisition Regulation Subpart 42.5. 

NFAS CLAUSE TITLE

5252.201-9300  CONTRACTING OFFICER AUTHORITY (JUN 1994) 

  In no event shall any understanding or agreement between the Contractor and any Government 
employee other than the Contracting Officer on any contract, modification, change order, letter or 
verbal direction to the Contractor be effective or binding upon the Government.  All such actions must 
be formalized by a proper contractual document executed by an appointed Contracting Officer.  The 
Contractor is hereby put on notice that in the event a Government employee other than the 
Contracting Officer directs a change in the work to be performed or increases the scope of the work 
to be performed, it is the Contractor's responsibility to make inquiry of the Contracting Officer before 
making the deviation.  Payments will not be made without being authorized by an appointed 
Contracting Officer with the legal authority to bind the Government.   (End of clause) 

5252.209-9300 - ORGANIZATIONAL CONFLICTS OF INTEREST (JUN 1994) 

 The restrictions described herein shall apply to the Contractor and its affiliates, consultants and 
subcontracts under this contract. If the Contractor under this contract prepares or assists in preparing a 
statement of work specifications and plans, the Contractor and its affiliates shall be ineligible to bid or 
participate, in any capacity, in any contractual effort which is based on such statement of work or 
specifications and plans as a prime contractor, subcontractor, consultant or in any similar capacity.
 The Contractor shall not incorporate its products or its services in such statement of work or 
specification unless so directed in writing by the Contracting Officer, which case the restriction shall not 
apply. This contract shall include this clause in its subcontractors' or consultants' agreements concerning 
the performance of this contract. 
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FAC 5252.211-9300, COMMERCIAL WARRANTY (JUN 1994) ADD TO WARRANTY SECTION OF 
52.213-4

The Contractor agrees that the supplies or services furnished under this contract shall be covered by 
the most favorable commercial warranties the Contractor gives to any customer for such supplies or 
services and that the rights and remedies provided herein are in addition to and do not limit any rights 
afforded to the Government by any other clause of this contract.

FAC 5252.236-9303 - ACCIDENT PREVENTION (NOV 1998)
 (a) The Contractor will maintain an accurate record of, and will report to the Contracting Officer in the manner 
and on the forms prescribed by the Contracting Officer, all accidents resulting in death, traumatic injury, 
occupational disease, and damage to property, materials, supplies and equipment incident to work performed 
under this contract. 

(b) Compliance with the provisions of this article by subcontractors will be the responsibility of the Contractor.

(c) Prior to commencement of the work, the Contractor may be required to: 

(1) submit in writing his proposals for effectuating provision for accident prevention; 

(2) meet in conference with representatives of the Contracting Officer to discuss and develop mutual 
understandings relative to administration of the overall safety program. 

(End of clause)

FAC 5252.236-9305 - AVAILABILITY OF UTILITIES (JUN 1994) 

When available, the Government will furnish reasonable amounts of the following utilities for the work 
to be performed under this contract at no cost to the contractor. Information concerning the location of 
existing outlets may be secured from the OIC. The contractor shall provide and maintain, at his 
expense, the necessary service lines from existing Government outlets to the site of work. 

 Electric 
 Water 
 Compressed air 

Contractor Furnished Utilities. In the event that the Government is unable to provide the required 
types of utilities, the Contractor shall, at his expense, arrange for the required utilities. 

Contractor Energy Conservation. The Contractor shall be directly responsible for instruction 
employees in utilities conservation practices. The Contractor shall be responsible for operating under 
conditions which preclude the waste of utilities, which shall include: 

a. Lights shall be used only in areas where and at the time when work is actually being performed. 
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b. Mechanical equipment controls for heating, ventilation and air conditioning systems will not be 
adjusted by the workers. 

c. Water faucets or valves shall be turned off after the required usage has been accomplished. 

Telephone Lines. Telephone lines for the sole use of the Contractor will not be available. Government 
telephones shall not be used for personal reasons. 

Contractor Availability. The Contractor shall maintain a telephone at which he or his representative 
may be reached 24 hours daily. The telephone shall be listed in the Contractor's name. If the 
Contractor does not have a local telephone, he shall maintain a toll free emergency telephone (or 
accept collect calls from authorized Government personnel) at which he or his representative may be 
reached at night, weekends and holidays. It is mandatory that the Contractor or his representative be 
available to a toll free telephone 24 hours per day, seven days per week, including holidays. He shall 
notify the OIC in writing of the mailing address and telephone number within three days after award of 
this contract and immediately thereafter in the event of change. 

FAC 5252.236-9310 - RECORD DRAWINGS (OCT 2004) 

The Contractor shall maintain at the job site two sets of full-size prints of the contract drawings, accurately 
marked in red with adequate dimensions, to show all variations between the construction actually provided and 
that indicated or specified in the contract documents, including buried or concealed construction. Special 
attention shall be given to recording the horizontal and vertical location of all buried utilities that differ from the 
final government-accepted drawings. Existing utility lines and features revealed during the course of 
construction, shall also be accurately located and dimensioned. Variations in the interior utility systems shall be 
clearly defined and dimensioned; and coordinated with exterior utility connections at the building five-foot line, 
where applicable. Existing topographic features which differ from those shown on the contract drawings shall 
also be accurately located and recorded. Where a choice of materials or methods is permitted herein, or where 
variations in scope or character of methods is permitted herein, or where variations in scope or character of 
work from that of the original contract are authorized, the drawings shall be marked to define the construction 
actually provided. The representations of such changes shall conform to standard drafting practice and shall 
include such supplementary notes, legends, and details as necessary to clearly portray the as-built 
construction. These drawings shall be available for review by the Contracting Officer at all times. Upon 
completion of the work, both sets of the marked up prints shall be certified as correct, signed by the Contractor, 
and delivered to the Contracting Officer for his approval before acceptance. Requests for partial payments will 
not be approved if the marked prints are not kept current, and request for final payment will not be approved 
until the marked prints are delivered to the Contracting Officer.

(End of clause)
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CERTIFICATIONS AND REPRESENTATIONS AND OTHER PROVISIONS

CIVIL WORKS SIMPLIFIED ACQUISITION 
PROVISIONS

REPRESENTATIONS, CERTIFICATIONS, AND OTHER STATEMENTS OF OFFERORS OR 
RESPONDENTS

Each Offeror must submit a completed Representations, Certifications, and Other Statements Of 
Offerors or Respondents with its proposal which is available electronically in full text at  
http://heron.nrl.navy.mil/contracts/repsandcerts.htm

Use Representations and Certifications : C 

REPRESENTATIONS, CERTIFICATIONS, AND OTHER STATEMENTS OF OFFERORS OR 
RESPONDENTS

Prospective contractors must complete electronic representations and certifications at 
http://orca.bpn.gov in conjunction with required registration in the Central Contractor Registration 
(CCR) database.  The representations and certification must be updated as necessary, but at least 
annually, to ensure they are kept current, accurate and complete. (See FAR Subpart 4.12). 

FAR 52.252-1 Solicitation Provisions Incorporated by Reference. (Feb 1998)

This solicitation incorporates one or more solicitation provisions by reference, with the same force 
and effect as if they were given in full text. Upon request, the Contracting Officer will make their full 
text available. The offeror is cautioned that the listed provisions may include blocks that must be 
completed by the offeror and submitted with its quotation or offer. In lieu of submitting the full text of 
those provisions, the offeror may identify the provision by paragraph identifier and provide the 
appropriate information with its quotation or offer. Also, the full text of a solicitation provision may be 
accessed electronically at this/these address(es):

http://www.arnet.gov/far
http://heron.nrl.navy.mil/contracts/home.htm

(End of provision) 

FAR PROVISION TITLE

FAR 52.222-21  - Certification Of Nonsegregated Facilities (APR 1984) 

FAR 52.225-10 - Notice of Buy American Act/Balance of Payments Program Requirement-- 
Construction Materials. (Feb 2000) 

FAR PROVISION TITLE
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FAR 52.204-8   Annual Representations and Certifications. (JAN 2006) 

a) (1) The North American Industry Classification System (NAICS) code for this acquisition is 
_238210______ .

  (2) The small business size standard is $13,000,000.

  (3) The small business size standard for a concern which submits an offer in its own name, 
other than on a construction or service contract, but which proposes to furnish a product which it 
did not itself manufacture, is 500 employees.

(b) (1)  If the clause at 52.204-7, Central Contractor Registration, is included in this solicitation, 
paragraph (c) of this provision applies. 

(2) If the clause at 52.204-7 is not included in this solicitation, and the offeror is currently 
registered in CCR, and has completed the ORCA electronically, the offeror may choose to use 
paragraph (c) of this provision instead of completing the corresponding individual 
representations and certifications in the solicitation. The offeror shall indicate which option 
applies by checking one of the following boxes: 

 (i) paragraph (c) applies. 

(ii) paragraph (c) does not apply and the offeror has completed the individual 
representations and certifications in the solicitation. 

(c) The offeror has completed the annual representations and certifications electronically via the 
Online Representations and Certifications Application (ORCA) website at 
http://orca.bpn.gov. After reviewing the ORCA database information, the offeror verifies by 
submission of the offer that the representations and certifications currently posted electronically 
have been entered or updated within the last 12 months, are current, accurate, complete, and 
applicable to this solicitation (including the business size standard applicable to the NAICS code 
referenced for this solicitation), as of the date of this offer and are incorporated in this offer by 
reference (see FAR 4.1201); except for the changes identified below [offeror to insert changes, 
identifying change by clause number, title, date]. These amended representation(s) and/or 
certification(s) are also incorporated in this offer and are current, accurate, and complete as of 
the date of this offer. 

FAR Clause Title Date Change 

Any changes provided by the offeror are applicable to this solicitation only, and do not result 
in an update to the representations and certifications posted on ORCA. 

(End of Provision) 
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FAR 52.222-23 NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL 
EMPLOYMENT OPPORTUNITY. (APR 1984) 

(a) The offeror's attention is called to the Equal Opportunity clause and the Affirmative Action 
Compliance Requirements for Construction clause of this solicitation. 
(b) The goals for minority and female participation, expressed in percentage terms for the 
Contractor's aggregate workforce in each trade on all construction work in the covered area, are as 
follows:

Goals for minority participation for each trade  Goals for female participation for each trade 
5% 5%

These goals are applicable to all the Contractor's construction work performed in the covered area. If 
the Contractor performs construction work in a geographical area located outside of the covered area, 
the Contractor shall apply the goals established for the geographical area where the work is actually 
performed. Goals are published periodically in the Federal Register in notice form, and these notices 
may be obtained from any Office of Federal Contract Compliance Programs office. 

(c) The Contractor's compliance with Executive Order 11246, as amended, and the regulations in 41 
CFR 60-4 shall be based on:

(1) its implementation of the Equal Opportunity clause;

(2) specific affirmative action obligations required by the clause entitled "Affirmative Action 
Compliance Requirements for Construction"; and

(3) its efforts to meet the goals. The hours of minority and female employment and training must be 
substantially uniform throughout the length of the contract, and in each trade. The Contractor shall 
make a good faith effort to employ minorities and women evenly on each of its projects. The transfer 
of minority or female employees or trainees from Contractor to Contractor, or from project to project, 
for the sole purpose of meeting the Contractor's goals shall be a violation of the contract, Executive 
Order 11246, as amended, and the regulations in 41 CFR 60-4. Compliance with the goals will be 
measured against the total work hours performed. 

(d) The Contractor shall provide written notification to the Director, Office of Federal Contract 
Compliance Programs, within 10 working days following award of any construction subcontract in 
excess of $10,000 at any tier for construction work under the contract resulting from this solicitation. 
The notification shall list the: 

(1) Name, address, and telephone number of the subcontractor; 

(2) Employer's identification number of the subcontractor; 

(3) Estimated dollar amount of the subcontract; 

(4) Estimated starting and completion dates of the subcontract; and 
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(5) Geographical area in which the subcontract is to be performed. 

(e) As used in this Notice, and in any contract resulting from this solicitation, the "covered area" is 
Naval Research Laboratory, Washington, DC.

FAR 52.223-3 -- Hazardous Material Identification and Material Safety Data (Jan 1997) 

(a) "Hazardous material," as used in this clause, includes any material defined as hazardous 
under the latest version of Federal Standard No. 313 (including revisions adopted during the term of 
the contract). 
(b) The offeror must list any hazardous material, as defined in paragraph (a) of this clause, to be 
delivered under this contract. The hazardous material shall be properly identified and include any 
applicable identification number, such as National Stock Number or Special Item Number. This 
information shall also be included on the Material Safety Data Sheet submitted under this contract. 
Material

 If none, insert "None") Identification No. 

 ___________________ _________________ 

 ___________________ _________________ 

 ___________________ _________________ 
(c) This list must be updated during performance of the contract whenever the Contractor 
determines that any other material to be delivered under this contract is hazardous. 
(d) The apparently successful offeror agrees to submit, for each item as required prior to award, a 
Material Safety Data Sheet, meeting the requirements of 29 CFR 1910.1200(g) and the latest version 
of Federal Standard No. 313, for all hazardous material identified in paragraph (b) of this clause. Data 
shall be submitted in accordance with Federal Standard No. 313, whether or not the apparently 
successful offeror is the actual manufacturer of these items. Failure to submit the Material Safety 
Data Sheet prior to award may result in the apparently successful offeror being considered 
nonresponsible and ineligible for award. 
(e) If, after award, there is a change in the composition of the item(s) or a revision to Federal 
Standard No. 313, which renders incomplete or inaccurate the data submitted under paragraph (d) of 
this clause, the Contractor shall promptly notify the Contracting Officer and resubmit the data. 
(f) Neither the requirements of this clause nor any act or failure to act by the Government shall 
relieve the Contractor of any responsibility or liability for the safety of Government, Contractor, or 
subcontractor personnel or property. 
(g) Nothing contained in this clause shall relieve the Contractor from complying with applicable 
Federal, State, and local laws, codes, ordinances, and regulations (including the obtaining of licenses 
and permits) in connection with hazardous material. 
(h) The Government's rights in data furnished under this contract with respect to hazardous 
material are as follows: 
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(1) To use, duplicate and disclose any data to which this clause is applicable. The purposes of this 
right are to -- 
(i) Apprise personnel of the hazards to which they may be exposed in using, handling, packaging, 
transporting, or disposing of hazardous materials; 
(ii) Obtain medical treatment for those affected by the material; and 
(iii) Have others use, duplicate, and disclose the data for the Government for these purposes. 
(2) To use, duplicate, and disclose data furnished under this clause, in accordance with 
subparagraph (h)(1) of this clause, in precedence over any other clause of this contract providing for 
rights in data. 
(3) The Government is not precluded from using similar or identical data acquired from other 
sources.
(End of clause) 

FAR 52.236-27 Site Visit (Construction). (Feb 1995) Alternate I (Feb 1995).

(a) The clauses at 52.236-2, Differing Site Conditions, and 52.236-3, Site Investigations and 
Conditions Affecting the Work, will be included in any contract awarded as a result of this solicitation. 
Accordingly, offerors or quoters are urged and expected to inspect the site where the work will be 
performed.

(b) An organized site visit has been scheduled for -- 
___13 April 2007, 10:00am, EST_____________________________________
(c) Participants will meet at -- 
_______Building 57, 2nd Floor__________________________________

FAR 52.236-28 -- Preparation of Proposals--Construction (Oct 1997)

(a) Proposals must be (1) submitted on the forms furnished by the Government or on copies of those 
forms, and (2)manually signed. The person signing a proposal must initial each erasure or change 
appearing on any proposal form.

(b) The proposal form may require offerors to submit proposed prices for one or more items on 
various bases, including-- 
(1) Lump sum price;

(2) Alternate prices;

(3) Units of construction; or

(4) Any combination of paragraphs (b)(1) through (b)(3) of this provision.

(c) If the solicitation requires submission of a proposal on all items, failure to do so may result in the 
proposal beingrejected without further consideration. If a proposal on all items is not required, offerors 
should insert the words ``no proposal'' in the space provided for any item on which no price is 
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submitted. (d) Alternate proposals will not be considered unless this solicitation authorizes their 
submission.

(End of provision) 

DFARS PROVISION TITLE

DFARS 252.225-7031- SECONDARY ARAB BOYCOTT OF ISRAEL (JUN 2005)
DFARS 252.219-7000 - SMALL DISADVANTAGED BUSINESS CONCERN REPRESENTATION 

(DOD CONTRACTS) (JUN 1997) 

(a) Definition.

Small disadvantaged business concern, as used in this provision, means a small business 
concern, owned and controlled by individuals who are both socially and economically 
disadvantaged, as defined by the Small Business Administration at 13 CFR Part 124, the 
majority of earnings of which directly accrue to such individuals. This term also means a small 
business concern owned and controlled by an economically disadvantaged Indian tribe or Native 
Hawaiian organization which meets the requirements of 13 CFR Part 124.112 or 124.113, 
respectively. In general, 13 CFR Part 124 describes a small disadvantaged business concern as 
a small business concern--

(1) Which is at least 51 percent unconditionally owned by one or more socially and 
economically disadvantaged individuals; or

(2) In the case of any publicly owned business, at least 51 percent of the voting stock of which 
is unconditionally owned by one or more socially and economically disadvantaged 
individuals; and

(3) Whose management and daily business operations are controlled by one or more such 
individuals.

(b) Representations.
 Check the category in which your ownership falls--  

_____Subcontinent Asian (Asian-Indian) American (U.S. citizen with origins from India, Pakistan, 
Bangladesh, Sri Lanka, Bhutan, the Maldives Islands, or Nepal) 

_____Asian-Pacific American (U.S. Citizen with origins from Japan, China, the Philippines, 
Vietnam, Korea, Samoa, Guam, U.S. Trust Territory of the Pacific Islands (Republic of 
Palau), the Northern Mariana Islands, Laos, Kampuchea (Cambodia), Taiwan, Burma, 
Thailand, Malaysia, Indonesia, Singapore, Brunei, Republic of the Marshall Islands, the 
Federated States of Micronesia, Macao, Hong Kong, Fiji, Tonga, Kiribati, Tuvalu, or 
Nauru)

_____Black American (U.S. Citizen) 
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_____Hispanic American (U.S. Citizen with origins from South America, Central America, 
Mexico, Cuba, the Dominican Republic, Puerto Rico, Spain, or Portugal) 

_____Native American (American Indians, Eskimos, Aleuts, or Native Hawaiians including 
Indian tribes or Native Hawaiian organizations) 

_____Individual/concern, other than one of the preceding, currently certified for participation in 
the Minority Small Business and Capital Ownership Development Program under Section 
8(a) of the Small Business Act

_____Other

(c) Certifications.
 Complete the following-- 

(1) The Offeror is___ is not___ a small disadvantaged business concern.  

(2) The Small Business Administration (SBA) has ___ has not___ made a determination 
concerning the offeror's status as a small disadvantaged business concern. If the SBA has 
made a determination, the date of the determination was _________ and the Offeror-- 

____Was found by SBA to be socially and economically disadvantaged and no 
circumstances have changed to vary that determination.

____Was found by SBA not to be socially and economically disadvantaged but 
circumstances which caused the determination have changed. 

(d) Penalties and Remedies. 
Anyone who misrepresents the status of a concern as a small disadvantaged business for the 
purpose of securing a contract or subcontract shall-- 

(1) Be punished by imposition of a fine, imprisonment, or both; 

(2) Be subject to administrative remedies, including suspension and debarment; and 

(3) Be ineligible for participation in programs conducted under authority of the Small Business 
Act.

DFARS 252.223-7001 - HAZARD WARNING LABELS (DEC 1991) 

(a) "Hazardous material," as used in this clause, is defined in the Hazardous Material Identification 
and Material Safety Data clause of this contract. 
(b) The Contractor shall label the item package (unit container) of any hazardous material to be 
delivered under this contract in accordance with the Hazard Communication Standard (29 CFR 
1910.1200 et seq). The Standard requires that the hazard warning label conform to the requirements 
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of the standard unless the material is otherwise subject to the labeling requirements of one of the 
following statutes: 
(1) Federal Insecticide, Fungicide and Rodenticide Act; 
(2) Federal Food, Drug and Cosmetics Act; 
(3) Consumer Product Safety Act; 
(4) Federal Hazardous Substances Act; or 
(5) Federal Alcohol Administration Act. 
(c) The Offeror shall list which hazardous material listed in the Hazardous Material Identification 
and Material Safety Data clause of this contract will be labeled in accordance with one of the Acts in 
paragraphs (b)(1) through (5) of this clause instead of the Hazard Communication Standard. Any 
hazardous material not listed will be interpreted to mean that a label is required in accordance with 
the Hazard Communication Standard. 
  Material (If None, Insert "None.") ACT 
  ______________________________ 

  ______________________________ 

  ______________________________ 

  ______________________________ 
(d) The apparently successful Offeror agrees to submit, before award, a copy of the hazard 
warning label for all hazardous materials not listed in paragraph (c) of this clause. The Offeror shall 
submit the label with the Material Safety Data Sheet being furnished under the Hazardous Material 
Identification and Material Safety Data clause of this contract. 
(e) The Contractor shall also comply with MIL-STD-129, Marking for Shipment and Storage 

(including revisions adopted during the term of this contract). 

ESTIMATED PRICE RANGE 

The estimated Price Range for this requirement is between $25,000 and $100,000. 



N00173-07-Q-TA02
ATTACHMENT NUMBER (1) 

PAGE 1 

ATTACHMENT (1) 

REQUIREMENTS FOR ON-SITE CONTRACTORS 

For those portions of the work under this contract performed at any NRL site, the contractor 
shall comply with the Requirements for On-Site Contractors dated 13 April 2006 which are hereby 
incorporated by reference.  The full text is available at 
http://heron.nrl.navy.mil/contracts/home.htm

Additional requirements for Civil Works contractors follow. 
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1. ACCESS TO NRL

(b) BADGES AND VEHICLE PASSES 

The following are additional requirements: 

Failure to return badges, passes, and/or keys issued for the subject contract will result in retention 
being held on the final invoice until such time the above items have been received. Immediately 
report instances of lost or stolen badges to the Contracting Officer. 

Required Information - Furnish to the COR or TM a list showing employees and representatives to be 
engaged at the site. This list should include name, address, date, place of birth, social security number, 
and for anyone who is not a United States citizen, an alien registration number. Update the list which 
each addition and deletion to such engagement.

 (c) NRL HOURS OF OPERATION AND HOLIDAY SCHEDULE

The following are additional requirements: 

Regular Hours of Work - Regular working ordinarily shall consist of an 8 1/2 hour period between 7:00 
a.m. and 4:30 p.m., Monday through Friday, excluding Government holidays.

2. ON-SITE PERSONNEL

The following replaces the requirements: 

Prior to commencement of work, the contractor shall submit to their COR or TM a list containing the 
names of personnel working under the contract on the NRL site.  The contractor shall submit an 
updated list to the COR or TM on an annual basis thereafter.  Should changes occur in the interim, the 
contractor shall provide an update as needed.  The list must include a Name, Address, Phone Number 
and E-Mail address in the event of an emergency. 

If the contractor has more than one contract requiring on-site work, the annual updated list may be 
consolidated to include all contracts by number and the names of the on-site personnel working with 
each.
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15. STATION REGULATIONS

The following is added. 

The contractor and his employees and subcontractor shall become familiar with and obey all station 
regulations, including fire, traffic, and security regulations. All personnel employed on the station shall 
keep within the limits of the work (and avenues of ingress and egress) and shall not enter any restricted 
areas unless required to do so and are cleared for entry. The contractor’s equipment shall be 
conspicuously marked for identification. 

16. SAFETY REQUIREMENTS 

The following is added. 

The contractor’s attention is directed to “FAR 52.236-13” which is stated in full. In addition, the contractor 
shall comply with all base safety requirements.

Should warning of wind of gale force or stronger be issued, the contractor shall take every practicable 
precaution to minimize danger to person, to the work, and to adjacent property. These precautions shall 
include removing all loose material, tools, and equipment from exposed locations and removing or 
securing scaffolding and temporary work. 

Warning lights - The use of “torches” or open flame lights will not be permitted. 

IN CASE OF EMERGENCY CONTACT THE LABORATORY FIRE DEPARTMENT 
AND AMBULATORY SERVICE AT (202) 767-3333. 

Safety Matters- Head, Safety Branch, Code 3540, (202)767-2232, DSN 297-2232, , email 
safety@nrl.navy.mil

17. STATION PERMITS

The following is added. 

Permits are required for, but are not necessarily limited to, welding, digging, and burning. Allow seven (7) 
calendar days for processing of the application. 
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18. OUTAGES AND CLOSURES

The following is added. 

The contractor will not close or partially block any roads or cause utility outages (electrical, steam, water, 
compressed air, gas, sewer, telephone, fire alarm, and signal systems) without the written authorization 
from the Contracting Officer. Authorization shall be requested not less than 15 calendar days in advance 
and not before all material necessary for the work to be done during the road blockage or utility outage is 
on the site. The request for authorization shall include in writing the following information: The contractor’s 
name, contract number, project title, description and drawings of roads and utilities to be shut down, 
times, dates, and reasons for outages and closures shall be limited to the minimum time and shall not 
exceed the authorized time. The contractor shall provide cautionary and directional signs as needed. 
Work that necessitates an outage affecting the areas beyond the work site shall be performed on 
Saturday, Sunday, or after the normal working day. 

19. STORAGE OF MATERIALS

The following is added. 

In accordance with “FAR 52.236-10”, storage of material will be allowed only at the location authorized or 
approved by the contracting officer’s construction representative . The contractor shall provide adequate 
protection for his stored materials. 

20. MATERIALS AND EQUIPMENT TO BE SALVAGED

The following is added. 

Remove and handle the material and equipment without damage and deliver into storage on the station at 
the delivery point designated in this paragraph: 

 Materials and Equipment    Delivery Point 

 ______________________________  _______________ 

 ______________________________  _______________ 

21. SUPERVISION 

The following is added. 

In accordance with “FAR 52.236-6”, the Contractor and subcontractor(s) shall have at least one qualified 
supervisor capable of reading, writing, and conversing fluently in the English language on the job site 
during working hours. In addition, if a Quality Control (CQ) Representative is required on the contract, 
then that individual shall also have fluent English communication skills. 
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22. LOCATION OF UNDERGROUND FACILITIES 

The following is added. 

In accordance with “FAR 52.236-3 and FAR 52.236-9”, the Contractor shall verify the elevations of 
existing piping, utilities, and any type of under ground obstruction not indicated or specified to be removed 
but indicated in locations to be transversed by piping, ducts, and other work to be installed. Verify the 
elevations before the new work is laid closer than the nearest manhole or other structure at which an 
adjustment in grade could be made. For additional work required by reason of conflict between new and 
existing work, an adjustment in contract price will be determined through negotiations between the 
Contracting Officer and the contractor. 

23. CONSTRUCTION QUALITY ASSURANCE “Inspection and Documentation” 

The following is added. 

Throughout the duration of the contract, the contractor is required to maintain an inspection and 
documentation system. Form , “Daily Report to Inspector”, is provided for this purpose. Data to be 
included shall consist of: 

a. Data on workers by classification; 
b. The move-on and move-off of construction equipment furnished by the Contractor 
and Subcontractors or furnished by the Government; 
c. Material and equipment delivered to the site; 
d. Hours worked by the prime Contractor’s and Subcontractor’s employees; and 
e. Weather conditions affecting the performance of work when no work is performed. 

Daily Reports to Inspectors shall be submitted to Government’s Construction 
Representative daily, no later than 10:00 a.m. the following day.

24. SCHEDULES FOR CONSTRUCTION CONTRACTS 

The following is added. 

The Contractor shall, within fifteen (15) days after contract award or another period of time determined by 
the Contracting Officer, prepare and submit to Code 3520 for approval three copies of a practicable 
schedule showing the order in which the Contractor proposes to perform the work, and the dates on 
which the Contractor contemplates starting and completing the several salient features of the work 
(including acquiring materials, plant, and equipment). It is preferred that the schedule be in the form of a 
progress chart of suitable scale to indicate appropriately the percentage of work scheduled for completion 
by any given date during the period. 
If, in the opinion of the Contracting Officer, the Contractor falls behind the approved schedule, the 
Contractor shall take steps necessary to ensure completion in accordance with the original schedule. 
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25.  SCHEDULE OF PRICES 

The following is added. 

The Contractor shall, within 15 calendar days of receipt of a notice of award, prepare and deliver to Code 
3520 a schedule of prices in order to facilitate payment of progress payments. The required schedule 
shall be based on the actual breakdown of the proposed price. 

26.  ON-SITE USE OF GOVERNMENT PROPERTY 

The following is added. 

It is anticipated that Government property will be used by the contractor’s personnel in the performance of 
that portion of the contract performed on-site at the U.S. Naval Research Laboratory (NRL) including any 
of its field sites. Such use will be on a rent free basis and all such property shall be considered to remain 
in the possession and control of the NRL for property responsibility and accountability purposes. 

27.  THE FOLLOWING ARE APPLICABLE AND WILL BE ISSUED AT THE POST AWARD 
CONFERENCE.

The following is added. 

Form, “Contractor’s Invoice” shall be submitted when requesting payments under this 
contract.

 Form DD879 “Statement of Compliance” and Optional Form WH-347, “Payroll”, are to be 
submitted in accordance with the Payrolls and Basic Records Clause of the Labor 
Standards Provisions. 

FORM SF1444, “Request for Authorization of Additional Classification and Rate:, is to be 
submitted when any class of mechanics and laborers is not listed in the wage decision of 
the subject contract. 

FORM SF 1413, “Statement and Acknowledgment:”, shall be submitted for each 
subcontractor, at any tier, as required by the subcontractor’s clause of the Labor Standard 
Provisions. Failure to comply with these requirements could result in the removal of any 
subcontractor from the site of work. 

 FORM , “Daily Report To Inspector”, is required to be submitted daily to the administrator 
of the contract on the form furnished for this purpose. 

“WH Publication 1321” and (h), “Equal Employment Opportunity Poster”, are issued by the 
U.S. Department of Labor, and are required to be posted in a conspicuous place available 
to all employees in compliance with the Davis Bacon Act and the Contract Work Hours and 
Safety Standards Act. 
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SECTION 01110

SUMMARY OF WORK

PART 1   GENERAL

1.1   WORK COVERED BY CONTRACT DOCUMENTS

1.1.1   Project Description

The work includes :
a. Supplying and installing 40 kW Diesel Engine Generator Set as
   specified and detailed on the drawings.

b. Supply 50 gallons sub base tank as part of GenSet unit.

c. Supply and install 150 A auto transfer switch as detailed on drawings.

 and incidental related work.

1.1.2   Location

The work shall be located at the Naval Research Laboratory near building 
A59, approximately as indicated.  The exact location will be shown by the 
Contracting Officer.

1.2   EXISTING WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements":

a.  Remove or alter existing work in such a manner as to prevent 
injury or damage to any portions of the existing work which remain.

b.  Repair or replace portions of existing work which have been 
altered during construction operations to match existing or 
adjoining work, as approved by the Contracting Officer.  At the 
completion of operations, existing work shall be in a condition 
equal to or better than that which existed before new work started.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.
           -- End of Section --
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SECTION 01140

WORK RESTRICTIONS

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01330 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Transportation of personnel, materials, and equipment; G

1.2   CONTRACTOR ACCESS AND USE OF PREMISES

1.2.1   Activity Regulations

Ensure that Contractor personnel employed on the Activity become familiar 
with and obey Activity regulations including safety, fire, traffic and 
security regulations.  Keep within the limits of the work and avenues of 
ingress and egress.  To minimize traffic congestion, delivery of materials 
shall be outside of peak traffic hours (6:30 to 8:00 a.m. and 3:30 to 5:00 
p.m.) unless otherwise approved by the Contracting Officer.  Wear hard hats 
in designated areas.  Do not enter any restricted areas unless required to 
do so and until cleared for such entry.  The Contractor's equipment shall 
be conspicuously marked for identification.

1.2.2   Working Hours

Regular working hours shall consist of an 8 1/2 hour period established by 
the Contractor Officer.

1.2.3   Work Outside Regular Hours

Work outside regular working hours requires Contracting Officer approval.
Make application 15 calendar days prior to such work to allow arrangements 
to be made by the Government for inspecting the work in progress, giving 
the specific dates, hours, location, type of work to be performed, contract 
number and project title.  Based on the justification provided, the 
Contracting Officer may approve work outside regular hours.

1.2.4   Occupied and Existing Building

The Contractor shall be working in an existing building which is occupied.
Do not enter the building without prior approval of the Contracting Officer.

The existing buildings and their contents shall be kept secure at all 
times.  Provide temporary closures as required to maintain security as 
directed by the Contracting Officer.

Provide dust covers or protective enclosures to protect existing work that 
remains and Government material located in the auditorium during the 
construction period.
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Leave attached equipment in place, and protect them against damage, or 
temporarily disconnect, relocate, protect, and reinstall them at the 
completion of the work.

1.3   SECURITY REQUIREMENTS

Contract Clause "FAR 52.204-2, Security Requirements and Alternate II," 
"FAC 5252.236-9301, Special Working Conditions and Entry to Work Area," and 
the following apply:

1.3.1   Naval Research Laboratory (NRL), Washington, DC

The Contractor shall be working in secured areas.  These areas include 
auditorium.  Furnish notice to the Contracting Officer 30 days prior to 
working in these areas.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.
    -- End of Section --
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SECTION 01200N

PRICE AND PAYMENT PROCEDURES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EP-1110-1-8 (2003) Construction Equipment Ownership 
and Operating Expense Schedule, Vol 1-12

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Schedule of prices; G

1.3   SCHEDULE OF PRICES

1.3.1   Data Required

This contract requires the use of a cost-loaded Network Analysis Schedule.
The information required for the Schedule of Prices will be entered as an 
integral part of the Network Analysis Schedule (NAS) and its Mathematical 
Analysis.  Provide a detailed breakdown of the contract price, giving 
quantities for each of the various kinds of work, unit prices, and extended 
prices therefore.

1.3.2   Schedule Instructions

Payments will not be made until the cost-loaded NAS has been submitted to 
and accepted by the Contracting Officer.  Identify the cost for site work, 
and include incidental work to the 5 foot line.  Identify costs for the 
building(s), and include work out to the 5 foot line.  Work out to the 5 
foot line shall include construction encompassed within a theoretical line 
5 feet from the face of exterior walls.

1.41.4   CONTRACT MODIFICATIONS

In conjunction with the Contract Clause "DFARS 252.236-7000, Modification 
Proposals-Price Breakdown," and where actual ownership and operating costs 
of construction equipment cannot be determined from Contractor accounting 
records, equipment use rates shall be based upon the applicable provisions 
of the EP-1110-1-8.

1.5   CONTRACTOR'S INVOICE AND CONTRACT PERFORMANCE STATEMENT
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1.5.1   Content of Invoice

Requests for payment will be processed in accordance with the Contract 
Clause "FAR 52.232-27, Prompt Payment Construction Contracts."

a.  The Contractor's invoice certified by QC, on the form furnished by 
the Government for this purpose, showing in summary form, the 
basis for arriving at the amount of the invoice.  Submit original 
and five copies.

b.  The Contract Performance Statement on the form furnished by the 
Government for this purpose, showing in detail, the estimated 
cost, percentage of completion, and value of completed 
performance. Submit original and two copies.

c.  Final invoice shall be accompanied by Final Release Form.  If the 
contractor is incorporated, the release shall contain the 
corporate seal.  An officer of the corporation shall sign the 
release and the corporate secretary shall certify the release

d.  Updated construction and equipment delivery schedules (two copies).

e.  Contractor Safety Self Evaluation Checklist (original)

1.5.2   Mailing of Invoices

a.  All invoices shall be forwarded with specific marking on the 
envelope.  This marking shall be in the front lower left hand 
corner, in large letters, "INVOICES - ENCLOSED."

b.  Invoices not completed in accordance with contract requirements 
will be returned to the Contractor for correction of the 
deficiencies.

c.  Final invoices not accompanied by Final Release Form will be 
considered incomplete and will be returned to the Contractor.

1.6   PAYMENTS TO THE CONTRACTOR

Payments will be made on submission of itemized requests by the Contractor 
which comply with the requirements of this section, and will be subject to 
reduction for overpayments or increase for underpayments made on previous 
payments to the Contractor.

1.6.1   Obligation of Government Payments

The obligation of the Government to make payments required under the 
provisions of this contract will, at the discretion of the Contracting 
Officer, be subject to reductions and/or suspensions  permitted under the 
FAR and agency regulations including the following in accordance with "FAR 
32.503-6:

a.  Reasonable deductions due to defects in material or workmanship;

b.  Claims which the Government may have against the Contractor under 
or in connection with this contract;

c.  Unless otherwise adjusted, repayment to the Government upon demand 
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for overpayments made to the Contractor; and

d.  Failure to provide up to date record drawings not current as 
stated in Contract Clause "FAC 5252.236-9310, Record Drawings."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.
       -- End of Section --
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SECTION 01310

ADMINISTRATIVE REQUIREMENTS

PART 1   GENERAL

1.11.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

List of contact personnel; G

1.2   MINIMUM INSURANCE REQUIREMENTS

Procure and maintain during the entire period of performance under this 
contract the following minimum insurance coverage:

a.  Comprehensive general liability:  $500,000 per occurrence

b.  Automobile liability:  $200,000 per person, $500,000 per 
occurrence for bodily injury, $20,000 per occurrence for property 
damage

c.  Workmen's compensation as required by Federal and State workers' 
compensation and occupational disease laws.

d.  Employer's liability coverage of $100,000, except in States where 
workers compensation may not be written by private carriers,

e.  Others as required by District of Colombia law.

1.3   CONTRACTOR PERSONNEL REQUIREMENTS

1.3.1   Subcontractors and Personnel

Furnish a list of contact personnel of the Contractor and subcontractors 
including addresses and telephone numbers for use in the event of an 
emergency.  As changes occur and additional information becomes available, 
correct and change the information contained in previous lists.

1.3.2   Identification Badges

Identification badges, if required, will be furnished without charge. 
Application for and use of badges will be as directed.  Immediately report 
instances of lost or stolen badges to the Contracting Officer.1.3.3

[Enter Appropriate Subpart Title Here]1.3.3.1   [Enter Appropriate Subpart 
Title Here]

1.4   SUPERVISION

Have at least one qualified supervisor capable of reading, writing, and 
conversing fluently in the English language on the job site during working 
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hours.  In addition, if a Quality Control (QC) representative is required 
on the contract, then that individual shall also have fluent English 
communication skills.

1.5   PRECONSTRUCTION CONFERENCE

After award of the contract but prior to commencement of any work at the 
site, meet with the Contracting Officer to discuss and develop a mutual 
understanding relative to the administration of the value engineering and 
safety program, preparation of the schedule prices, shop drawings, and 
other submittals, scheduling programming, and prosecution of the work.
Major subcontractors who will engage in the work shall also attend.

1.6   PARTNERING

LEVEL C PARTNERING:  To most effectively accomplish this contract, the 
Government requires the formation of a cohesive partnership with the 
Contractor and its subcontractors.  The partnership will draw on the 
strength of each organization in an effort to achieve a quality project 
done right the first time, within budget, on schedule, and without any 
safety mishaps.  This level of partnering discusses partnering concepts and 
benefits and should become a part of the preconstruction conference.  The 
senior Government representative and senior Contractor representative 
present will jointly host the partnering sessions.  The partners will 
determine the frequency of the follow-on sessions.  Partnering sessions 
should be held at or near the location of the activity contracting office.
The participants shall bear their own costs for meals, lodging, and 
transportation associated with partnering.

1.7   AVAILABILITY OF CADD DRAWING FILES

After award and upon request, the electronic "Computer-Aided Drafting and 
Design (CADD)" drawing files will only be made available to the Contractor 
for use in preparation of construction data related to the referenced 
contract subject to the following terms and conditions.

Data contained on these electronic files shall not be used for any purpose 
other than as a convenience in the preparation of construction data for the 
referenced project.  Any other use or reuse shall be at the sole risk of 
the Contractor and without liability or legal exposure to the Government.
The Contractor shall make no claim and waives to the fullest extent 
permitted by law, any claim or cause of action of any nature against the 
Government, its agents or sub consultants that may arise out of or in 
connection with the use of these electronic files.  The Contractor shall, 
to the fullest extent permitted by law, indemnify and hold the Government 
harmless against all damages, liabilities or costs, including reasonable 
attorney's fees and defense costs, arising out of or resulting from the use 
of these electronic files.

These electronic CADD drawing files are not construction documents.
Differences may exist between the CADD files and the corresponding 
construction documents.  The Government makes no representation regarding 
the accuracy or completeness of the electronic CADD files, nor does it make 
representation to the compatibility of these files with the Contractors 
hardware or software.  In the event that a conflict arises between the 
signed and sealed construction documents prepared by the Government and the 
furnished CADD files, the signed and sealed construction documents shall 
govern.  The Contractor is responsible for determining if any conflict 
exists.  Use of these CADD files does not relieve the Contractor of duty to 
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fully comply with the contract documents, including and without limitation, 
the need to check, confirm and coordinate the work of all contractors for 
the project.

If the Contractor uses, duplicates and/or modifies these electronic CADD 
files for use in producing construction data related to this contract, all 
previous indicia of ownership (seals, logos, signatures, initials and 
dates) shall be removed.

1.8   ELECTRONIC MAIL (E-MAIL) ADDRESS

The Contractor shall establish and maintain electronic mail (e-mail) 
capability along with the capability to open various electronic attachments 
in Microsoft, Adobe Acrobat, and other similar formats.  Within 10 days 
after contract award, the Contractor shall provide the Contracting Officer 
a single (only one) e-mail address for electronic communications from the 
Contracting Officer related to this contract including, but not limited to 
contract documents, invoice information, request for proposals, and other 
correspondence.  The Contracting Officer may also use e-mail to notify the 
Contractor of base access conditions when emergency conditions warrant, 
such as hurricanes, terrorist threats, etc.  Multiple e-mail address will 
not allowed.

It is the Contractor's responsibility to make timely distribution of all 
Contracting Officer initiated e-mail with its own organization including 
field office(s).  The Contractor shall promptly notify the Contracting 
Officer, in writing, of any changes to this e-mail address.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.
    -- End of Section --
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SECTION 01320N

CONSTRUCTION PROGRESS DOCUMENTATION

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation. The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Construction schedule; G

1.2   CONSTRUCTION SCHEDULE

Prior to the start of work, prepare and submit to the Contracting Officer 
for acceptance a construction schedule in the form of a progress chart in 
accordance with the terms in Contract Clause "FAR 52.236-15, Schedules for 
Construction Contracts," except as modified in this contract.

1.3   EQUIPMENT DELIVERY SCHEDULE

1.3.1   Initial Schedule

Within 30 calendar days after acceptance of the proposed construction 
schedule, submit for Contracting Officer acceptance a schedule showing 
procurement plans for materials and equipment.  Submit in the format and 
content as prescribed by the Contracting Officer, and include as a minimum 
the following information:

a.  Description.

b.  Date of the purchase order.

c.  Promised shipping date.

d.  Name of the manufacturer or supplier.

e.  Date delivery is expected.

f.  Date the material or equipment is required, according to the 
current construction schedule.

1.4   UPDATED SCHEDULES

Update the construction schedule and equipment delivery schedule at monthly 
intervals or when the schedule has been revised.  Reflect any changes 
occurring since the last update.  Submit copies of the purchase orders and 
confirmation of the delivery dates as directed.

PART 2   PRODUCTS

Not used.
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PART 3   EXECUTION

Not used.
    -- End of Section --
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SECTION 01322

WEB BASED CONSTRUCTION MANAGEMENT (WEBCM)

PART 1   GENERAL

1.1   DESCRIPTION

The Government and Contractor shall utilize the Naval Facilities 
Engineering Command's (NAVFAC) WebCM system for electronic submittal of all 
data and documents (unless specified otherwise by the Contracting Officer) 
throughout the duration of the Contract.  WebCM is a web-based electronic 
media site that is hosted by Primavera Systems, Inc. utilizing their 
PrimeContract (hereinafter referred to as WebCM) web solution and will be 
made available only to key Prime Contractor personnel.  The joint use of 
this system is to facilitate; electronic exchange of information, key 
processes, and overall management of the contract.  WebCM shall be the 
primary means of project information submission and management.  When 
required by the Contracting Officer, paper documents will also be provided 
(i.e.; e.g. the signature of Contract Modifications and submission of 
Contract Claims).  In the event of discrepancy between the electronic 
version and paper documents, the paper documents will govern.

Primavera Project Planner, P3e/c, Primavera Project Manager, SureTrak and 
PrimeContract are registered trademarks of Primavera Systems, Inc.
Microsoft, Internet Explorer, Outlook, Word, and Excel are registered 
trademarks of Microsoft Corporation in the U.S.A.  Adobe and Acrobat are 
registered trademarks of Adobe Systems Incorporated.

1.2   USER ACCESS LIMITATIONS

The Contracting Officer will control the Contractor's access to WebCM by 
allowing access and assigning user profiles to accepted Contractor 
personnel.  User profiles will define levels of access into the system; 
determine assigned function-based authorizations (determines what can be 
seen) and user privileges (determines what they can do).  Sub-contractors 
and suppliers will not have direct access to WebCM.  Entry of information 
exchanged and transferred between the Contractor and its sub-contractors 
and suppliers on WebCM shall be the responsibility of the Contractor.

1.2.1   Joint Ownership of Data

Data entered in a collaborative mode (entered with the intent to share as 
determined by permissions and workflows within the WebCM system) by the 
Contracting Officer and the Contractor will be jointly owned.

1.3   AUTOMATED SYSTEM NOTIFICATION AND AUDIT LOG TRACKING

Review comments made (or lack thereof) by the Government on Contractor 
submitted documentation shall not relieve the Contractor from compliance 
with requirements of the Contract Documents.  The Contractor is responsible 
for managing, tracking, and documenting the Work to comply with the 
requirements of the Contract Documents.  Government acceptance via 
automated system notifications or audit logs extends only to the face value 
of the submitted documentation and does not constitute validation of the 
Contractor's submitted information.
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1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

List of Contractor's key WebCM personnel.

  Include descriptions of key personnel's roles and 
responsibilities for this project.

1.5   COMPUTER REQUIREMENTS

The Contractor shall use computer hardware and software that meets the 
requirements of the WebCM system as recommended by Primavera Systems, Inc. 
to access and utilize WebCM.  As recommendations are modified by Primavera, 
the Contractor will upgrade their system(s) to meet the recommendations or 
better.  Upgrading of the Contractor's computer systems will not be 
justification for a cost or time modification to the Contract.

The contractor will ensure that connectivity to the WebCM system (whether 
at the home office or jobsite) is accomplished through DSL, cable or 
wireless communications systems.  Requests for use of 56K modems will not 
be allowed for use in the system, as the time required to download 
information and input data becomes excessive and will cause the system to 
"time out".

1.6   CONTRACTOR RESPONSIBILITY

The Contractor shall be responsible for the validity of their information 
placed in WebCM and for the abilities of their personnel.  Accepted users 
shall be knowledgeable in the use of computers, including Internet 
Explorer, e-mail programs such as Outlook, word processing programs such as 
Word, spreadsheet programs such as Excel, and Adobe Portable Document 
Format (PDF) document distribution program.  The Contractor shall utilize 
the existing forms in WebCM to the maximum extent possible.  If a form does 
not exist in WebCM and the Contractor must include as an attachment or by 
uploading the data file, PDF documents will be created through electronic 
conversion rather than optically scanned.  The Contractor is responsible 
for the training of their personnel in the use of WebCM and the other 
programs indicated above as needed.  All costs associated with the use of 
this system will be evenly distributed in the project overheads and spread 
across the duration of the contract; a separate cost line item will not be 
allowed.

1.6.1   User Access Administration

Provide a list of Contractor's key WebCM personnel for the Contracting 
Officer's acceptance.  Notify the Contracting Officer immediately of any 
users that are to have access removed.  Resubmit the personnel list 
whenever modified.  User changes will take effect within 1 one working day 
of accepting the requested change.  The Contracting Officer reserves the 
right to perform a security check on all potential users.  The Contractor 
will be allocated 5 key personnel with access to WebCM. 

1.7   CONNECTIVITY PROBLEMS
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WebCM is a web-based environment and therefore subject to the inherent 
speed and connectivity problems of the Internet.  The Contractor is 
responsible for its own connectivity to the Internet.  WebCM response time 
is dependent on the Contractor's equipment, including processor speed, 
modem speed, Internet access speed, etc. and current traffic on the 
Internet.  The Government will not be liable for any delays associated from 
the usage of WebCM including, but not limited to: slow response time, down 
time periods, connectivity problems, or loss of information.

The contractor will ensure that connectivity to the WebCM system (whether 
at the home office or jobsite) is accomplished through DSL, cable or 
wireless communications systems.  Requests for use of 56K modems will not 
be allowed for use in the system, as the time required to download 
information and input data becomes excessive and will cause the system to 
"time out".

Under no circumstances shall the usage of the WebCM be grounds for a time 
extension or cost adjustment to the contract.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   WEBCM UTILIZATION

WebCM shall be utilized in connection with submittal preparation and 
information management required by Section 01321N NETWORK ANALYSIS 
SCHEDULES (NAS), Section 01330 SUBMITTAL PROCEDURES, Section 01450 
CONSTRUCTION QUALITY CONTROL and other Division One sections.  Requirements 
of this section are in addition to requirements of all other sections of 
the specifications.

3.1.1   Shop Drawings

Shop drawing and design data documents shall be submitted as PDF 
attachments to the WebCM submittal workflow process and form.  All PDF shop 
drawing submittal documents shall have the Contractor's review and 
submittal stamp (including signatures) as specified in Section 01330 
SUBMITTAL PROCEDURES the same as if submitted as hard copy.  Examples of 
shop drawings include, but are not limited to:

a.  Standard manufacturer installation drawings.

b.   Drawings prepared to illustrate portions of the work designed or 
developed by the Contractor.

3.1.2   Product Data

Product catalog data and manufacturers instructions shall be submitted as 
PDF attachments to the Webs submittal workflow process and form, except 
that color charts and similar color oriented pages shall be submitted as 
hard copy separate from and in addition to the PDF copy.  Submittal forms 
shall indicate when hard copy color documents are submitted.  All PDF 
product data submittal documents shall have the Contractors review and 
submittal stamp (including signatures) as specified in Section 01330, 
"Submittal Procedures" the same as if submitted as hard copy.  Examples of 
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product data include, but are not limited to:

a.  Manufacturer's printed literature.

b.  Preprinted product specification data and installation instructions.

3.1.3   Administrative Submittals

All correspondence and Preconstruction submittals shall be submitted on 
WebCM.  Examples of administrative submittals include, but are not limited 
to:

a.  List of Contractor personnel accessing WebCM.

b.  List of contact personnel.

c.  Requests for Information (RFI).

d.  Network Analysis Schedules and associated reports and updates.
Each schedule submittal specified in Specification Section 01321N 
NETWORK ANALYSIS SCHEDULES (NAS) shall be submitted as a native 
backed-up file (.PRX or .STX) of the scheduling program being used.
The schedule will also be posted as a PDF file in the format specified 
in Specification Section 01321N.  Due to data transfer rates, do not 
display relationship lines in the graphical depiction of the schedule.

e.  Submittal Register:  Use the submittal register data provided by 
the Government.  Contractor shall input data for dates as specified and 
upon acceptance of the register, load the register up to WebCM and 
update as required by the Contract documents.

f.  Plans for safety, demolition, environmental protection, and similar 
activities.

g.  Quality Control Plan(s), Testing Plan and Log, Quality Control 
Reports, Production Reports, Quality Control Specialist Reports, 
Preparatory Phase Checklist, Initial Phase Checklist, Field Test 
reports, Summary reports, Rework Items List, etc.

h.  Meeting minutes for quality control meetings, progress meetings, 
pre-installation meetings, etc.

i.  Any general correspondence submitted.

3.1.4   Compliance Submittals

Test report, certificate, and manufacture field report submittals shall be 
submitted on WebCM as PDF attachments.  Examples of compliance submittals 
include, but are not limited to:

a.  Field test reports.

b.  Quality Control certifications.

c.  Manufacturers documentation and certifications for quality of 
products and materials provided.

3.1.5   Record and Closeout Submittals
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Operation and maintenance data and closeout submittals shall be submitted 
on WebCM as PDF documents during the approval and review stage as 
specified, with actual set of documents submitted for final.  Examples of 
record submittals include, but are not limited to:

a.  Operation and Maintenance Manuals:  Final documents shall be 
submitted as specified.

b.  As-built Drawings:  Final documents shall be submitted as specified.

c.  Extra Materials, Spare Stock, etc.:  Submittal forms shall indicate 
when actual materials are submitted.

3.1.6   Exceptions

Documents with legal consequences, contract modifications, contract claims, 
security implications, and those required by other agencies may require an 
additional submittal as original hard copy with original signatures and 
seals.  Hard copies of these documents shall be submitted as specified or 
as directed by the Contracting Officer.

    -- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES

PART 1   GENERAL

1.1   DEFINITIONS

1.1.1   Submittal

Contract Clauses "FAR 52.236-5, Material and Workmanship," paragraph (b) 
and "FAR 52.236-21, Specifications and Drawings for Construction," 
paragraphs (d), (e), and (f) apply to all "submittals."

1.1.2   Submittal Descriptions (SD)

Submittals requirements are specified in the technical sections.
Submittals are identified by SD numbers and titles as follows.

SD-01 Preconstruction Submittals

Submittals which are required prior to a notice to proceed on a new 
contract.  Submittals required prior to the start of the next major 
phase of the construction on a multi-phase contract.  Schedules or 
tabular list of data or tabular list including location, features, or 
other pertinent information regarding products, materials, equipment, 
or components to be used in the work, submitted prior to contract 
notice to proceed or next major phase of construction.

Certificates of insurance.
Surety bonds.
List of proposed subcontractors.
List of proposed products.
Construction Progress Schedule.
Submittal register.
Schedule of prices.
Health and safety plan.
Work plan.
Quality control plan.
Environmental protection plan.

SD-02 Shop Drawings

Drawings, diagrams and schedules specifically prepared to illustrate 
some portion of the work.

Diagrams and instructions from a manufacturer or fabricator for use in 
producing the product and as aids to the Contractor for integrating the 
product or system into the project.

Drawings prepared by or for the Contractor to show how multiple systems 
and interdisciplinary work will be coordinated.

SD-03 Product Data

Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and 
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other characteristics of materials, systems or equipment for some 
portion of the work.

Samples of warranty language when the contract requires extended 
product warranties.

SD-04 Samples

Fabricated or unfabricated physical examples of materials, equipment or 
workmanship that illustrate functional and aesthetic characteristics of 
a material or product and establish standards by which the work can be 
judged.

Color samples from the manufacturer's standard line (or custom color 
samples if specified) to be used in selecting or approving colors for 
the project.

Field samples and mock-ups constructed on the project site establish 
standards by which the ensuring work can be judged.  Includes 
assemblies or portions of assemblies which are to be incorporated into 
the project and those which will be removed at conclusion of the work.

SD-05 Design Data

Design calculations, mix designs, analyses or other data pertaining to 
a part of work.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a 
material, product or system identical to the material, product or 
system to be provided has been tested in accord with specified 
requirements.  (Testing must have been within three years of date of 
contract award for the project.)

Report which includes findings of a test required to be performed by 
the Contractor on an actual portion of the work or prototype prepared 
for the project before shipment to job site.

Report which includes finding of a test made at the job site or on 
sample taken from the job site, on portion of work during or after 
installation.

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by 
responsible officials of manufacturer of product, system or material 
attesting that product, system or material meets specification 
requirements.  Must be dated after award of project contract and 
clearly name the project.

Document required of Contractor, or of a manufacturer, supplier, 
installer or subcontractor through Contractor, the purpose of which is 
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to further quality of orderly progression of a portion of the work by 
documenting procedures, acceptability of methods or personnel 
qualifications.

Confined space entry permits.

Text of posted operating instructions.

SD-09 Manufacturer's Field Reports

Documentation of the testing and verification actions taken by 
manufacturer's representative at the job site, in the vicinity of the 
job site, or on a sample taken from the job site, on a portion of the 
work, during or after installation, to confirm compliance with 
manufacturer's standards or instructions.  The documentation must be 
signed by an authorized official of a testing laboratory or agency and 
must state the test results; and indicate whether the material, 
product, or system has passed or failed the test.

Factory test reports.

SD-10 Operation and Maintenance Data

Data that is furnished by the manufacturer, or the system provider, to 
the equipment operating and maintenance personnel. This data is needed 
by operating and maintenance personnel for the safe and efficient 
operation, maintenance and repair of the item.

This Data is intended to be incorporated in an operations and 
maintenance manual or control system.

SD-11 Closeout Submittals

Documentation to record compliance with technical or administrative 
requirements or to establish an administrative mechanism.

Special requirements necessary to properly close out a construction 
contract.  For example, Record Drawings, manufacturer's help and 
product lines necessary to maintain and install equipment.  Also, 
submittal requirements necessary to properly close out a major phase of 
construction on a multi-phase contract.

1.1.3   Approving Authority

Office or designated person authorized to approve submittal.

1.1.4   Work

As used in this section, on- and off-site construction required by contract 
documents, including labor necessary to produce submittals, construction, 
materials, products, equipment, and systems incorporated or to be 
incorporated in such construction.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
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Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Submittal register; G

1.3   USE OF SUBMITTAL REGISTER 

Submittal register will be delivered to the Contractor, by Contracting 
Officer. Register will have the following fields completed, to the extent 
that will be required by the Government during subsequent usage.

Column (c):  Lists specification section in which submittal is 
required.

Column (d):  Lists each submittal description (SD No. and type, e.g. 
SD-04 Drawings) required in each specification section.

Column (e):  Lists one principal paragraph in specification section 
where a material or product is specified.  This listing is only to 
facilitate locating submitted requirements.  Do not consider 
entries in column (e) as limiting project requirements.

Column (f):  Indicate approving authority for each submittal.  A "G" 
indicates approval by Contracting Officer; a blank indicates 
approval by QC manager.

Prepare and maintain submittal register, as the work progresses. Use 
electronic submittal register program furnished by the Government or any 
other format. Do not change data which is output in columns (c), (d), (e), 
and (f) as delivered by Government; retain data which is output in columns 
(a), (g), (h), and (i) as approved.

1.3.1   Submittal Register

Submit submittal register. Submit with quality control plan and project 
schedule required by Section 01450N CONSTRUCTION QUALITY CONTROL and
Section 01320N CONSTRUCTION PROGRESS DOCUMENTATION. Verify that all 
submittals required for project are listed and add missing submittals.
Complete the following on the register:

Column (a) Activity Number:  Activity number from the project schedule.

Column (g) Contractor Submit Date:  Scheduled date for approving 
authority to receive submittals.

Column (h) Contractor Approval Date:  Date Contractor needs approval 
of submittal.

Column (i) Contractor Material:  Date that Contractor needs material 
delivered to Contractor control.

1.3.2   Contractor Use of Submittal Register

Update the following fields.

Column (b) Transmittal Number:  Contractor assigned list of 
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consecutive numbers.

Column (j) Action Code (k):  Date of action used to record 
Contractor's review when forwarding submittals to QC.

Column (l) List date of submittal transmission.

Column (q) List date approval received.

1.3.3   Approving Authority Use of Submittal Register

Update the following fields.

Column (b).

Column (l) List date of submittal receipt.

Column (m) through (p).

Column (q) List date returned to Contractor.

1.3.4   Contractor Action Code and Action Code

Entries used shall be as follows (others may be prescribed by Transmittal 
Form):

NR - Not Received

AN - Approved as noted

A - Approved

RR - Disapproved, Revise, and Resubmit

1.3.5   Copies Delivered to the Government

Deliver one copy of submittal register updated by Contractor to Government 
with each invoice request.

1.4   PROCEDURES FOR SUBMITTALS

1.4.1   Reviewing, Certifying, Approving Authority

QC organization shall be responsible for reviewing and certifying that 
submittals are in compliance with contract requirements.  Approving 
authority on submittals is QC manager unless otherwise specified for 
specific submittal.  At each "Submittal" paragraph in individual 
specification sections, a notation "G," following a submittal item, 
indicates Contracting Officer is approving authority for that submittal 
item.

1.4.2   Constraints

a.  Submittals listed or specified in this contract shall conform to 
provisions of this section, unless explicitly stated otherwise.

b.  Submittals shall be complete for each definable feature of work; 
components of definable feature interrelated as a system shall be 
submitted at same time.
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c.  When acceptability of a submittal is dependent on conditions, 
items, or materials included in separate subsequent submittals, 
submittal will be returned without review.

d.  Approval of a separate material, product, or component does not 
imply approval of assembly in which item functions.

1.4.3   Scheduling

a.  Coordinate scheduling, sequencing, preparing and processing of 
submittals with performance of work so that work will not be 
delayed by submittal processing.  Allow for potential requirements 
to resubmit.

b.  Except as specified otherwise, allow review period, beginning with 
receipt by approving authority, that includes at least 15 working 
days for submittals for QC Manager approval and
20 working days for submittals for Contracting Officer approval.
Period of review for submittals with Contracting Officer approval 
begins when Government receives submittal from QC organization.
Period of review for each resubmittal is the same as for initial 
submittal.

c.  For submittals requiring review by fire protection engineer, allow 
review period, beginning when Government receives submittal from 
QC organization, of 30 working days for return of submittal to the 
Contractor.  Period of review for each resubmittal is the same as 
for initial submittal.

1.4.4   Variations

Variations from contract requirements require Government approval pursuant 
to contract Clause entitled "FAR 52.236-21, Specifications and Drawings for 
Construction" and will be considered where advantageous to Government.

1.4.4.1   Considering Variations

Discussion with Contracting Officer prior to submission, will help ensure 
functional and quality requirements are met and minimize rejections and 
resubmittals.  When contemplating a variation which results in lower cost, 
consider submission of the variation as a Value Engineering Change Proposal 
(VECP).

1.4.4.2   Proposing Variations

When proposing variation, deliver written request to the Contracting 
Officer, with documentation of the nature and features of the variation and 
why the variation is desirable and beneficial to Government.  If lower cost 
is a benefit, also include an estimate of the cost saving.  In addition to 
documentation required for variation, include the submittals required for 
the item.  Clearly mark the proposed variation in all documentation.

1.4.4.3   Warranting That Variations Are Compatible

When delivering a variation for approval, Contractor warrants that this 
contract has been reviewed to establish that the variation, if 
incorporated, will be compatible with other elements of work.
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1.4.4.4   Review Schedule Is Modified

In addition to normal submittal review period, a period of 10 working days 
will be allowed for consideration by the Government of submittals with 
variations.

1.4.5   Contractor's Responsibilities

a.  Determine and verify field measurements, materials, field 
construction criteria; review each submittal; and check and 
coordinate each submittal with requirements of the work and 
contract documents.

b.  Transmit submittals to QC organization in accordance with schedule 
on approved Submittal Register, and to prevent delays in the work, 
delays to Government, or delays to separate Contractors.

c.  Advise Contracting Officer of variation, as required by paragraph 
entitled "Variations."

d.  Correct and resubmit submittal as directed by approving authority. 
 When resubmitting disapproved transmittals or transmittals noted 
for resubmittal, the Contractor shall provide copy of that 
previously submitted transmittal including all reviewer comments 
for use by approving authority.  Direct specific attention in 
writing or on resubmitted submittal, to revisions not requested by 
approving authority on previous submissions.

e.  Furnish additional copies of submittal when requested by 
Contracting Officer, to a limit of 20 copies per submittal.

f.  Complete work which must be accomplished as basis of a submittal 
in time to allow submittal to occur as scheduled.

g.  Ensure no work has begun until submittals for that work have been 
returned as "approved," or "approved as noted", except to the 
extent that a portion of work must be accomplished as basis of 
submittal.

1.4.6   QC Organization Responsibilities

a.  Note date on which submittal was received from Contractor on each 
submittal.

b.  Review each submittal; and check and coordinate each submittal 
with requirements of work and contract documents.

c.  Review submittals for conformance with project design concepts and 
compliance with contract documents.

d.  Act on submittals, determining appropriate action based on QC 
organization's review of submittal.

(1)  When QC manager is approving authority, take appropriate 
action on submittal from the possible actions defined in paragraph 
entitled, "Actions Possible."

(2)  When Contracting Officer is approving authority or when 
variation has been proposed, forward submittal to Government with 
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certifying statement or return submittal marked "not reviewed" or 
"revise and resubmit" as appropriate.  The QC organization's 
review of submittal determines appropriate action.

e.  Ensure that material is clearly legible.

f.  Stamp each sheet of each submittal with QC certifying statement or 
approving statement, except that data submitted in bound volume or 
on one sheet printed on two sides may be stamped on the front of 
the first sheet only.

(1)  When approving authority is Contracting Officer, QC 
organization will certify submittals forwarded to Contracting 
Officer with the following certifying statement:

"I hereby certify that the (equipment) (material) (article) shown and 
marked in this submittal is that proposed to be incorporated with 
contract Number N62477-07----, is in compliance with the contract 
drawings and specification, can be installed in the allocated 
spaces, and is submitted for Government approval.

Certified by Submittal Reviewer _____________________, Date _______
(Signature when applicable)

Certified by QC Manager _____________________________, Date ______"
(Signature)

(2)  When approving authority is QC Manager, QC Manager will use 
the following approval statement when returning submittals to 
Contractor as "Approved" or "Approved as Noted."

"I hereby certify that the (material) (equipment) (article) shown and 
marked in this submittal and proposed to be incorporated with 
contract Number N62477-07----, is in compliance with the contract 
drawings and specification, can be installed in the allocated 
spaces, and is _____ approved for use.

Certified by Submittal Reviewer ______________________, Date ______
(Signature when applicable)

Approved by QC Manager _______________________________, Date _____"
(Signature)

g.  Sign certifying statement or approval statement.  The person 
signing certifying statements shall be QC organization member 
designated in the approved QC plan.  The signatures shall be in 
original ink.  Stamped signatures are not acceptable.

h.  Update submittal register as submittal actions occur and maintain 
the submittal register at project site until final acceptance of 
all work by Contracting Officer.

i.  Retain a copy of approved submittals at project site, including 
Contractor's copy of approved samples.

1.4.7   Government's Responsibilities

When approving authority is Contracting Officer, the Government will:
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a.  Note date on which submittal was received from QC manager, on each 
submittal for which the Contracting Officer is approving authority.

b.  Review submittals for approval within scheduling period specified 
and only for conformance with project design concepts and 
compliance with contract documents.

c.  Identify returned submittals with one of the actions defined in 
paragraph entitled "Actions Possible" and with markings 
appropriate for action indicated.

1.4.8   Actions Possible

Submittals will be returned with one of the following notations:

a.  Submittals marked "not reviewed" will indicate submittal has been 
previously reviewed and approved, is not required , does not have 
evidence of being reviewed and approved by Contractor, or is not 
complete.  A submittal marked "not reviewed" will be returned with 
an explanation of the reason it is not reviewed. Resubmit 
submittals returned for lack of review by Contractor or for being 
incomplete, with appropriate action, coordination, or change.

b.  Submittals marked "approved" "approved as submitted" authorize 
Contractor to proceed with work covered.

c.  Submittals marked "approved as noted" or "approval except as 
noted; resubmission not required" authorize Contractor to proceed 
with work as noted provided Contractor takes no exception to the 
notations.

d.  Submittals marked "revise and resubmit" or "disapproved" indicate 
submittal is incomplete or does not comply with design concept or 
requirements of the contract documents and shall be resubmitted 
with appropriate changes.  No work shall proceed for this item 
until resubmittal is approved.

1.5   FORMAT OF SUBMITTALS

1.5.1   Transmittal Form

Transmit each submittal, except sample installations and sample panels, to 
office of approving authority.  Transmit submittals with transmittal form 
prescribed by Contracting Officer and standard for project.  The 
transmittal form shall identify Contractor, indicate date of submittal, and 
include information prescribed by transmittal form and required in 
paragraph entitled "Identifying Submittals."  Process transmittal forms to 
record actions regarding sample panels and sample installations.

1.5.2   Identifying Submittals

Identify submittals, except sample panel and sample installation, with the 
following information permanently adhered to or noted on each separate 
component of each submittal and noted on transmittal form.  Mark each copy 
of each submittal identically, with the following:

a.  Project title and location.

b.  Construction contract number.
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c.  Section number of the specification section by which submittal is 
required.

d.  Submittal description (SD) number of each component of submittal.

e.  When a resubmission, add alphabetic suffix on submittal 
description, for example, SD-10A, to indicate resubmission.

f.  Name, address, and telephone number of subcontractor, supplier, 
manufacturer and any other second tier Contractor associated with 
submittal.

g.  Product identification and location in project.

1.5.3   Format for SD-02 Shop Drawings

a.  Shop drawings shall not be less than 8 1/2 by 11 inches nor more 
than 30 by 42 inches.

b.  Present 8 1/2 by 11 inches sized shop drawings as part of the 
bound volume for submittals required by section.  Present larger 
drawings in sets.

c.  Include on each drawing the drawing title, number, date, and 
revision numbers and dates, in addition to information required in 
paragraph entitled "Identifying Submittals."

d.  Dimension drawings, except diagrams and schematic drawings; 
prepare drawings demonstrating interface with other trades to 
scale.  Shop drawing dimensions shall be the same unit of measure 
as indicated on the contract drawings.  Identify materials and 
products for work shown.

e.  Drawings shall include the nameplate data, size and capacity.
Also include applicable federal, military, industry and technical 
society publication references.

1.5.4   Format of SD-03 Product Data and SD-08 Manufacturer's Instruction

a.  Present product data submittals for each section as a complete, 
bound volume.  Include table of contents, listing page and catalog 
item numbers for product data.

b.  Indicate, by prominent notation, each product which is being 
submitted; indicate specification section number and paragraph 
number to which it pertains.

c.  Supplement product data with material prepared for project to 
satisfy submittal requirements for which product data does not 
exist.  Identify this material as developed specifically for 
project, with information and format as required for submission of 
SD-07 Certificates.

e.  Product data shall include the manufacturer's name, trade name, 
place of manufacture, and catalog model or number.  Submittals 
shall also include applicable federal, military, industry and 
technical society publication references.  Should manufacturer's 
data require supplemental information for clarification, the 
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supplemental information shall be submitted as specified for SD-07 
Certificates.

f.  Where equipment or materials are specified to conform to industry 
and technical society reference standards of the organizations 
such as American National Standards Institute (ANSI), ASTM 
International (ASTM), National Electrical Manufacturer's 
Association (NEMA), Underwriters Laboratories (UL), and 
Association of Edison Illuminating Companies (AEIC), submit proof 
of such compliance.  The label or listing by the specified 
organization will be acceptable evidence of compliance.  In lieu 
of the label or listing, submit a certificate from an independent 
testing organization, competent to perform testing, and approved 
by the Contracting Officer.  The certificate shall state that the 
item has been tested in accordance with the specified 
organization's test methods and that the item complies with the 
specified organization's reference standard.

g.  Submit manufacturer's instruction prior to installation.

1.5.5   Format of SD-04 Samples

a.  Furnish samples in sizes below, unless otherwise specified or 
unless the manufacturer has prepackaged samples of approximately 
same size as specified:

(1)  Sample of Equipment or Device:  Full size.

(2)  Sample of Materials Less Than 2 by 3 inches:  Built up to 8 
1/2 by 11 inches.

(3)  Sample of Materials Exceeding 8 1/2 by 11 inches:  Cut down to
 8 1/2 by 11 inches and adequate to indicate color, texture, and 
material variations.

(4)  Sample of Linear Devices or Materials:  10 inch length or 
length to be supplied, if less than 10 inches.  Examples of linear 
devices or materials are conduit and handrails.

(5)  Sample of Non-Solid Materials:  Pint.  Examples of non-solid 
materials are sand and paint.

(6)  Color Selection Samples:  2 by 4 inches.

(7)  Sample Panel:  4 by 4 feet.

(8)  Sample Installation:  100 square feet.

b.  Samples Showing Range of Variation:  Where variations are 
unavoidable due to nature of the materials, submit sets of samples 
of not less than three units showing extremes and middle of range.

c.  Reusable Samples:  Incorporate returned samples into work only if 
so specified or indicated.  Incorporated samples shall be in 
undamaged condition at time of use.

d.  Recording of Sample Installation:  Note and preserve the notation 
of area constituting sample installation but remove notation at 
final clean up of project.
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e.  When color, texture or pattern is specified by naming a particular 
manufacturer and style, include one sample of that manufacturer 
and style, for comparison.

1.5.6   Format of SD-05 Design Data and SD-07 Certificates

a.  Provide design data and certificates on  8 1/2 by 11 inches paper. 
 Provide a bound volume for submittals containing numerous pages.

1.5.7   Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports

a.  Provide reports on  8 1/2 by 11 inches paper in a complete bound 
volume.

b.  Indicate by prominent notation, each report in the submittal.
Indicate specification number and paragraph number to which it 
pertains.

1.5.8   Format of SD-10 Operation and Maintenance Data (O&M)

a.  O&M Data format shall comply with the requirements specified in 
Section 01781 OPERATION AND MAINTENANCE DATA

1.5.9   Format of SD-01 Preconstruction Submittals and SD-11 Closeout
        Submittalss

a.  When submittal includes a document which is to be used in project 
or become part of project record, other than as a submittal, do 
not apply Contractor's approval stamp to document, but to a 
separate sheet accompanying document.

1.6   QUANTITY OF SUBMITTALS

1.6.1   Number of Copies of SD-02 Shop Drawings

a.  Submit six copies of submittals of shop drawings requiring review 
and approval only by QC organization and seven copies of shop 
drawings requiring review and approval by Contracting Officer.

1.6.2   Number of Copies of SD-03 Product Data and SD-08 Manufacturer's
Instructions

Submit in compliance with quantity requirements specified for shop drawings.

1.6.3   Number of Samples SD-04 Samples

a.  Submit two samples, or two sets of samples showing range of 
variation, of each required item.  One approved sample or set of 
samples will be retained by approving authority and one will be 
returned to Contractor.

b.  Submit one sample panel.  Include components listed in technical 
section or as directed.

c.  Submit one sample installation, where directed.

d.  Submit one sample of non-solid materials.
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1.6.4   Number of Copies SD-05 Design Data and SD-07 Certificates

a.  Submit in compliance with quantity requirements specified for shop 
drawings.

1.6.5   Number of Copies SD-06 Test Reports and SD-09 Manufacturer's Field
        Reportss

b.  Submit in compliance with quantity with quality requirements 
specified for shop drawings.

1.6.6   Number of Copies of SD-10 Operation and Maintenance Data

Submit Five copies of O&M Data to the Contracting Officer for review and 
approval.

1.6.7   Number of Copies of SD-01 Preconstruction Submittals and SD-11
        Closeout Submittalss

a.  Unless otherwise specified, submit administrative submittals 
compliance with quantity requirements specified for shop drawings.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01420

SOURCES FOR REFERENCE PUBLICATIONS

1.1   REFERENCES

Various publications are referenced in other sections of the specifications 
to establish requirements for the work.  These references are identified in 
each section by document number, date and title.  The document number used 
in the citation is the number assigned by the standards producing 
organization, (e.g.   ASTM B 564 Nickel Alloy Forgings).  However, when the 
standards producing organization has not assigned a number to a document, 
an identifying number has been assigned for reference purposes.

1.2   ORDERING INFORMATION

The addresses of the standards publishing organizations whose documents are 
referenced in other sections of these specifications are listed below, and 
if the source of the publications is different from the address of the 
sponsoring organization, that information is also provided.  Documents 
listed in the specifications with numbers which were not assigned by the 
standards producing organization should be ordered from the source by title 
rather than by number.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
One East Wacker Drive, Suite 3100
Chicago, IL  60601-2001
Ph:   312-670-2400
Fax:  312-670-5403
Publications: 800-644-2400
E-mail: pubs@aisc.org
Internet: http://www.aisc.org

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
1819 L Street, NW, 6th Floor
Washington, DC 20036
Ph:   202-293-8020
Fax:  202-293-9287
E-mail:  info@ansi.org
Internet: http://www.ansi.org/

--- ANSI documents beginning with the letter "S" can be ordered 
from:

Acoustical Society of America (ASA)
2 Huntington Quadrangle, Suite 1NO1
Melville, NY 11747-4502
Ph:   516-576-2360
Fax:  516-576-2377
E-mail:  asa@aip.org
Internet: http://asa.aip.org

AMERICAN WELDING SOCIETY (AWS)
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550 N.W. LeJeune Road
Miami, FL  33126
Ph:   800-443-9353 - 305-443-9353
Fax:  305-443-7559
E-mail:  info@aws.org
Internet: http://www.aws.org

ASME INTERNATIONAL (ASME)
Three Park Avenue
New York, NY 10016-5990
Ph:   212-591-7722
Fax:  212-591-7674
E-mail:  infocentral@asme.org
Internet: http://www.asme.org

ASTM INTERNATIONAL (ASTM)
100 Barr Harbor Drive, P.O. Box C700
West Conshohocken, PA  19428-2959
Ph:   610-832-9500
Fax:  610-832-9555
E-mail: service@astm.org
Internet: http://www.astm.org

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
445 Hoes Lane
Piscataway, NJ  08855-1331
Ph:   732-981-0060
Fax:  732-981-1712
E-mail: customer-services@ieee.org
Internet: http://www.ieee.org

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

P.O. Box 687
106 Stone Street
Morrison, CO  80465
Ph:  303-697-8441
Fax: 303-697-8431
E-mail: neta@netaworld.org
Internet: http://www.netaworld.org

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)
1, rue de Varembe'
Case Postale 56
CH-1211 Geneve 20  Switzerland
Ph:   41-22-749-0111
Fax:  41-22-733-3430
E-mail:  central@iso.ch
Internet: http://www.iso.ch

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
1300 North 17th Street, Suite 1847
Rosslyn, VA  22209
Ph:   703-841-3200
Fax:  703-841-5900
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E-mail:  webmaster@nema.org
Internet: http://www.nema.org/

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park
Quincy, MA  02169-7471
Ph:   617-770-3000
Fax:  617-770-0700
E-mail: webmaster@nfpa.org
Internet: http://www.nfpa.org

UNDERWRITERS LABORATORIES (UL)
333 Pfingsten Road
Northbrook,  IL  60062-2096
Ph:  847-272-8800
Fax: 847-272-8129
E-mail:  northbrook@us.ul.com
Internet: http://www.ul.com/

U.S. ARMY CORPS OF ENGINEERS (USACE)
Order CRD-C DOCUMENTS from:
U.S. Army Engineer Waterways Experiment Station
ATTN:  Technical Report Distribution Section, Services
Branch, TIC
3909 Halls Ferry Road
Vicksburg, MS  39180-6199
Ph:   601-634-2664
Fax:  601-634-2388
E-mail: mtc-info@erdc.usace.army.mil
Internet: http://www.wes.army.mil/SL/MTC/handbook.htm

Order Other Documents from:
USACE Publications Depot
Attn:  CEIM-IM-PD
2803 52nd Avenue
Hyattsville, MD  20781-1102
Ph:  301-394-0081
Fax: 301-394-0084
E-mail: pubs-army@usace.army.mil
Internet: http://www.usace.army.mil/publications
     or http://www.hnd.usace.army.mil/techinfo/engpubs.htm

        -- End of Section --
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SECTION 01450N

CONSTRUCTION QUALITY CONTROL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2003) Safety -- Safety and Health 
Requirements

1.2   SUBMITTALS

The following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Construction Quality Control (QC) Plan;  G

Submit a Construction QC Plan prior to start of construction.

1.3   INFORMATION FOR THE CONTRACTING OFFICER

All electronic submissions of QC documentation will be through the Web 
Based Construction Management (WebCM) system.  Refer to the requirements of 
Section 01322 "Web Based Construction Management (WebCM)".  The Contractor 
shall use the Daily Report forms that are available in WebCM.

Deliver the following to the Contracting Officer during Construction:

a.  CQC Report: Submit the report electronically by 10:00 AM the next 
working day after each day that work is performed and for every seven 
consecutive calendar days of no-work.

b.  Contractor Production Report:  Submit the report electronically by 
10:00 AM the next working day after each day that work is performed and 
for every seven consecutive calendar days of no-work.

c.  Preparatory Phase Checklist:  Submit the report electronically in 
the same manner as the CQC Report for each Preparatory Phase held.

d.  Initial Phase Checklist:  Submit the report electronically in the 
same manner as the CQC Report for each Initial Phase held.

e.  Field Test Reports:  Within two working days after the test is 
performed, submit the report as an electronic attachment to the CQC 
Report.

g.  Monthly Summary Report of Tests:  Submit the report as an 
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electronic attachment to the CQC Report at the end of each month

h.  Testing Plan and Log:  Submit the report as an electronic 
attachment to the CQC Report, at the end of each month.  A copy of the 
final Testing Plan and Log shall be provided to the OMSI preparer for 
inclusion into the OMSI documentation.

i.  Rework Items List:  Submit lists containing new entries daily, in 
the same manner as the CQC Report.

j.  CQC Meeting Minutes:  Within two working days after the meeting is 
held, submit the report as an electronic attachment to the CQC Report.

k.  QC Certifications:  As required by the paragraph entitled "QC 
Certifications."

1.4   QC PROGRAM REQUIREMENTS

Establish and maintain a QC program as described in this section.  This QC 
program is a key element in meeting the objectives of NAVFAC Commissioning. 
The QC program consists of a QC Organization, QC Plan, QC Plan Meeting(s), 
a Coordination and Mutual Understanding Meeting, QC meetings, three phases 
of control, submittal review and approval, testing, completion inspections, 
and QC certifications and documentation necessary to provide materials, 
equipment, workmanship, fabrication, construction and operations which 
comply with the requirements of this Contract.  The QC program shall cover 
on-site and off-site work and shall be keyed to the work sequence.  No 
construction work or testing may be performed unless the QC Manager is on 
the work site.  The QC Manager shall report to an officer of the firm and 
shall not be subordinate to the Project Superintendent or the Project 
Manager.  The QC Manager, Project Superintendent and Project Manager must 
work together effectively.  Although the QC Manager is the primary 
individual responsible for quality control, all individuals will be held 
responsible for the quality of work on the job.

1.4.1   Commissioning

Commissioning is a systematic process of ensuring that all building systems 
meet the requirements and perform interactively according to the Contract.
The QC Program is a key to this process by coordinating, verifying and 
documenting measures to achieve the following objectives:

a. Verify that the applicable equipment and systems are installed in 
accordance with the Contact and according to the manufacturer's 
recommendations.

b. Verify and document proper performance of equipment and systems.

c. Verify that O&M documentation is complete.

d. Verify that the Government's operating personnel are adequately 
trained.

e. Document the successful achievement of the commissioning objectives 
listed above.

1.4.2   Acceptance of the Construction Quality Control (QC) Plan

Acceptance of the QC Plan is required prior to the start of construction.
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The Contracting Officer reserves the right to require changes in the QC 
Plan and operations as necessary, including removal of personnel, to ensure 
the specified quality of work.  The Contracting Officer reserves the right 
to interview any member of the QC organization at any time in order to 
verify the submitted qualifications.  All QC organization personnel shall 
be subject to acceptance by the Contracting Officer.  The Contracting 
Officer may require the removal of any individual for non-compliance with 
quality requirements specified in the Contract.

1.4.3   Preliminary Construction Work Authorized Prior to Acceptance

The only construction work that is authorized to proceed prior to the 
acceptance of the QC Plan is mobilization of storage and office trailers, 
temporary utilities, and surveying.

 1.4.4   Notification of Changes

Notify the Contracting Officer, in writing, of any proposed changes in the 
QC Plan or changes to the QC organization personnel, a minimum of 10 work 
days prior to a proposed change.  Proposed changes shall be subject to 
acceptance by the Contracting Officer.

1.5   QC ORGANIZATION

1.5.1   QC Manager

1.5.1.1   Duties

Provide a QC Manager at the work site to implement and manage the QC 
program.  In addition to implementing and managing the QC program, the QC 
Manager may perform the duties of Project Superintendent. The QC Manager 
shall not be designated as the safety competent person as defined by EM 
385-1-1.  The QC Manager is required to attend the partnering meetings, QC 
Plan Meetings, Coordination and Mutual Understanding Meeting, conduct the 
QC meetings, perform the three phases of control , perform submittal review 
and approval, ensure testing is performed and provide QC certifications and 
documentation required in this Contract.  The QC Manager is responsible for 
managing and coordinating the three phases of control and documentation 
performed by testing laboratory personnel and any other inspection and 
testing personnel required by this Contract.  The QC Manager is the manager 
of all QC activities.

1.5.1.2   Qualifications

An individual with a minimum of 10 years combined experience in the 
following positions: Project Superintendent, QC Manager, Project Manager, 
Project Engineer or Construction Manager on similar size and type 
construction contracts which included the major trades that are part of 
this Contract.  The individual shall have at least two years experience as 
a QC Manager.  The individual must be familiar with the requirements of EM 
385-1-1, and have experience in the areas of hazard identification and 
safety compliance.

1.5.2   Construction Quality Management Training

In addition to the above experience and education requirements, the QC 
Manager shall have completed the course entitled "Construction Quality 
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Management (CQM) for Contractors."  If the QC Manager does not have a 
current certification, they shall obtain the CQM for Contractors course 
certification within 90 days of award.  This course is periodically offered 
by the Naval Facilities Engineering Command and the Army Corps of 
Engineers.  Contact the Contracting Officer for information on the next 
scheduled class.

1.5.3   Alternate QC Manager Duties and Qualifications

Designate an alternate for the QC Manager at the work site to serve in the 
event of the designated QC Manager's absence.  The period of absence may 
not exceed two weeks at one time, and not more than 30 workdays during a 
calendar year.  The qualification requirements for the Alternate QC Manager 
shall be the same as for the QC Manager.1.5.4   [Enter Appropriate Subpart 

Title Here]

1.6   QUALITY CONTROL (QC) PLAN

1.6.1   Construction Quality Control (QC) Plan

1.6.1.1   Requirements

Provide, for acceptance by the Contracting Officer, a Construction QC Plan 
submitted in a three-ring binder that includes a table of contents, major 
sections identified with tabs, with pages numbered sequentially, and that 
documents the proposed methods and responsibilities for accomplishing 
commissioning activities during the construction of the project:

I.  QC ORGANIZATION:  A chart showing the QC organizational structure.

II.  NAMES AND QUALIFICATIONS:  Names and qualifications, in resume 
format, for each person in the QC organization.  Include the CQM for 
Contractors course certifications for the QC Manager and Alternate QC 
Manager as required by the paragraphs entitled "Construction Quality 
Management Training" and "Alternate QC Manager Duties and 
Qualifications".

III.  DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONNEL:  Duties, 
responsibilities, and authorities of each person in the QC organization.

IV.  OUTSIDE ORGANIZATIONS:  A listing of outside organizations, such 
as architectural and consulting engineering firms, that will be 
employed by the Contractor and a description of the services these 
firms will provide.

V.  APPOINTMENT LETTERS:  Letters signed by an officer of the firm 
appointing the QC Manager and Alternate QC Manager and stating that 
they are responsible for implementing and managing the QC program as 
described in this Contract.  Include in this letter the responsibility 
of the QC Manager and Alternate QC Manager to implement and manage the 
three phases of control, and their authority to stop work which is not 
in compliance with the Contract.

VI.  SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER:  Procedures 
for reviewing, approving, and managing submittals. Provide the name(s) 
of the person(s) in the QC organization authorized to review and 
certify submittals prior to approval.  Provide the initial submittal of 
the Submittal Register as specified in section 01330 SUBMITTAL 
PROCEDURES.
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VII.  TESTING LABORATORY INFORMATION:  Testing laboratory information 
required by the paragraphs entitled "Accreditation Requirements", as 
applicable.

VIII.  TESTING PLAN AND LOG:  A Testing Plan and Log that includes the 
tests required, referenced by the specification paragraph number 
requiring the test, the frequency, and the person responsible for each 
test.  Use Government forms to log and track tests.

IX.  PROCEDURES TO COMPLETE REWORK ITEMS:  Procedures to identify, 
record, track, and complete rework items.  Use Government WebCM forms 
to record and track rework items.

X.  DOCUMENTATION PROCEDURES:  Use Government WebCM form.

XI.  LIST OF DEFINABLE FEATURES:  A Definable Feature of Work (DFOW) is 
a task that is separate and distinct from other tasks and has control 
requirements and work crews unique to that task.  A DFOW is identified 
by different trades or disciplines and is an item or activity on the 
construction schedule.  The list of DFOWs shall include, but not be 
limited to, all critical path activities on the NAS.  Include all 
activities for which this specification requires QC Specialists or 
specialty inspection personnel.  Each design development stage and 
submittal package shall have separate DFOWs in the Network Analysis 
Schedule.

XII.  PROCEDURES FOR PERFORMING THE THREE PHASES OF CONTROL:  Identify 
procedures you will use to ensure the three phases of control are used 
to manage the quality on this project.  For each DFOW, a Preparatory 
and Initial phase checklist will be filled out during the Preparatory 
and Initial phase meetings.  The checklist(s) will then also be entered 
in WebCM.  The Preparatory and Initial Phases and meetings shall be 
conducted with a view towards obtaining quality construction by 
planning ahead and identifying potential problems for each DFOW.

XIII.  ORGANIZATION AND PERSONNEL CERTIFICATIONS LOG:  Procedures for 
coordinating, tracking and documenting all certifications on 
subcontractors, testing laboratories, suppliers, personnel, etc.  QC 
Manager will ensure that certifications are current, appropriate for 
the work being performed, and will not lapse during any period of the 
contract that the work is being performed.

1.7   QC PLAN MEETINGS

Prior to submission of the QC Plan, the QC Manager will meet with the 
Contracting Officer to discuss the QC Plan requirements of this Contract.
The purpose of this meeting is to develop a mutual understanding of the QC 
Plan requirements prior to plan development and submission and to agree on 
the Contractor's list of DFOWs.

1.8   COORDINATION AND MUTUAL UNDERSTANDING MEETING

After submission of the QC Plan, and prior to the start of construction, 
the QC Manager will meet with the Contracting Officer to present the QC 
program required by this Contract.  The purpose of this meeting is to 
develop a mutual understanding of the QC details, including documentation, 
administration for on-site and off-site work, and the coordination of the 
Contractor's management, production and QC personnel.  At the meeting, the 
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Contractor will be required to explain in detail how three phases of 
control will be implemented for each DFOW.  As a minimum, the Contractor's 
personnel required to attend shall include an officer of the firm, the 
Project Manager, Project Superintendent, QC Manager, Alternate QC Manager, 
and subcontractor representatives.  Each subcontractor who will be assigned 
QC responsibilities shall have a principal of the firm at the meeting.
Minutes of the meeting will be prepared by the QC Manager and signed by the 
Contractor and the Contracting Officer.  The Contractor shall provide a 
copy of the signed minutes to all attendees and shall be included in the QC 
Plan.  Repeat the coordination and mutual understanding meeting when a new 
QC Manager is appointed.

1.9   QC Meetings

After the start of construction, the QC Manager shall conduct QC meetings 
once every two weeks at the work site with the Project Superintendent and 
the foremen who are performing the work of the DFOWs.  The QC Manager shall 
prepare the minutes of the meeting and provide a copy to the Contracting 
Officer within two working days after the meeting.  The Contracting Officer 
may attend these meetings.  As a minimum, the following shall be 
accomplished at each meeting:

a.  Review the minutes of the previous meeting;

b.  Review the schedule and the status of work and rework;

c.  Review the status of submittals;

d.  Review the work to be accomplished in the next two weeks and 
documentation required;

e.  Resolve QC and production problems (RFI, etc.);

f.  Address items that may require revising the QC Plan, and;

g.  Review Accident Prevention Plan (APP).

1.10   THREE PHASES OF CONTROL

The Three Phases of Control shall adequately cover both on-site and 
off-site work and shall include the following for each DFOW.

1.10.1   Preparatory Phase

Notify the Contracting Officer at least two work days in advance of each 
preparatory phase meeting.  The meeting shall be conducted by the QC 
Manager and attended by the Project Superintendent, and the foreman 
responsible for the DFOW.  When the DFOW will be accomplished by a 
subcontractor, that subcontractor's foreman shall attend the preparatory 
phase meeting.  Document the results of the preparatory phase actions in 
the Preparatory Phase Checklist.  Perform the following prior to beginning 
work on each DFOW:

a.  Review each paragraph of the applicable specification sections;

b.  Review the Contract drawings;

c.  Verify that appropriate shop drawings and submittals for materials 
and equipment have been submitted and approved.  Verify receipt of 
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approved factory test results, when required;

d.  Review the testing plan and ensure that provisions have been made 
to provide the required QC testing;

e.  Examine the work area to ensure that the required preliminary work 
has been completed;

f.  Examine the required materials, equipment and sample work to ensure 
that they are on hand and conform to the approved shop drawings and 
submitted data;

g.  Discuss construction methods, construction tolerances, workmanship 
standards, and the approach that will be used to provide quality 
construction by planning ahead and identifying potential problems for 
each DFOW; and

h.  Review the APP and appropriate Activity Hazard Analysis (AHA) to 
ensure that applicable safety requirements are met, and that required 
Material Safety Data Sheets (MSDS) are submitted.

1.10.2   Initial Phase

Notify the Contracting Officer at least two work days in advance of each 
initial phase.  When construction crews are ready to start work on a DFOW, 
conduct the initial phase with the Project Superintendent, and the foreman 
responsible for that DFOW.  Observe the initial segment of the DFOW to 
ensure that the work complies with Contract requirements.  Document the 
results of the initial phase in the Initial Phase Checklist.  Repeat the 
initial phase for each new crew to work on-site, or when acceptable levels 
of specified quality are not being met.  Perform the following for each 
DFOW:

a.  Establish the quality of workmanship required;

b.  Resolve conflicts;

c.  Ensure that testing is performed by the approved laboratory, and

d.  Check work procedures for compliance with the APP and the 
appropriate AHA to ensure that applicable safety requirements are met.

1.10.3   Follow-Up Phase

Perform the following for on-going work daily, or more frequently as 
necessary, until the completion of each DFOW and document in the daily CQC 
Report:

a.  Ensure the work is in compliance with Contract requirements;

b.  Maintain the quality of workmanship required;

c.  Ensure that testing is performed by the approved laboratory; and

d.  Ensure that rework items are being corrected. 

1.10.4   Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same 

SECTION 01450N  Page 7



PROVIDE EMERGENCY GENERATOR, BUILDING A-59 PW3318

DFOW if the quality of on-going work is unacceptable, if there are changes 
in the applicable QC organization, if there are changes in the on-site 
production supervision or work crew, if work on a DFOW is resumed after 
substantial period of inactivity, or if other problems develop.

1.10.5   Notification of Three Phases of Control for Off-Site Work

Notify the Contracting Officer at least two weeks prior to the start of the 
preparatory and initial phases.

1.11   SUBMITTAL REVIEW AND APPROVAL

Procedures for submission, review and approval of submittals are described 
in Section 01330 SUBMITTAL PROCEDURES.

1.12   TESTING

Except as stated otherwise in the specification sections, perform sampling 
and testing required under this Contract.

1.12.1   Accreditation Requirements

Construction materials testing laboratories must be accredited by a 
laboratory accreditation authority and will be required to submit a copy of 
the Certificate of Accreditation and Scope of Accreditation.  The 
laboratory's scope of accreditation must include the appropriate ASTM 
standards listed in the technical sections of the specifications.
Laboratories engaged in Hazardous Materials Testing shall meet the 
requirements of OSHA and EPA.  The policy applies to the specific 
laboratory performing the actual testing, not just the Corporate Office.

1.12.2   Laboratory Accreditation Authorities

Laboratory Accreditation Authorities include the National Voluntary 
Laboratory Accreditation Program (NVLAP) administered by the National 
Institute of Standards and Technology at 
http://ts.nist.gov/ts/htdocs/210/214/214.htm , the American Association of 
State Highway and Transportation Officials (AASHTO) program at 
http://www.transportation.org/aashto/home.nsf/frontpage , International 
Accreditation Services, Inc. (IAS) at http://www.iasonline.org, U. S. Army 
Corps of Engineers Materials Testing Center (MTC)at 
http://www.wes.army.mil/SL/MTC/, the American Association for Laboratory 
Accreditation (A2LA) program at http://www.a2la.org/, the Washington 
Association of Building Officials (WABO) at http://www.wabo.org/  (Approval 
authority for WABO is limited to projects within Washington State), and the 
Washington Area Council of Engineering Laboratories (WACEL) at 
http://www.wacel.org/labaccred.html (Approval authority by WACEL is limited 
to projects within Facilities Engineering Command (FEC) Washington 
geographical area).

1.12.3   Capability Check

The Contracting Officer retains the right to check laboratory equipment in 
the proposed laboratory and the laboratory technician's testing procedures, 
techniques, and other items pertinent to testing, for compliance with the 
standards set forth in this Contract.

1.12.4   Test Results
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Cite applicable Contract requirements, tests or analytical procedures used. 
 Provide actual results and include a statement that the item tested or 
analyzed conforms or fails to conform to specified requirements.  If the 
item fails to conform, notify the Contracting Officer immediately.
Conspicuously stamp the cover sheet for each report in large red letters 
"CONFORMS" or "DOES NOT CONFORM" to the specification requirements, 
whichever is applicable.  Test results shall be signed by a testing 
laboratory representative authorized to sign certified test reports.
Furnish the signed reports, certifications, and other documentation to the 
Contracting Officer via the QC Manager.  Furnish a summary report of field 
tests at the end of each month, per the paragraph entitled "INFORMATION FOR 
THE CONTRACTING OFFICER".

1.12.5   Test Reports and Monthly Summary Report of Tests

The QC Manager shall furnish the signed reports, certifications, and a 
summary report of field tests at the end of each month to the Contracting 
Officer.  Attach a copy of the summary report to the last daily Contractor 
Quality Control Report of each month.  A copy of the signed test reports 
and certifications shall be provided to the OMSI preparer for inclusion 
into the OMSI documentation.

1.13   QC CERTIFICATIONS

1.13.1   CQC Report Certification

Each CQC Report shall contain the following statement:  "On behalf of the 
Contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period 
is in compliance with the contract drawings and specifications to the best 
of my knowledge, except as noted in this report."

1.13.2   Invoice Certification

Furnish a certificate to the Contracting Officer with each payment request, 
signed by the QC Manager, attesting that as-built drawings are current, 
coordinated and attesting that the work for which payment is requested, 
including stored material, is in compliance with Contract requirements.

1.13.3   Completion Certification

Upon completion of work under this Contract, the QC Manager shall furnish a 
certificate to the Contracting Officer attesting that "the work has been 
completed, inspected, tested and is in compliance with the Contract." A 
copy of this final QC Certification for completion shall be provided to the 
OMSI preparer for inclusion into the OMSI documentation.

1.14   COMPLETION INSPECTIONS

1.14.1   Punch-Out Inspection

Near the completion of all work or any increment thereof, established by a 
completion time stated in the Contract Clause entitled "Commencement, 
Prosecution, and Completion of Work," or stated elsewhere in the 
specifications, the QC Manager shall conduct an inspection of the work and 
develop a "punch list" of items which do not conform to the approved 
drawings, specifications and Contract.  Include in the punch list any 
remaining items on the "Rework Items List", which were not corrected prior 
to the Punch-Out Inspection.  The punch list shall include the estimated 
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date by which the deficiencies will be corrected.  A copy of the punch list 
shall be provided to the Contracting Officer.  The QC Manager, or staff, 
shall make follow-on inspections to ascertain that all deficiencies have 
been corrected.  Once this is accomplished, the Contractor shall notify the 
Government that the facility is ready for the Government "Pre-Final 
Inspection".

1.14.2   Pre-Final Inspection

The Government will perform this inspection to verify that the facility is 
complete and ready to be occupied.  A Government "Pre-Final Punch List" may 
be developed as a result of this inspection.  The QC Manager shall ensure 
that all items on this list are corrected prior to notifying the Government 
that a "Final" inspection with the Client can be scheduled.  Any items 
noted on the "Pre-Final" inspection shall be corrected in a timely manner 
and shall be accomplished before the contract completion date for the 
work,or any particular increment thereof, if the project is divided into 
increments by separate completion dates.

1.14.3   Final Acceptance Inspection

The Contractor shall notify the Contracting Officer at least 14 calendar 
days prior to the date a final acceptance inspection can be held. The 
notice shall state that all items previously identified on the pre-final 
punch list will be corrected and acceptable, along with any other 
unfinished Contract work, by the date of the final acceptance inspection.
The Contractor shall be represented by the QC Manager, the Project 
Superintendent, and others deemed necessary.  Attendees for the Government 
will include the Contracting Officer, other ROICC personnel, and personnel 
representing the Client.  Failure of the Contractor to have all contract 
work acceptably complete for this inspection will be cause for the 
Contracting Officer to bill the Contractor for the Government's additional 
inspection cost in accordance with the Contract Clause entitled "Inspection 
of Construction."

1.15   DOCUMENTATION

Maintain current and complete records of on-site and off-site QC program 
operations and activities.  The Contractor shall submit all documentation 
per Section 01322 WEB BASED CONSTRUCTION MANAGEMENT (WEBCM).

1.15.1   Construction Documentation

Reports are required for each day that work is performed and shall 
accompany the submission of the Contractor Quality Control Report prepared 
for the same day.  Maintain current and complete records of on-site and 
off-site QC program operations and activities.  The forms identified under 
the paragraph "INFORMATION FOR THE CONTRACTING OFFICER" shall be used.
Reports are required for each day work is performed.  Account for each 
calendar day throughout the life of the Contract.  Every space on the forms 
must be filled in.  Use N/A if nothing can be reported in one of the 
spaces.  The Project Superintendent and the QC Manager must prepare and 
sign the Contractor Production and CQC Reports, respectively.  The 
reporting of work shall be identified by terminology consistent with the 
construction schedule.  In the "remarks" sections of the reports, enter 
pertinent information including directions received, problems encountered 
during construction, work progress and delays, conflicts or errors in the 
drawings or specifications, field changes, safety hazards encountered, 
instructions given and corrective actions taken, delays encountered and a 
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record of visitors to the work site, quality control problem areas, 
deviations from the QC Plan, construction deficiencies encountered, 
meetings held.  For each entry in the report(s), identify the Schedule 
Activity No. that is associated with the entered remark.

1.15.2   Quality Control Validation

Establish and maintain the following in a series of three ring binders.
Binders shall be divided and tabbed as shown below.  These binders shall be 
readily available to the Contracting Officer during all business hours.

a.  All completed Preparatory and Initial Phase Checklists, arranged by 
specification section.

b.  All milestone inspections, arranged by Activity Number.

c.  An up-to-date copy of the Testing Plan and Log with supporting 
field test reports, arranged by specification section.

d.  Copies of all contract modifications, arranged in numerical order.
Also include documentation that modified work was accomplished.

e.  An up-to-date copy of the Rework Items List.

f.  Maintain up-to-date copies of all punch lists issued by the QC 
staff to the Contractor and Sub-Contractors and all punch lists issued 
by the Government.

1.15.3   Testing Plan and Log

As tests are performed, the QC Manager shall record on the "Testing Plan 
and Log" the date the test was performed and the date the test results were 
forwarded to the Contracting Officer.  Attach a copy of the updated 
"Testing Plan and Log" to the last daily CQC Report of each month, per the 
paragraph "INFORMATION FOR THE CONTRACTING OFFICER".  A copy of the final 
"Testing Plan and Log" shall be provided to the OMSI preparer for inclusion 
into the OMSI documentation.

1.15.4   Rework Items List

The QC Manager shall maintain a list of work that does not comply with the 
Contract, identifying what items need to be reworked, the date the item was 
originally discovered, the date the item will be corrected by, and the date 
the item was corrected.  There is no requirement to report a rework item 
that is corrected the same day it is discovered.  The Contractor shall be 
responsible for including those items identified by the Contracting Officer.

1.15.5   As-Built Drawings

The QC Manager is required to ensure the as-built drawings, required by 
Section 01770N CLOSEOUT PROCEDURES are kept current on a daily basis and 
marked to show deviations which have been made from the Contract drawings.
Ensure each deviation has been identified with the appropriate modifying 
documentation (e.g. PC No., Modification No., Request for Information No., 
etc.).  The QC Manager shall initial each revision.  Upon completion of 
work, the QC Manager shall furnish a certificate attesting to the accuracy 
of the as-built drawings prior to submission to the Contracting Officer.

1.16   NOTIFICATION ON NON-COMPLIANCE
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The Contracting Officer will notify the Contractor of any detected 
non-compliance with the Contract.  The Contractor shall take immediate 
corrective action after receipt of such notice.  Such notice, when 
delivered to the Contractor at the work site, shall be deemed sufficient 
for the purpose of notification.  If the Contractor fails or refuses to 
comply promptly, the Contracting Officer may issue an order stopping all or 
part of the work until satisfactory corrective action has been taken.  No 
part of the time lost due to such stop orders shall be made the subject of 
claim for extension of time for excess costs or damages by the Contractor.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01500N

TEMPORARY FACILITIES AND CONTROLS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 241 (2000) Safeguarding 
Construction,Alteration, and Demolition 
Operations

NFPA 70 (2005) National Electrical Code

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Construction site plan; G

1.3   CONSTRUCTION SITE PLAN

Prior to the start of work, submit a site plan showing the locations of 
temporary facilities (including layouts and details, equipment and material 
storage area (onsite and offsite), and access and haul routes used for this 
contract.  Show locations of safety and construction fences, site trailers, 
construction entrances, trash dumpsters, temporary sanitary facilities, and 
worker parking areas.

1.4   TEMPORARY UTILITIES

Reasonable amounts of the following utilities will be made available to the 
Contractor without charge.

Electricity
Potable Water1.4.1   [Enter Appropriate Subpart Title Here]

1.5   WEATHER PROTECTION

Take necessary precautions to ensure that roof openings and other critical 
openings in the building are monitored carefully.  Take immediate actions 
required to seal off such openings when rain or other detrimental weather 
is imminent, and at the end of each workday.  Ensure that the openings are 
completely sealed off to protect materials and equipment in the building 
from damage.
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1.5.1   Building and Site Storm Protection

When a warning of gale force winds is issued, take precautions to minimize 
danger to persons, and protect the work and nearby Government property.
Precautions shall include, but are not limited to, closing openings; 
removing loose materials, tools and equipment from exposed locations; and 
removing or securing scaffolding and other temporary work.  Close openings 
in the work when storms of lesser intensity pose a threat to the work or 
any nearby Government property.1.5.1.1   [Enter Appropriate Subpart Title 

Here]

a.  Condition ONE.  (Sustained winds of 50 knots or greater expected 
within 12 hours):  Secure the jobsite, and leave Government 
premises.

1.6   STORAGE AREAS

Contractor shall be responsible for security of his property.  The Contract 
Clause entitled "FAR 52.236-10, Operations and Storage Areas" and the 
following apply:

1.6.1   Storage Size and Location

The open site available for storage shall be within 1,000 feet of the 
operations area.

1.7   TEMPORARY SANITARY FACILITIES

Provide adequate sanitary conveniences of a type approved for the use of 
persons employed on the work, properly secluded from public observation, 
and maintained in such a manner as required and approved by the Contracting 
Officer.  Maintain these conveniences at all times without nuisance.  Upon 
completion of the work, remove the conveniences from the premises, leaving 
the premises clean and free from nuisance.  Dispose of sewage through 
connection to a municipal, district, or station sanitary sewage system.
Where such systems are not available, use chemical toilets or comparably 
effective units, and periodically empty wastes into a municipal, district, 
or station sanitary sewage system, or remove waste to a commercial 
facility.  Obtain approval from the system owner prior to discharge into 
any municipal, district, or commercial sanitary sewer system.  Any 
penalties and / or fines associated with improper discharge shall be the 
responsibility of the Contractor. Coordinate with the Contracting Officer 
and follow station regulations and procedures when discharging into the 
station sanitary sewer system.  Include provisions for pest control and 
elimination of odors.

PART 2   PRODUCTS

Not Used.

PART 3   EXECUTION

3.1   TEMPORARY PHYSICAL CONTROLS

3.1.1   Access Controls

3.1.1.1   Temporary Barricades

Contractor shall provide for barricading around all work areas to prevent 
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public access.

3.2   TEMPORARY WIRING

Provide temporary wiring in  accordance with NFPA 241 and NFPA 70, Article 
305-6(b), Assured Equipment Grounding Conductor Program.  Program shall 
include frequent inspection of all equipment and apparatus.

       -- End of Section --

SECTION 01500N  Page 3



PROVIDE EMERGENCY GENERATOR, BUILDING A-59 PW3318

SECTION 01525

SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 241 (2000) Safeguarding 
Construction,Alteration, and Demolition 
Operations

NFPA 70 (2005) National Electrical Code

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2003) Safety -- Safety and Health 
Requirements

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

Government acceptance is required for submittals with a "G, A" designation.

SD-01 Preconstruction Submittals

Accident Prevention Plan (APP);  G, A

Activity Hazard Analysis (AHA);  G, A

SD-06 Test Reports

Reports

  Submit reports as their incidence occurs, in accordance with the 
requirements of the paragraph entitled, "Reports."

Accident Reports

Monthly Exposure Reports

Regulatory Citations and Violations

SD-07 Certificates

Contractor Safety Self-Evaluation Checklist; G, A
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  Submit one copy of each permit/certificate attached to each 
Daily Quality Control Report.

1.3   DEFINITIONS

a.  Competent Person for Fall Protection.  A person who is capable of 
identifying hazardous or dangerous conditions in the personal fall 
arrest system or any component thereof, as well as their application 
and use with related equipment, and has the authority to take prompt 
corrective measures to eliminate the hazards of falling.

b.   High Visibility Accident.  Any mishap which may generate publicity 
and/or high visibility.

c.  Medical Treatment. Treatment administered by a physician or by 
registered professional personnel under the standing orders of a 
physician.  Medical treatment does not include first aid treatment even 
through provided by a physician or registered personnel.

d.  Operating Envelope.  The area surrounding any crane. Inside this 
"envelope" is the crane, the operator, riggers and crane walkers, 
rigging gear between the hook and the load, the load and the crane's 
supporting structure (ground, rail, etc.).

e.  Recordable Injuries or Illnesses.  Any work-related injury or 
illness that results in: 

(1)   Death, regardless of the time between the injury and death, 
or the length of the illness;

(2)   Days away from work (any time lost after day of 
injury/illness onset);

(3)   Restricted work;

(4)   Transfer to another job;

(5)   Medical treatment beyond first aid;

(6)   Loss of consciousness; or

(7)   A significant injury or illness diagnosed by a physician or 
other licensed health care professional, even if it did not result 
in (1) through (6) above.

f.   "USACE" property and equipment specified in USACE EM 385-1-1 
should be interpreted as Government property and equipment.

g.   Weight Handling Equipment (WHE) Accident.  A WHE accident occurs 
when any one or more of the six elements in the operating envelope 
fails to perform correctly during operation, including operation during 
maintenance or testing resulting in personnel injury or death; material 
or equipment damage; dropped load; derailment; two-blocking; overload; 
and/or collision, including unplanned contact between the load, crane, 
and/or other objects.  A dropped load, derailment, two-blocking, 
overload and collision are considered accidents even though no material 
damage or injury occurs.  A component failure (e.g., motor burnout, 
gear tooth failure, bearing failure) is not considered an accident 
solely due to material or equipment damage unless the component failure 
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results in damage to other components (e.g., dropped boom, dropped 
load, roll over, etc.).

1.4   CONTRACTOR SAFETY SELF-EVALUATION CHECKLIST

Contracting Officer will provide a "Contractor Safety Self-Evaluation 
checklist" to the Contractor at the pre-construction conference.  The 
checklist will be completed monthly by the Contractor and submitted with 
each request for payment voucher.  An acceptable score of 90 or greater is 
required.  Failure to submit the completed safety self-evaluation checklist 
or achieve a score of at least 90, will result in a retention of up to 10 
percent of the voucher.

1.5   REGULATORY REQUIREMENTS

In addition to the detailed requirements included in the provisions of this 
contract, work performed shall comply with USACE EM 385-1-1, and the 
following federal and local, laws, ordinances, criteria, rules and 
regulations.  Submit matters of interpretation of standards to the 
appropriate administrative agency for resolution before starting work.
Where the requirements of this specification, applicable laws, criteria, 
ordinances, regulations, and referenced documents vary, the most stringent 
requirements shall apply.

1.6   SITE QUALIFICATIONS, DUTIES AND MEETINGS

1.6.1   Personnel Qualifications

1.6.1.1   Site Safety and Health Officer (SSHO)

Site Safety and Health Officer (SSHO) shall be provided at the work site at 
all times to perform safety and occupational health management, 
surveillance, inspections, and safety enforcement for the Contractor. The 
Contractor Quality Control (QC) person can be the SSHO on this project. The 
SSHO shall meet the following requirements:

Level 3:
A minimum of 5 years safety work on similar projects.
30-hour OSHA construction safety class or equivalent within last 5 
years.
An average of atleast 24 hours of formal safety training each year 
for the past 5 years.
Competent person training as needed.

1.6.2   Personnel Duties

1.6.2.1   Site Safety and Health Officer (SSHO)/Superintendent

a.  Conduct daily safety and health inspections and maintain a written 
log which includes area/operation inspected, date of inspection, 
identified hazards, recommended corrective actions, estimated and 
actual dates of corrections. Safety inspection logs shall be attached 
to the Contractors' daily quality control report.

b.  Conduct mishap investigations and complete required reports.
Maintain the OSHA Form 300 and Daily Production reports for prime and 
sub-contractors.

c.  Maintain applicable safety reference material on the job site.
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d.  Attend the pre-construction conference, pre-work meetings including 
preparatory inspection meeting, and periodic in-progress meetings. 

e.  Implement and enforce accepted APPS and AHAs.

f.  Maintain a safety and health deficiency tracking system that 
monitors outstanding deficiencies until resolution.  A list of 
unresolved safety and health deficiencies shall be posted on the safety 
bulletin board.

g.  Ensure sub-contractor compliance with safety and health 
requirements.

Failure to perform the above duties will result in dismissal of the 
superintendent and/or SSHO, and a project work stoppage.  The project work 
stoppage will remain in effect pending approval of a suitable replacement.

1.6.3   Meetings

1.6.3.1   Preconstruction Conference

a. Contractor representatives who have a responsibility or significant 
role in accident prevention on the project shall attend the 
preconstruction conference.  This includes the project superintendent, 
site safety and health officer, quality control supervisor, or any 
other assigned safety and health professionals who participated in the 
development of the APP (including the Activity Hazard Analyses (AHAs) 
and special plans, program and procedures associated with it). 

b. The Contractor shall discuss the details of the submitted APP to 
include incorporated plans, programs, procedures and a listing of 
anticipated AHAs that will be developed and implemented during the 
performance of the contract.  This list of proposed AHAs will be 
reviewed at the conference and an agreement will be reached between the 
Contractor and the Contracting Officer's representative as to which 
phases will require an analysis.  In addition, a schedule for the 
preparation, submittal, review, and acceptance of AHAs shall be 
established to preclude project delays. 

c. Deficiencies in the submitted APP will be brought to the attention 
of the Contractor at the preconstruction conference, and the Contractor 
shall revise the plan to correct deficiencies and re-submit it for 
acceptance.  Work shall not begin until there is an accepted APP. 

1.6.3.2   Safety Meetings

Shall be conducted and documented as required by EM 385-1-1.  Minutes 
showing contract title, signatures of attendees and a list of topics 
discussed shall be attached to the Contractors' daily quality control 
report.

1.7   ACCIDENT PREVENTION PLAN (APP)

The Contractor shall use a qualified person to prepare the written 
site-specific APP. Prepare the APP in accordance with the format and 
requirements of USACE EM 385-1-1 and as supplemented herein. Cover all 
paragraph and subparagraph elements in USACE EM 385-1-1, Appendix A, 
"Minimum Basic Outline for Accident Prevention Plan".  Specific 
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requirements for some of the APP elements are described below.  The APP 
shall be job-specific and shall address any unusual or unique aspects of 
the project or activity for which it is written.  The APP shall interface 
with the Contractor's overall safety and health program.  Any portions of 
the Contractor's overall safety and health program referenced in the APP 
shall be included in the applicable APP element and made site-specific. The 
Government considers the Prime Contractor to be the "controlling authority" 
for all work site safety and health of the subcontractors. Contractors are 
responsible for informing their subcontractors of the safety provisions 
under the terms of the contract and the penalties for noncompliance, 
coordinating the work to prevent one craft from interfering with or 
creating hazardous working conditions for other crafts, and inspecting 
subcontractor operations to ensure that accident prevention 
responsibilities are being carried out.  The APP shall be signed by the 
person and firm (senior person) preparing the APP, the Contractor, the 
on-site superintendent, the designated site safety and health officer and 
any designated CSP and/or CIH.

Submit the APP to the Contracting Officer 15 calendar days prior to the 
date of the preconstruction conference for acceptance.  Work cannot proceed 
without an accepted APP.

Once accepted by the Contracting Officer, the APP and attachments will be 
enforced as part of the contract. Disregarding the provisions of this 
contract or the accepted APP will be cause for stopping of work, at the 
discretion of the Contracting Officer, until the matter has been rectified.

Once work begins, changes to the accepted APP shall be made with the 
knowledge and concurrence of the Contracting Officer, project 
superintendent, SSHO and quality control manager.  Should any hazard become 
evident, stop work in the area, secure the area, and develop a plan to 
remove the hazard.  Notify the Contracting Officer within 24 hours of 
discovery.  Eliminate/remove the hazard. In the interim, all necessary 
action shall be taken to restore and maintain safe working conditions in 
order to safeguard onsite personnel, visitors, the public (as defined by 
ANSI/ASSE A10.34,) and the environment.

Copies of the accepted plan will be maintained at the Contracting Officer's 
office and at the job site.
The APP shall be continuously reviewed and amended, as necessary, 
throughout the life of the contract.  Unusual or high-hazard activities not 
identified in the original APP shall be incorporated in the plan as they 
are discovered.

1.7.1   EM 385-1-1 Contents

In addition to the requirements outlines in Appendix A of USACE EM 385-1-1, 
the following is required:

a. Names and qualifications (resumes including education, training, 
experience and certifications) of all site safety and health personnel 
designated to perform work on this project to include the designated 
site safety and health officer and other competent and qualified 
personnel to be used such as CSPs, CIHs, STSs, CHSTs.  The duties of 
each position shall be specified.

b.  Qualifications of competent and of qualified persons.  As a 
minimum, competent persons shall be designated and qualifications 
submitted for each of the following major areas: excavation; 
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scaffolding; fall protection; hazardous energy; confined space; health 
hazard recognition, evaluation and control of chemical, physical and 
biological agents; personal protective equipment and clothing to 
include selection, use and maintenance.

c.  Confined Space Entry Plan.  Include a statement that no confined 
space work exists and none will be created.

1.8   ACTIVITY HAZARD ANALYSIS (AHA)

The Activity Hazard Analysis (AHA) format shall be in accordance with USACE 
EM 385-1-1. Submit the AHA for review at least 15 calendar days prior to 
the start of each phase.  Format subsequent AHAs as amendments to the APP. 
The analysis should be used during daily inspections to ensure the 
implementation and effectiveness of the activity's safety and health 
controls.

The AHA list will be reviewed periodically (at least monthly) at the 
Contractor supervisory safety meeting and updated as necessary when 
procedures, scheduling, or hazards change.

The activity hazard analyses shall be developed using the project schedule 
as the basis for the activities performed.  Any activities listed on the 
project schedule will require an AHA.  The AHAs will be developed by the 
contractor, supplier or subcontractor and provided to the prime contractor 
for submittal to the Contracting Officer.

1.9   SITE SAFETY REFERENCE MATERIALS

Maintain safety-related references applicable to the project, including 
those listed in the article "References."  Maintain applicable equipment 
manufacturer's manuals.

1.10   EMERGENCY MEDICAL TREATMENT

Contractors will arrange for their own emergency medical treatment.
Government has no responsibility to provide emergency medical treatment.

1.11   REPORTS

1.11.1   Accident Reports

a.  For recordable injuries and illnesses, and property damage 
accidents resulting in at least $2,000 in damages, the Prime Contractor 
shall conduct an accident investigation to establish the root cause(s) 
of the accident, complete the Navy Contractor Significant Incident 
Report (CSIR) formUSACE Accident Report Form 3394 and provide the 
report to the Contracting Officer within 5 calendar day(s) of the 
accident.  The Contracting Officer will provide copies of any required 
or special forms.

b.  For any weight handling equipment accident (including rigging gear 
accidents) the Prime Contractor shall conduct an accident investigation 
to establish the root cause(s) of the accident, complete the WHE 
Accident Report (Crane and Rigging Gear) form and provide the report to 
the Contracting Officer within 30 calendar days of the accident.  Crane 
operations shall not proceed until cause is determined and corrective 
actions have been implemented to the satisfaction of the contracting 
officer.  The Contracting Officer will provide a blank copy of the 
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accident report form.

1.11.2   Accident Notification

Notify the Contracting Officer as soon as practical, but not later than 
four hours, after any accident meeting the definition of Recordable 
Injuries or Illnesses or High Visibility Accidents, property damage equal 
to or greater than $2,000, or any weight handling equipment accident.
Information shall include contractor name; contract title; type of 
contract; name of activity, installation or location where accident 
occurred; date and time of accident; names of personnel injured; extent of 
property damage, if any; extent of injury, if known, and brief description 
of accident (to include type of construction equipment used, PPE used, 
etc.).  Preserve the conditions and evidence on the accident site until the 
Government investigation team arrives on-site and Government investigation 
is conducted.

1.11.3   Monthly Exposure Reports

Monthly exposure reporting to the Contracting Officer is required to be 
attached to the monthly billing request.  This report is a compilation of 
employee-hours worked each month for all site workers, both prime and 
subcontractor.  The Contracting Officer will provide copies of any special 
forms.1.12   [Enter Appropriate Subpart Title Here]

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   CONSTRUCTION AND/OR OTHER WORK

The Contractor shall comply with USACE EM 385-1-1, NFPA 241, the APP, the 
AHA, Federal OSHA regulations, and other related submittals and activity 
fire and safety regulations.  The most stringent standard shall prevail.

3.2   PRE-OUTAGE COORDINATION MEETING

Contractors are required to apply for utility outages at least 15 days in 
advance.  As a minimum, the request should include the location of the 
outage, utilities being affected, duration of outage and any necessary 
sketches.  Special requirements for electrical outage requests are 
contained elsewhere in this specification section.  Once approved, and 
prior to beginning work on the utility system requiring shut down, the 
Contractor shall attend a pre-outage coordination meeting with the 
Contracting Officer to review the scope of work and the lock-out/tag-out 
procedures for worker protection.  No work will be performed on energized 
electrical circuits unless proof is provided that no other means exist.

3.3   EQUIPMENT

3.3.1   Material Handling Equipment

a.  Material handling equipment such as forklifts shall not be modified 
with work platform attachments for supporting employees unless 
specifically delineated in the manufacturer's printed operating 
instructions.
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b.  The use of hooks on equipment for lifting of material must be in 
accordance with manufacturer's printed instructions.

c.   Operators of forklifts or power industrial trucks shall be 
licensed in accordance with OSHA.3.3.2   [Enter Appropriate Subpart 

Title Here]

d.  All employees shall be kept clear of loads about to be lifted and 
of suspended loads.

e.  The Contractor shall use cribbing when performing lifts on 
outriggers.

3.3.3   Equipment and Mechanized Equipment

a.  Proof of qualifications for operator shall be kept on the project 
site for review.

b.   Manufacture specifications or owner's manual for the equipment 
shall be on-site and reviewed for additional safety precautions or 
requirements that are sometimes not identified by OSHA or USACE EM 
385-1-1.  Such additional safety precautions or requirements shall be 
incorporated into the AHAs.

3.4   ELECTRICAL

3.4.1   Portable Extension Cords

Portable extension cords shall be sized in accordance with manufacturer 
ratings for the tool to be powered and protected from damage.  All damaged 
extension cords shall be immediately removed from service.  Portable 
extension cords shall meet the requirements of NFPA 70.

       -- End of Section --
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SECTION 01575N

TEMPORARY ENVIRONMENTAL CONTROLS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 112 Oil Pollution Prevention

40 CFR 273 Standards For Universal Waste Management

40 CFR 279 Standards for the Management of Used Oil

40 CFR 300 National Oil and Hazardous Substances 
Pollution Contingency Plan

40 CFR 355 Emergency Planning and Notification

49 CFR 171 General Information, Regulations, and 
Definitions

1.2
1.2   DEFINITIONS

1.2.1   Sediment

Soil and other debris that have eroded and have been transported by runoff 
water or wind.

1.2.2   Solid Waste

Garbage, refuse, debris, sludge, or other discharged material (except 
hazardous waste as defined in paragraph entitled "Hazardous Waste" or 
hazardous debris as defined in paragraph entitled "Hazardous Debris"), 
including solid, liquid, semisolid, or contained gaseous materials 
resulting from domestic, industrial, commercial, mining, or agricultural 
operations.  Material not regulated as solid waste are: nuclear source or 
byproduct materials regulated under the Federal Atomic Energy Act of 1954 
as amended; suspended or dissolved materials in domestic sewage effluent or 
irrigation return flows, or other regulated point source discharges; 
regulated air emissions; and fluids or wastes associated with natural gas 
or crude oil exploration or production.

a.  Green waste:  The vegetative matter from landscaping, land 
clearing and grubbing, including, but not limited to, grass, 
bushes, scrubs, small trees and saplings, tree stumps and plant 
roots. Marketable trees, grasses and plants that are indicated to 
remain, be re-located, or be re-used are not included.
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b.  Surplus soil:  Existing soil that is in excess of what is required 
for this work, including aggregates intended, but not used, for 
on-site mixing of concrete, mortars and paving.  Contaminated soil 
meeting the definition of hazardous material or hazardous waste is 
not included.

c.  Inert construction and demolition debris:  Broken or removed 
concrete, masonry, and rock asphalt paving; ceramics; roofing 
paper and shingles.  Inert materials may be reinforced with or 
contain ferrous wire, rods, accessories and weldments.

d.  Wood:  Dimension and non-dimension lumber, plywood, chipboard, 
hardboard.  Treated and/or painted wood that meets the definition 
of lead contaminated or lead based contaminated paint is not 
included.

e.  Scrap metal:  Scrap and excess ferrous and non-ferrous metals such 
as reinforcing steel, structural shapes, pipe and wire that are 
recovered or collected and disposed of as scrap.  Scrap metal 
meeting the definition of hazardous material or hazardous waste is 
not included.

f.  Paint cans:  Metal cans that are empty of paints, solvents, 
thinners and adhesives.  If permitted by the paint can label, a 
thin dry film may remain in the can.

g.  Recyclables:  Materials, equipment and assemblies such as doors, 
windows, door and window frames, plumbing fixtures, glazing and 
mirrors that are recovered and sold as recyclable.  Metal meeting 
the definition of lead contaminated or lead based paint 
contaminated may be included as recyclable if sold to a scrap 
metal company.  Paint cans may be included as recyclable if sold 
to a scrap metal company.

1.2.3   Debris

Non-hazardous solid material generated during the construction, demolition, 
or renovation of a structure which exceeds 2.5 inch particle size that is: 
a manufactured object; plant or animal matter; or natural geologic material 
(e.g. cobbles and boulders).  A mixture of debris and other material such 
as soil or sludge is also subject to regulation as debris if the mixture is 
comprised primarily of debris by volume, based on visual inspection.

1.2.4   Hazardous Debris

As defined in paragraph entitled "Debris" of this section, debris that 
contains listed hazardous waste (either on the debris surface, or in its 
interstices, such as pore structure) per 40 CFR 261; or debris that 
exhibits a characteristic of hazardous waste per 40 CFR 261.

1.2.5   Chemical Wastes

This includes salts, acids, alkalies, herbicides, pesticides, and organic 
chemicals.

1.2.6   Garbage

Refuse and scraps resulting from preparation, cooking, dispensing, and 
consumption of food.
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1.2.7   Hazardous Waste

Any discarded material, liquid, solid, or gas, which meets the definition 
of hazardous material or is designated hazardous waste by the Environmental 
Protection Agency or State Hazardous Control Authority as defined in 40 CFR 
260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 40 CFR 265, 40 CFR 266, 
40 CFR 268, 40 CFR 270, 40 CFR 271, 40 CFR 272, 40 CFR 273, 40 CFR 279, and 
40 CFR 280.

1.2.8   Hazardous Materials

Hazardous materials as defined in 49 CFR 171 and listed in 49 CFR 172

Hazardous material is any material that:

a.  Is regulated as a hazardous material per 49 CFR 173, or

b.  Requires a Material Safety Data Sheet (MSDS) per 29 CFR 
1910.120, or

c.  During end use, treatment, handling, packaging, storage, 
transpiration, or disposal meets or has components that meet or 
have potential to meet the definition of a hazardous waste as 
defined by 40 CFR 261 Subparts A, B, C, or D.

Designation of a material by this definition, when separately regulated or 
controlled by other instructions or directives, does not eliminate the need 
for adherence to that hazard-specific guidance which takes precedence over 
this instruction for "control" purposes.  Such material include ammunition, 
weapons, explosive actuated devices, propellants, pyrotechnics, chemical 
and biological warfare materials, medical and pharmaceutical supplies, 
medical waste and infectious materials, bulk fuels, radioactive materials, 
and other materials such as asbestos, mercury, and polychlorinated 
biphenyls (PCBs).  Nonetheless, the exposure may occur incident to 
manufacture, storage, use and demilitarization of these items.

1.2.9   Waste Hazardous Material (WHM)

Any waste material which because of its quantity, concentration, or 
physical, chemical, or infectious characteristics may pose a substantial 
hazard to human health or the environment and which has been so designated. 
 Used oil not containing any hazardous waste as defined above falls under 
this definition.

1.2.10   Oily Waste

Petroleum products and bituminous materials.

1.2.11   Regulated Waste

Those solid waste that have specific additional Federal, state, or local 
controls for handling, storage, or disposal.

1.2.12   Class I Ozone Depleting Substance (ODS)

Class I ODS is defined in Section 602(a) of The Clean Air Act and includes 
the following chemicals:
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chlorofluorocarbon-11 (CFC-11)          chlorofluorocarbon-213 (CFC-213)
chlorofluorocarbon-12 (CFC-12)          chlorofluorocarbon-214 (CFC-214)
chlorofluorocarbon-13 (CFC-13)          chlorofluorocarbon-215 (CFC-215)
chlorofluorocarbon-111 (CFC-111)        chlorofluorocarbon-216 (CFC-216)
chlorofluorocarbon-112 (CFC-112)        chlorofluorocarbon-217 (CFC-217)
chlorofluorocarbon-113 (CFC-113)        halon-1211
chlorofluorocarbon-114 (CFC-114)        halon-1301
chlorofluorocarbon-115 (CFC-115)        halon-2402
chlorofluorocarbon-211 (CFC-211)        carbon tetrachloride
chlorofluorocarbon-212 (CFC-212)        methyl chloroform

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Environmental protection plan; G

SD-06 Test Reports

Laboratory analysis

Disposal Requirements

SD-11 Closeout Submittals

  Some of the records listed below are also required as part of 
other submittals.  For the "Records" submittal, maintain on-site a 
separate three-ring Environmental Records binder and submit at the 
completion of the project.  Make separate parts to the binder 
corresponding to each of the applicable sub items listed below.

Preconstruction survey

Solid waste disposal permit

Waste determination documentation

Disposal documentation for hazardous and regulated waste

Contractor 40 CFR employee training records

Regulatory notification

Erosion and sediment control inspection reports

Solid waste disposal report

Contractor Hazardous Material Inventory Log; G

Hazardous Waste/Debris Management

1.4   LABORATORY ANALYSIS

Submit a copy of a laboratory analysis of solid waste and debris with the 
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potential of becoming classified as a hazardous waste (i.e., abrasive/sand 
blasting debris, etc.).  Waste stream determinations are required at the 
point of generation and must sufficiently document whether the waste will 
be a solid waste, hazardous waste, or Resource Conservation and Recovery 
Act (RCRA) exempt waste.  Determinations must use EPA approved methods and 
provide written rational for whether the waste is classified as hazardous 
or non-hazardous.  The Contractor will bear the cost of the waste stream 
determinations, and the Contracting Officer reserves the right to request 
waste stream determinations on questionable waste streams.

1.5   REPORTS

1.5.1   Preconstruction Survey

Perform a preconstruction survey of the project site with the Contracting 
Officer, and take photographs showing existing environmental conditions in 
and adjacent to the site.  Submit a report for the record.

1.5.2   Solid Waste Disposal Permit

Submit one copy of a local permit or license showing such agency's
approval of the disposal plan before transporting wastes off Government 
property.

1.5.3   Waste Determination Documentation

The Contractor will complete a Waste Determination form (provided at the 
pre-construction conference) for all contractor derived wastes to be 
generated.  The waste determination must be based upon either a constituent 
listing from the manufacturer used in conjunction with consideration of the 
process by which the waste was generated, EPA approved analytical data, or 
laboratory analysis (Material Safety Data Sheets (MSDS) by themselves are 
not adequate).  All support documentation must be attached to the Waste 
Determination form.  As a minimum, a Waste Determination form must be 
provided for the following wastes (this listing is not all inclusive): oil 
and latex based painting and caulking products, solvents, adhesives, 
aerosols, petroleum products, and all containers of the original materials.

1.5.4   Disposal Documentation for Hazardous and Regulated Waste

Submit a copy of the applicable EPA and local permit(s), manifest(s), or 
license(s) for transportation, treatment, storage, and disposal of 
hazardous and regulated waste by permitted facilities.

1.5.5   Regulatory Notification

The Contractor is responsible for all regulatory notification requirements 
in accordance with Federal, State and local regulations.  The Contractor 
will forward copies to the Contracting Officer prior to commencement of 
work activities.  Typically, regulatory notifications must be provided for 
the following (this listing is not all inclusive): demolition, renovation, 
NPDES defined site work, remediation of controlled substances (asbestos, 
hazardous waste, lead paint).

1.5.6   Solid Waste Disposal Report

Monthly the Contractor will submit a solid waste disposal report to the 
Contracting Officer.  For each waste, the report will state the 
classification (using the definitions provided in this section), amount, 
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location, and name of the business receiving the solid waste.  The 
Contractor will include copies of the waste handling facilities' weight 
tickets, receipts, bills of sale, and other sales documentation.  In lieu 
of sales documentation, the Contractor may submit a statement indicating 
the disposal location for the solid waste which is signed by an officer of 
the Contractor firm authorized to legally obligate or bind the firm.  The 
sales documentation or Contractor certification will include the receiver's 
tax identification number and business, EPA or State registration number, 
along with the receiver's delivery and business addresses and telephone 
numbers.  For each solid waste retained by the Contractor for his own use, 
the Contractor will submit on the solid waste disposal report the 
information previously described in this paragraph.  Prices paid or 
received will not be reported to the Contracting Officer unless required by 
other provisions or specifications of this Contract or public law.

1.6   WHM/HW MATERIALS PROHIBITION

No waste hazardous material or hazardous waste shall be disposed of on 
government property.  No hazardous material shall be brought onto 
government property that does not directly relate to requirements for the 
performance of this contract.  The government is not responsible for 
disposal of Contractor's waste material brought on the job site and not 
required in the performance of this contract.  The intent of this provision 
is to dispose of that waste identified as waste hazardous 
material/hazardous waste as defined herein that was generated as part of 
this contract and existed within the boundary of the Contract limits and 
not brought in from offsite by the Contractor.  Incidental materials used 
to support the contract including, but not limited to aerosol cans, waste 
paint, cleaning solvents, contaminated brushes, rags, clothing, etc. are 
the responsibility of the Contractor.  The list is illustrative rather than 
inclusive.  The Contractor is not authorized to discharge any materials to 
sanitary sewer, storm drain, or to the river or conduct waste treatment or 
disposal on government property without written approval of the Contracting 
Officer.

1.7   CLASS I ODS PROHIBITION

Class I ODS as defined and identified herein will not be used in the 
performance of this contract, nor be provided as part of the equipment.
This prohibition will be considered to prevail over any other provision, 
specification, drawing, or referenced documents.

1.8   ENVIRONMENTAL PROTECTION REQUIREMENTS

Provide and maintain, during the life of the contract, environmental 
protection as defined.  Plan for and provide environmental protective 
measures to control pollution that develops during normal construction 
practice.  Plan for and provide environmental protective measures required 
to correct conditions that develop during the construction of permanent or 
temporary environmental features associated with the project.  Comply with 
Federal, State, and local regulations pertaining to the environment, 
including water, air, solid waste, hazardous waste and substances, oily 
substances, and noise pollution.

Environmental Brief:  Attend an environmental brief to be included in the 
preconstruction meeting.  Provide the following information:  types, 
quantities, and use of hazardous materials that will be brought onto the 
activity; types and quantities of wastes/wastewater that may be generated 
during the contract.
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1.8.1   Facility Hazardous Waste Generator Status

Facility is designated as a Conditionally Exempt-Small Quantity Generator.
All work conducted within the boundaries of this activity must meet the 
regulatory requirements of this generator designation.  The Contractor will 
comply with all provisions of Federal and local regulatory requirements 
applicable to this generator status regarding training and storage, 
handling, and disposal of all construction derived wastes.

1.8.2   Licenses and Permits

Obtain licenses and permits pursuant to the "Permits and Responsibilities" 
FAR Clause.  No permits will be obtained by the Contracting Officer.

1.8.3   Contractor Liabilities for Environmental Protection

The Contractor is advised that this project and the station are subject to 
Federal, State, and local regulatory agency inspections to review 
compliance with environmental laws and regulations.  The Contractor will 
fully cooperate with any representative from any Federal, State or local 
regulatory agency who may visit the job site and will provide immediate 
notification to the Contracting Officer, who will accompany them on any 
subsequent site inspections.  The Contractor will complete, maintain, and 
make available to the Contracting Officer, station, or regulatory agency 
personnel all documentation relating to environmental compliance under 
applicable Federal, State and local laws and regulations.  The Contractor 
will immediately notify the Contracting Officer if a Notice of Violation 
(NOV) is issued to the Contractor.

The Contractor will be responsible for all damages to persons or property 
resulting from Contractor fault or negligence as well as for the payment of 
any civil fines or penalties which may be assessed by any Federal, State or 
local regulatory agency as a result of the Contractor's or any 
subcontractor's violation of any applicable Federal, State or local 
environmental law or regulation.  Should a Notice of Violation (NOV), 
Notice of Noncompliance (NON), Notice of Deficiency (NOD), or similar 
regulatory agency notice be issued to the Government as facility 
owner/operator on account of the actions or inactions of the Contractor or 
one of its subcontractors in the performance of work under this contract, 
the Contractor will fully cooperate with the Government in defending 
against regulatory assessment of any civil fines or penalties arising out 
of such actions or inactions.

1.9   FUEL TANKS

On site fuel tanks must be over drip pans, which can contain 110% of the 
tank's volume.  The tanks and drip pans must be covered during inclement 
weather and when work is not in progress on the site.

1.10   ENVIRONMENTAL PROTECTION PLAN

Prior to initiating any work on site, the Contractor will meet with the 
Contracting Officer to discuss the proposed Environmental Protection Plan 
and develop a mutual understanding relative to the details of environmental 
protection, including measures for protecting natural resources, required 
reports, and other measures to be taken.  The Environmental Protection Plan 
will be submitted in the following format and will, at a minimum, address 
the following elements (also refer to paragraph entitled "Protection of 
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Natural Resources" in this section):

a.  Description of the Environmental Protection Plan

(1)  General overview and purpose

(2)  General site information

1.10.1   Environmental Protection Plan Review

Fourteen days after the environmental protection meeting, submit the 
proposed Environmental Protection Plan for further discussion, review, and 
approval.  Commencement of work will not begin until the environmental 
protection plan has been approved.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PROTECTION OF NATURAL RESOURCES3.1.1   [Enter Appropriate Subpart Title 
Here]

3.1.1.1   Oily and Hazardous Substances

Prevent oil or hazardous substances from entering the ground, drainage 
areas, or navigable waters.  In accordance with 40 CFR 112, surround all 
temporary fuel oil or petroleum storage tanks with a temporary berm or 
containment of sufficient size and strength to contain the contents of the 
tanks, plus 10 percent freeboard for precipitation.  The berm will be 
impervious to oil for 72 hours and be constructed so that any discharge 
will not permeate, drain, infiltrate, or otherwise escape before cleanup 
occurs.

3.2   CONTROL AND DISPOSAL OF SOLID WASTES

Pick up solid wastes, and place in covered containers which are regularly 
emptied.  Do not prepare or cook food on the project site.  Prevent 
contamination of the site or other areas when handling and disposing of 
wastes.  At project completion, leave the areas clean.  Recycling is 
encouraged and can be coordinated with the Contracting Officer and the 
activity recycling coordinator.  Remove all solid waste (including 
non-hazardous debris) from Government property and dispose off-site at an 
approved landfill.  Solid waste disposal off-site must comply with most 
stringent local, State, and Federal requirements including 40 CFR 241, 40 
CFR 243, and 40 CFR 258.

3.3   CONTROL AND DISPOSAL OF HAZARDOUS WASTES

3.3.1   Petroleum Products

Conduct the fueling and lubricating of equipment and motor vehicles in a 
manner that protects against spills and evaporation.  All used oil 
generated on site will be managed in accordance with 40 CFR 279.  The 
Contractor will determine if any used oil generated while on-site exhibits 
a characteristic of hazardous waste.  In addition, used oil containing 1000 
parts per million of solvents will be considered a hazardous waste and 
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disposed of at Contractor's expense.  Used oil mixed with a hazardous waste 
will also be considered a hazardous waste.  All hazardous waste will be 
managed in accordance with the paragraph entitled Hazardous Waste/Debris 
Management of this section and will be managed in accordance with the 
approved Environmental Protection Plan.

3.3.2   Releases/Spills of Oil and Hazardous Substances

Take precautions to prevent releases/spills of oil and hazardous 
substances.  In the event of any releases of oil and hazardous substances, 
chemicals, or gases; immediately (within 15 minutes) notify the Base or 
Activity Fire Department, the activity's Command Duty Officer, and the 
Contracting Officer.  The Contractor is responsible for verbal and written 
notifications as required by the federal 40 CFR 355, State, local 
regulations and Navy Instructions.  Spill response will be in accordance 
with 40 CFR 300 and applicable State and local regulations.  Contain and 
clean up these spills without cost to the Government.  If Government 
assistance is requested or required, the Contractor will reimburse the 
Government for such assistance.  Provide copies of the written notification 
and documentation that a verbal notification was made within 20 days.

The Contractor shall notify the Contracting Officer immediately upon 
discovery of any spill.   The contractor shall maintain spill cleanup 
equipment and materials at the work site.  The Contractor shall clean up 
all hazardous and non-hazardous (WHM) waste spills caused by the 
Contractor.  The Contractor shall reimburse the government for all 
material, equipment, and clothing generated during any spill cleanup.  The 
Contractor shall reimburse the government for all costs incurred including 
sample analysis materials, equipment, and labor if the government must 
initiate its own spill cleanup procedures, for Contractor responsible 
spills, when:

a.  The Contractor has not begun spill cleanup procedure within one 
(1) hour of spill discovery/occurrence, or

b.  If, in the government's judgment, the Contractor's spill cleanup 
is not adequately abating life threatening situation and/or is a 
threat to any body of water or environmentally sensitive areas.

3.4   DUST CONTROL

Keep dust down at all times, including during nonworking periods.  Sprinkle 
or treat, with dust suppressants, the soil at the site, haul roads, and 
other areas disturbed by operations.  Dry power brooming will not be 
permitted.  Instead, use vacuuming, wet mopping, wet sweeping, or wet power 
brooming.  Air blowing will be permitted only for cleaning nonparticulate 
debris such as steel reinforcing bars.  Only wet cutting will be permitted 
for cutting concrete blocks, concrete, and bituminous concrete.  Do not 
unnecessarily shake bags of cement, concrete mortar, or plaster.

    -- End of Section --
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SECTION 01770N

CLOSEOUT PROCEDURES

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-10 Operation and Maintenance Data

Equipment/Product Warranty List; G

  Submit Data Package 1 in accordance with Section 01781 OPERATION 
AND MAINTENANCE DATA.

SD-11 Closeout Submittals

As-Built Drawings; G

Record Of Materials; G

Equipment/Product Warranty Tag; G

Certification of EPA Designated Items; G

1.2   CERTIFICATION OF EPA DESIGNATED ITEMS

Submit the Certification of EPA Designated Items as required by FAR 
52.223-9, "Certification and Estimate of Percentage of Recovered Material 
Content for EPA Designated Items".

1.3   PROJECT RECORD DOCUMENTS

1.3.1   As-Built Drawings

As-Built Drawings are not required.

1.3.2   As-Built Record of Materials

Furnish a record of materials.

Where several manufacturers' brands, types, or classes of the item listed 
have been used in the project, designate specific areas where each item was 
used.  Designations shall be keyed to the areas and spaces depicted on the 
contract drawing.  Furnish the record of materials used in the following 
format:
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  MATERIALS     SPECIFICATION   MANUFACTURER   MATERIALS USED   WHERE
  DESIGNATION                                  (MANUFACTURER'S  USED
                                               DESIGNATION)

   _____          _____         _____            _____          _____

1.4   EQUIPMENT/PRODUCT WARRANTIES

1.4.1   Equipment/Product Warranty List

Furnish to the Contracting Officer a bound and indexed notebook containing 
written warranties for equipment/products furnished under the contract, and 
prepare a complete listing of such equipment/products.  The 
equipment/products list shall state the specification section applicable to 
the equipment/product, duration of the warranty therefore, start date of 
the warranty, ending date of the warranty, and the point of contact for 
fulfillment of the warranty.  The warranty period shall begin on the same 
date as project acceptance and shall continue for the full product warranty 
period.  Execute the full list and deliver to the Contracting Officer prior 
to final acceptance of the facility.

1.4.2   Equipment Warranty Tags and Guarantor's Local Representative

Furnish with each warranty the name, address, and telephone number of the 
guarantor's representative nearest to the location where the equipment and 
appliances are installed.  The guarantor's representative, upon request of 
the station representative, shall honor the warranty during the warranty 
period, and shall provide the services prescribed by the terms of the 
warranty.  At the time of installation, tag each item of warranted 
equipment with a durable, oil- and water-resistant tag approved by the 
Contracting Officer.  Attach tag with copper wire and spray with a clear 
silicone waterproof coating.  Leave the date of acceptance and QC's 
signature blank until project is accepted for beneficial occupancy.  Tag 
shall show the following information:

EQUIPMENT/PRODUCT WARRANTY TAG

Type of Equipment/Product ____________________
Warranty Period __________ From __________ To __________
Contract No. ____________________
Inspector's Signature _____________________ Date Accepted ____________

Construction Contractor:
Name: ____________________
Address: _______________________
Telephone: _______________________

Warranty Contact: __________________
Name: ____________________
Address: ________________________
Telephone: ________________________

STATION PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE

1.5   CLEANUP

Leave premises "broom clean."  Clean interior and exterior glass surfaces 
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exposed to view; remove temporary labels, stains and foreign substances; 
polish transparent and glossy surfaces; vacuum carpeted and soft surfaces.
Clean equipment and fixtures to a sanitary condition. Replace filters of 
operating equipment.  Clean debris from roofs, gutters, downspouts and 
drainage systems.  Sweep paved areas and rake clean landscaped areas.
Remove waste and surplus materials, rubbish and construction facilities 
from the site.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01781

OPERATION AND MAINTENANCE DATA

PART 1   GENERAL

1.1   SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data specifically applicable to this 
contract and a complete and concise depiction of the provided equipment, 
product, or system.  Organize and present information in sufficient detail 
to clearly explain O&M requirements at the system, equipment, component, 
and subassembly level.  Include an index preceding each submittal.  Submit 
in accordance with this section and Section 01330 SUBMITTAL PROCEDURES.

1.1.1   Package Quality

Documents must be fully legible.  Poor quality copies and material with 
hole punches obliterating the text or drawings will not be accepted.

1.1.2   Package Content

Data package content shall be as shown in the paragraph titled "Schedule of 
Operation and Maintenance Data Packages."  Comply with the data package 
requirements specified in the individual technical sections, including the 
content of the packages and addressing each product, component, and system 
designated for data package submission.

1.1.3   Changes to Submittals

Manufacturer-originated changes or revisions to submitted data shall be 
furnished by the Contractor if a component of an item is so affected 
subsequent to acceptance of the O&M Data.  Changes, additions, or revisions 
required by the Contracting Officer for final acceptance of submitted data, 
shall be submitted by the Contractor within 30 calendar days of the 
notification of this change requirement.

1.2   TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

1.2.1   Operating Instructions

Include specific instructions, procedures, and illustrations for the 
following phases of operation:

1.2.1.1   Safety Precautions

List personnel hazards and equipment or product safety precautions for all 
operating conditions.

1.2.1.2   Operator Prestart

Include procedures required to set up and prepare each system for use.

1.2.1.3   Startup, Shutdown, and Post-Shutdown Procedures

Provide narrative description for Startup, Shutdown and Post-shutdown 
operating procedures including the control sequence for each procedure.
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1.2.1.4   Normal Operations

Provide narrative description of Normal Operating Procedures.  Include 
Control Diagrams with data to explain operation and control of systems and 
specific equipment.

1.2.1.5   Emergency Operations

Include Emergency Procedures for equipment malfunctions to permit a short 
period of continued operation or to shut down the equipment to prevent 
further damage to systems and equipment.  Include Emergency Shutdown 
Instructions for fire, explosion, spills, or other foreseeable 
contingencies.  Provide guidance and procedures for emergency operation of 
all utility systems including required valve positions, valve locations and 
zones or portions of systems controlled.

1.2.1.6   Operator Service Requirements

Include instructions for services to be performed by the operator such as 
lubrication, adjustment, inspection, and recording gage readings.

1.2.1.7   Environmental Conditions

Include a list of Environmental Conditions (temperature, humidity, and 
other relevant data) that are best suited for the operation of each 
product, component or system.  Describe conditions under which the item 
equipment should not be allowed to run.

1.2.2   Preventive Maintenance

Include the following information for preventive and scheduled maintenance 
to minimize corrective maintenance and repair.

1.2.2.1   Lubrication Data

Include preventative maintenance lubrication data, in addition to 
instructions for lubrication provided under paragraph titled "Operator 
Service Requirements":

a.  A table showing recommended lubricants for specific temperature 
ranges and applications.

b.  Charts with a schematic diagram of the equipment showing 
lubrication points, recommended types and grades of lubricants, 
and capacities.

c.  A Lubrication Schedule showing service interval frequency.

1.2.2.2   Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance, 
inspections, tests and adjustments required to ensure proper and economical 
operation and to minimize corrective maintenance.  Provide manufacturer's 
projection of preventive maintenance work-hours on a daily, weekly, 
monthly, and annual basis including craft requirements by type of craft.
For periodic calibrations, provide manufacturer's specified frequency and 
procedures for each separate operation.
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1.2.3   Corrective Maintenance (Repair)

Include manufacturer's recommended procedures and instructions for 
correcting problems and making repairs.

1.2.3.1   Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause of typical 
malfunctions.  Describe clearly why the checkout is performed and what 
conditions are to be sought.  Identify tests or inspections and test 
equipment required to determine whether parts and equipment may be reused 
or require replacement.

1.2.3.2   Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point drawings of 
wiring and control circuits including factory-field interfaces.  Provide a 
complete and accurate depiction of the actual job specific wiring and 
control work.  On diagrams, number electrical and electronic wiring and 
pneumatic control tubing and the terminals for each type, identically to 
actual installation configuration and numbering.

1.2.3.3   Maintenance and Repair Procedures

Include instructions and alit of tools required to repair or restore the 
product or equipment to proper condition or operating standards.

1.2.3.4   Removal and Replacement Instructions

Include step-by-step procedures and a list required tools and supplies for 
removal, replacement, disassembly, and assembly of components, assemblies, 
subassemblies, accessories, and attachments.  Provide tolerances, 
dimensions, settings and adjustments required.  Instructions shall include 
a combination of text and illustrations.

1.2.3.5   Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance and 
repair to ensure continued service or operation without unreasonable 
delays.  Special consideration is required for facilities at remote 
locations.  List spare parts and supplies that have a long lead-time to 
obtain.

1.2.4   Corrective Maintenance Work-Hours

Include manufacturer's projection of corrective maintenance work-hours 
including requirements by type of craft.  Corrective maintenance that 
requires completion or participation of the equipment manufacturer shall be 
identified and tabulated separately.

1.2.5   Appendices

Provide information required below and information not specified in the 
preceding paragraphs but pertinent to the maintenance or operation of the 
product or equipment.  Include the following:

1.2.6   Parts Identification

Provide identification and coverage for all parts of each component, 
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assembly, subassembly, and accessory of the end items subject to 
replacement.  Include special hardware requirements, such as requirement to 
use high-strength bolts and nuts.  Identify parts by make, model, serial 
number, and source of supply to allow reordering without further 
identification.  Provide clear and legible illustrations, drawings, and 
exploded views to enable easy identification of the items.  When 
illustrations omit the part numbers and description, both the illustrations 
and separate listing shall show the index, reference, or key number that 
will cross-reference the illustrated part to the listed part.  Parts shown 
in the listings shall be grouped by components, assemblies, and 
subassemblies in accordance with the manufacturer's standard practice.
Parts data may cover more than one model or series of equipment, 
components, assemblies, subassemblies, attachments, or accessories, such as 
typically shown in a master parts catalog

1.2.6.1   Warranty Information

List and explain the various warranties and include the servicing and 
technical precautions prescribed by the manufacturers or contract documents 
in order to keep warranties in force.  Include warranty information for 
primary components such as the compressor of air conditioning system.

1.2.6.2   Personnel Training Requirements

Provide information available from the manufacturers that is needed for
use in training designated personnel to properly operate and maintain the 
equipment and systems.

1.2.6.3   Testing Equipment and Special Tool Information

Include information on test equipment required to perform specified tests 
and on special tools needed for the operation, maintenance, and repair of 
components.

1.2.6.4   Contractor Information

Provide a list that includes the name, address, and telephone number of the 
General Contractor and each Subcontractor who installed the product or 
equipment, or system.  For each item, also provide the name address and 
telephone number of the manufacturer's representative and service 
organization most convenient to the project site.  Provide the name, 
address, and telephone number of the product, equipment, and system 
manufacturers.

1.3   SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Furnish the O&M data packages specified in individual technical sections.
The required information for each O&M data package is as follows:

1.3.1   Data Package 4

a.  Safety precautions

b.  Operator prestart

c.  Startup, shutdown, and post-shutdown procedures

d.  Normal operations
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e.  Emergency operations

f.  Operator service requirements

g.  Environmental conditions

h.  Lubrication data

i.  Preventive maintenance plan and schedule

j.  Troubleshooting guides and diagnostic techniques

k.  Wiring diagrams and control diagrams

l.  Maintenance and repair procedures

m.  Removal and replacement instructions

n.  Spare parts and supply list

o.  Corrective maintenance man-hours

p.  Parts identification

q.  Warranty information

r.  Personnel training requirements

s.  Testing equipment and special tool information

t.  Contractor information

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 02315N

EXCAVATION AND FILL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D 1556 (2000) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

1.2   DEFINITIONS

1.2.1   Capillary Water Barrier

A layer of clean, poorly graded crushed rock, stone, or natural sand or 
gravel having a high porosity which is placed beneath a building slab with 
or without a vapor barrier to cut off the capillary flow of pore water to 
the area immediately below a slab.

1.2.2   Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density 
obtained by the test procedure presented in ASTM D 1556, for general soil 
types, abbreviated as percent laboratory maximum density.

1.2.3   Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials 
which are not included in the definition of "rock" but which usually 
require the use of heavy excavation equipment, ripper teeth, or jack 
hammers for removal.

1.2.4   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and blasting, drilling and the 
use of expansion jacks or feather wedges, or the use of backhoe-mounted 
pneumatic hole punchers or rock breakers; also large boulders, buried 
masonry, or concrete other than pavement exceeding 1 cubic yard in volume.
Removal of hard material will not be considered rock excavation because of 
intermittent drilling and blasting that is performed merely to increase 
production.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
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submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

Submit 15 days prior to starting work.

SD-06 Test Reports

Fill and backfill test

Select material test

Copies of all laboratory and field test reports within 24 hours of the 
completion of the test.

1.4   DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

1.5   REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for TPH, 
BTEX and full TCLP including ignitability, corrosivity and reactivity.
Backfill shall contain less than 100 parts per million (ppm) of total 
petroleum hydrocarbons (TPH) and less than 10 ppm of the sum of Benzene, 
Toluene, Ethyl Benzene, and Xylene (BTEX) and shall not fail the TCPL test. 
 TPH concentrations shall be determined by using EPA 600/4-79/020 Method 
418.1.  BTEX concentrations shall be determined by using EPA 530/F-93/004 
Method 5030/8020.  TCLP shall be performed in accordance with EPA 
530/F-93/004 Method 1311. Material shall not be brought on site until tests 
have been approved by the Contracting Officer.

PART 2   PRODUCTS

2.1   SOIL MATERIALS

2.1.1   Common Fill

Approved, unclassified soil material with the characteristics required to 
compact to the soil density specified for the intended location.

2.1.2   Backfill and Fill Material

ASTM D 2487, classification GW, GP, GM, SW, SP, SM, with a maximum ASTM D 
4318 liquid limit of 35, maximum ASTM D 4318 plasticity index of 12, and a 
maximum of 25 percent by weight passing ASTM D 1140, No. 200 sieve.2.2

[Enter Appropriate Subpart Title Here]
2.3   [Enter Appropriate Subpart Title Here]
2.3.1   Bedding Material

Consisting of sand, gravel, or crushed rock, well graded, with a maximum 
particle size of 2 inches.  Material shall be composed of tough, durable 
particles.  Fines passing the No. 200 standard sieve shall have a 
plasticity index less than six.

PART 3   EXECUTION

3.1   PROTECTION

SECTION 02315N  Page 2



PROVIDE EMERGENCY GENERATOR, BUILDING A-59 PW3318

3.1.1   Machinery and Equipment

Movement of construction machinery and equipment over pipes during 
construction shall be at the Contractor's risk.  Repair, or remove and 
provide new pipe for existing or newly installed pipe that has been 
displaced or damaged.

3.2   SURFACE PREPARATION

3.2.1   Clearing and Grubbing

Unless indicated otherwise, items that would interfere with construction 
operations within the clearing limits.

3.2.2   Stripping

Strip suitable soil from the site where excavation or grading is indicated 
and stockpile separately from other excavated material.  Material 
unsuitable for use as topsoil shall be wasted.  Locate topsoil so that the 
material can be used readily for the finished grading.  Where sufficient 
existing topsoil conforming to the material requirements is not available 
on site, provide borrow materials suitable for use as topsoil.  Protect 
topsoil and keep in segregated piles until needed.

3.2.3   Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and 
rubbish underneath paved areas or concrete slabs.

3.3   EXCAVATION

Excavate to contours, elevation, and dimensions indicated.  Reuse excavated 
materials that meet the specified requirements for the material type 
required at the intended location.  Keep excavations free from water. 
Excavate soil disturbed or weakened by Contractor's operations, soils 
softened or made unsuitable for subsequent construction due to exposure to 
weather.  Excavations below indicated depths will not be permitted except 
to remove unsatisfactory material.  Unsatisfactory material encountered 
below the grades shown shall be removed as directed.  Refill with backfill 
and fill material and compact to 95 percent of ASTM D 1556 maximum density. 
 Satisfactory material removed below the depths indicated, without specific 
direction of the Contracting Officer, shall be replaced with satisfactory 
materials to the indicated excavation grade; except as specified for spread 
footings.  Determination of elevations and measurements of approved 
overdepth excavation of unsatisfactory material below grades indicated 
shall be done under the direction of the Contracting Officer.

3.3.1   Excavated Materials

Satisfactory excavated material required for fill or backfill shall be 
placed in the proper section of the permanent work required or shall be 
separately stockpiled if it cannot be readily placed. Satisfactory material 
in excess of that required for the permanent work and all unsatisfactory 
material shall be disposed of as specified in Paragraph "DISPOSITION OF 
SURPLUS MATERIAL."

3.3.2   Final Grade of Surfaces to Support Concrete
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Excavation to final grade shall not be made until just before concrete is 
to be placed.3.4   [Enter Appropriate Subpart Title Here]3.4.1   [Enter 

Appropriate Subpart Title Here]

3.5   FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated. 
Compact each lift before placing overlaying lift.

3.5.1   Common Fill Placement

Compact areas not accessible to rollers or compactors with mechanical hand 
tampers.  Aerate material excessively moistened by rain to a satisfactory 
moisture content.  Finish to a smooth surface by blading, rolling with a 
smooth roller, or both.

3.5.2   Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs, except where select 
material is provided.  Place in 6 inch lifts.  Do not place over wet or 
frozen areas.  Place backfill material adjacent to structures as the 
structural elements are completed and accepted.  Backfill against concrete 
only when approved.  Place and compact material to avoid loading upon or 
against the structure.

3.6   COMPACTION

Determine in-place density of existing subgrade; if required density 
exists, no compaction of existing subgrade will be required.

3.6.1   Paved Areas

Compact top 12 inches of subgrades to [95] [_____] percent of [ASTM D 698] [
ASTM D 1557].  Compact fill and backfill materials to 95 percent of [ASTM D 
698] [ASTM D 1557].

3.7   PIPELINE CASING UNDER PAVEMENT

Provide new smooth wall steel pipeline casing under [new] [existing] 
[railroad] [and] [pavement] [in a trench] [by the boring and jacking method 
of installation].  Provide each new pipeline casing, where indicated and to 
the lengths and dimensions shown, complete and suitable for use with the 
new piped utility as indicated.

3.7.1   Earthwork for Pipeline Casings

Provide excavation, sheet piling, shoring, dewatering, and backfilling for 
pipeline casings under this section.

3.7.2   Steel Cased Pipelines

[Excavate and place bedding and backfill as indicated.]  [Install pipeline 
casing by dry boring and jacking method as follows:]

3.7.2.1   Hole for Pipeline Casing

Mechanically bore holes and case through the soil with a cutting head on a 
continuous auger mounted inside the casing pipe.  Weld lengths of pipe 
together in accordance with AWS D1.1/D1.1M.  Do not use water or other 
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fluids in connection with the boring operation.

3.7.2.2   Cleaning

Clean inside of the pipeline casing of dirt, weld splatters, and other 
foreign matter which would interfere with insertion of the piped utilities 
by attaching a pipe cleaning plug to the boring rig and passing it through 
the pipe.

3.7.2.3   Piped Utilities

Provide in casing using wood supports adjusted to obtained grades and 
elevations indicated.

3.7.2.4   End Seals

After installation of piped utilities in pipeline casing, provide 
watertight end seals at each end of pipeline casing between pipeline casing 
and piping utilities.  Provide watertight [end seals as indicated.] 
[segmented elastomeric end seals.]

]3.8   FINISH OPERATIONS

3.8.1   Grading

Finish grades as indicated within one-tenth of one foot.  Grade areas to 
drain water away from structures.  Maintain areas free of trash and debris. 
 For existing grades that will remain but which were disturbed by 
Contractor's operations, grade as directed.

3.9   DISPOSITION OF SURPLUS MATERIAL

[Waste in Government disposal area [indicated] [which is located within a 
haul distance of [_____] miles.]  [Remove from Government property] surplus 
or other soil material not required or suitable for filling or backfilling, 
and brush, refuse, stumps, roots, and timber.]

3.10   FIELD QUALITY CONTROL

3.10.1   Sampling

Take the number and size of samples required to perform the following tests.

3.10.2   Testing

Perform one of each of the following tests for each material used. Provide 
additional tests for each source change.

3.10.2.1   Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C 136 for 
conformance to ASTM D 2487 gradation limits; ASTM D 1140 for material finer 
than the No. 200 sieve; ASTM D 4318 for liquid limit and for plastic limit; 
ASTM D 698 or ASTM D 1557 for moisture density relations, as applicable.

       -- End of Section --
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SECTION 02711

BITUMINOUS CONCRETE BASE COURSE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 102 (1983; R 2000) Spot Test of Asphaltic 
Materials

AASHTO T 182 (1984; R 2002) Coating and Stripping of 
Bitumen-Aggregate Mixtures

ASTM INTERNATIONAL (ASTM)

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 1073 (2001) Fine Aggregate for Bituminous 
Paving Mixtures

ASTM D 2172 (2001e1) Quantitative Extraction of 
Bitumen from Bituminous Paving Mixtures

ASTM D 242 (1995; R 2000e1) Mineral Filler for 
Bituminous Paving Mixtures

ASTM D 2726 (2000) Bulk Specific Gravity and Density 
of Non-Absorptive Compacted Bituminous 
Mixtures

ASTM D 546 (1999e1) Sieve Analysis of Mineral Filler 
for Bituminous Paving Mixtures

ASTM D 692 (2000) Coarse Aggregate for Bituminous 
Paving Mixtures

ASTM D 75 (2003) Sampling Aggregates

ASTM D 979 (2001) Sampling Bituminous Paving Mixtures

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:
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SD-05 Design Data

Bituminous material job-mix formula

  Submit a job-mix formula prior to preparing and placing 
bituminous mixture. Formula shall indicate definite percentage of 
each sieve fraction, percentage of bitumen, percentage of each 
aggregate, temperature of mixture leaving mixer, number of blows 
of compaction per side of molded specimen, stability, flow, 
percent of voids total mix, percent of voids in mineral aggregate, 
and temperature/viscosity relationship of asphalt cement.

SD-06 Test Reports

Bituminous mix test reports

Thickness test reports

Smoothness test reports

1.3   QUALITY ASSURANCE

1.3.1   Safety Requirements

Provide adequate and safe stairways with handrails to mixer platform and 
safe and protected ladders or other means for accessibility to plant 
operations.  Guard equipment and exposed steam or other high temperature 
lines which endanger personnel or create a fire hazard or cover with a 
suitable type of insulation.  Provide hearing protection to Contractor 
employees and roller and spreader operators in vicinity of equipment which 
may emit hazardous noise levels.

1.4   DELIVERY AND STORAGE

Inspect materials delivered to the site for damage and store to prevent 
segregation.

1.5   ENVIRONMENTAL CONDITIONS

Construct bituminous courses when underlaying course is dry and do not 
construct when atmospheric temperature is below 40 degrees F.

1.6   CONSTRUCTION EQUIPMENT

Calibrated equipment, such as asphalt distributors, scales, batching 
equipment, spreaders and similar equipment, shall have been recalibrated by 
an approved calibration laboratory within 6 months of commencing work.

1.6.1   Paving Equipment

1.6.1.1   Spreading Equipment

Self-propelled electronically controlled type, unless other equipment is 
authorized by the Contracting Officer.  Equip spreading equipment of the 
self-propelled electronically controlled type with hoppers, tamping or 
vibrating devices, distributing screws, electronically adjustable screeds, 
and equalizing devices.  Capable of spreading hot bituminous mixtures 
without tearing, shoving, or gouging and to produce a finished surface of 
specified grade and smoothness.  Operate spreaders, when laying mixture, at 
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variable speeds between 5 and 45 feet per minute.  Design spreader with a 
quick and efficient steering device; a forward and reverse traveling speed; 
and automatic devices to adjust to grade and confine the edges of the 
mixture to true lines.  The use of a spreader that leaves indented areas or 
other objectionable irregularities in the fresh laid mix during operations 
will not be permitted.

1.6.1.2   Rolling Equipment

Self-propelled pneumatic-tired rollers supplemented by three-wheel and 
tandem type steel wheel rollers.  The number, type and weight of rollers 
shall be sufficient to compact the mixture to the required density without 
detrimentally affecting the compacted material.  All rollers shall be 
suitable for rolling hot-mix bituminous pavements and capable of reversing 
without backlash.  Pneumatic-tired rollers shall be capable of being 
operated both forward and backward without turning on the mat, and without 
loosening the surface being rolled.  Equip rollers with suitable devices 
and apparatus to keep the rolling surfaces wet and prevent adherence of 
bituminous mixture.

a.  Vibratory Rollers:  At the Contractor's option, vibratory rollers 
especially designed for bituminous concrete compaction may be used 
provided rollers do not impair stability of pavement structure and 
any underlying layers.  Repair depressions in pavement surfaces 
resulting from use of vibratory rollers at no cost to the 
Government.  Rollers shall be self-propelled, single or dual 
vibrating drums, and steel drive wheels, as applicable; equipped 
with variable amplitude and separate controls for energy and 
propulsion.

1.6.1.3   Hand Tampers

Hand tampers shall weigh not less than 25 pounds and have a tamping face of 
not more than 50 square inches.

1.6.1.4   Mechanical Hand Tampers

Commercial type, operated by pneumatic pressure or by internal combustion.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Aggregates

Grade and proportion aggregates and filler such that combined mineral 
aggregate conforms to grading specified herein.

2.1.1.1   Coarse Aggregates

ASTM D 692, except as modified herein.  Crushed gravel shall have at least 
75 percent by weight of pieces having two or more fractured faces. 
Percentage of wear (Los Angeles abrasion test), except for slag, shall not 
exceed 50 at 500 revolutions in accordance with ASTM C 131.  Weight of slag 
shall be not less than 65 pounds per cubic foot.  Reject aggregates which 
show stripping when tested in accordance with AASHTO T 182.  However, 
"anti-stripping" agent(s) may be used subject to certified laboratory 
performance test(s) on the aggregate to be used and approval of the 
Contracting Officer.
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2.1.1.2   Fine Aggregate

ASTM D 1073, except gradation as specified herein.

2.1.1.3   Mineral Filler

Provide not less than two-thirds non-plastic material passing 200 mesh 
sieve to meet requirements of ASTM D 242when tested in accordance with ASTM 
D 546.  Material passing a 200 mesh sieve may be limestone dust or other 
suitable non-plastic material and supplement as required by adding 
limestone dust, portland cement, or non-plastic material as required to 
obtain composition specified.

2.1.2   Asphalt Cement

ASTM D 946, penetration grade 85-100 or ASTM D 3381, viscosity grade AC-10. 
 Asphalt shall show a negative spot when tested in accordance with AASHTO T 
102.  Furnish Contracting Officer temperature-viscosity relationship of the 
asphalt cement.

PART 3   EXECUTION

3.1   MIXING

Produce bituminous mixture in a plant as specified herein.  Stockpile fine 
and coarse aggregates separately and feed to drier by separate mechanical 
feeders in a manner to produce an asphaltic concrete mixture within 
tolerances specified for job-mix formula.  Heat and dry aggregates 
thoroughly.  Make temperature of aggregate, mineral filler, and asphalt in 
mixer such that viscosity of asphalt in mixture shall be in the range of 
150 to 300 centistokes kinematic or 75-150 seconds, Saybolt-Furol.  Provide 
adequate dry storage for mineral filler at mixing plant.  After aggregates 
have been prepared, accurately weigh or measure and convey them into mixer 
in proportionate amounts of each aggregate size required.  Weigh or feed 
mineral filler by some accurate and uniform measurement, and add 
separately, and in a dry condition, as near as possible to center of mixer. 
 Introduce required amount of asphalt for each batch, or calibrated amount 
for continuous mixing, into mixer.  In batch mixing, charge aggregates into 
mixer, add asphalt, and continue mixing for at least 25 seconds or longer 
to obtain a homogeneous mixture.  When a continuous mixer is used, mixing 
time shall be not less than 30 seconds to obtain a homogeneous mixture.
Temperature of asphalt at time of mixing shall not exceed 350 degrees F.
When prepared in a twin pugmill mixer, depth of mixture shall be not 
greater than the tips of mixer blades when blades are in a vertical 
position.  Reject overheated and carbonized mixtures, and mixtures that 
foam, segregate, or strip.  When excessive moisture causes foaming, 
segregation, or stripping, remove all aggregates in hot bins and place in 
their respective stockpiles; for drum-drier plant mixes, waste the mix, 
except as otherwise approved by the Contracting Officer.

3.2   TRANSPORTATION OF BITUMINOUS MIXTURES

Transport bituminous mixture from paving plant to the site in trucks having 
tight, clean, smooth beds which have been painted or sprayed with a 
limewater, soap, or detergent solution at least once a day to prevent 
adhesion of the mixture to truck bodies.  Cover each load with canvas or 
other suitable material of ample size to protect it from the weather and to 
prevent loss of heat.  Make deliveries so that spreading and rolling of all 
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mixture prepared for a day's run can be completed during daylight, unless 
satisfactory artificial light is provided.  Deliver mixture to the area to 
be paved in such a manner that temperature at the time of dumping the 
spreader shall be not less than 225 degrees F or that required to obtain 
the specified compaction.  Reject any load that has become wet prior to 
placing.

3.3   PLACING

Provide line and grade stakes as necessary for control.  Place grade stakes 
in lanes parallel to centerline of area to be paved, and suitably space for 
string lines.  Place and compact bituminous courses in such thicknesses to 
achieve density and smoothness requirements.  Maximum lift of bituminous 
base course shall not exceed 6 inches.  Prior to laying the base course, 
clean underlying course of foreign and objectionable matter with power 
blowers, power brooms, or hand brooms in places inaccessible to power 
equipment, and inspect for compaction and smoothness requirements.  The 
range of temperatures of the mixtures at the time of spreading shall be 
between 225 degrees F and 300 degrees F.  Reject bituminous mixture having 
a temperature outside these limits when dumped into the hopper of the 
spreader.  Adjust mechanical spreader and regulate speed so that the 
surface of the course is smooth, and when compacted conforms to depth, 
cross sections, grades, and contours indicated.  When irregularities of 
surface or deficiency in depth is more than specified tolerances, remove 
defective work and replace with new material.  Whenever possible, place the 
mixture in strips not less than 10 feet wide.  Overlap rolling to 
previously placed strip and extend to overlap first strip.  Place mixture 
as continuously as possible.  Shovelers and rakers shall follow spreading 
equipment, adding hot mixture and raking as required to produce a course 
that, when completed, shall conform to requirements specified.  In areas 
where the use of machine spreading is impractical, mixture may be spread by 
hand.  Distribute mixture into place from dump boards by means of hot 
shovels and spread with hot rakes in a uniformly loose layer of such 
thickness that, when completed, it conforms to required grade and 
thickness.  Do not dump loads any faster than they can be handled by 
shovelers and rakers.  Paint contact surfaces of previously constructed 
curbs, manholes, and similar structures with a thin coat of emulsion or 
other approved bituminous material prior to placing the bituminous mixture.

3.4   JOINTS

All joints shall present the same texture, density, and smoothness as other 
portions of the course.  Carefully make joints between old and new 
pavements or within new pavements in a manner as to ensure a thorough and 
continuous bond between old and new sections of the course.  Paint all 
vertical contact surfaces of previously constructed sections with a thin 
uniform coat of emulsion or other approved bituminous material just before 
the fresh mixture is placed.

3.4.1   Transverse

The roller shall pass over the unprotected end of the freshly laid mixture 
only when the laying of the course is to be discontinued.  Except when an 
approved bulkhead is used, cut back the edge of the previously laid course 
to expose an even, vertical surface for the full thickness of the course. 
When required, rake fresh mixture against the joints, thoroughly tamp with 
hot tampers, smooth with hot smoothers, and roll.  In all cases, transverse 
joints in adjacent lanes shall be offset a minimum of 2 feet.
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3.4.2   Longitudinal

Place longitudinal joints so that they shall not coincide with that of 
underlying course and shall be separated by at least one foot.  When edges 
of longitudinal joints are irregular, honeycombed, or poorly compacted, cut 
back unsatisfactory sections of joint to expose an even, vertical surface 
for the full thickness of the course.  Prior to placing adjacent asphalt 
concrete, roll joint first, then proceed to opposite side and roll, moving 
each time toward the joint.

3.5   COMPACTION OF MIXTURE

Affect compaction by rolling.  Begin rolling as soon after placing as the 
mixture will bear the roller without undue displacement.  Delays in rolling 
freshly spread mixture will not be tolerated.  Start rolling longitudinally 
at extreme sides of lanes and proceed toward center of pavement, 
overlapping on successive strips by at least one-half the width of rear 
wheel of roller.  Alternate trips of roller shall be slightly different 
lengths.  Affect initial longitudinal rolling by the use of steel roller. 
Make tests for conformity with specified crown, grade, and smoothness 
immediately after initial compression.  Before continuing rolling, correct 
any variations by removing or adding materials, then roll course using 
pneumatic-tired rollers or tandem rollers, while mixture is hot and in 
condition suitable for proper compaction.  Speed of rollers shall not exceed
 3 miles per hour and at all times be slow enough to avoid displacement of 
hot mixture.  Correct any displacement of mixture at once by use of rakes 
and apply fresh mixture or remove mixture as required. Continue rolling 
until all roller marks are eliminated and course has a density of at least 
96 percent of that attained in a laboratory specimen of the same mixture 
prepared in accordance with ASTM D 1559.  During rolling, moisten rollers 
to prevent adhesion of mixture to rolling surfaces, but do not permit an 
excess of water.  Provide sufficient rollers for each spreading machine in 
operation on the job and to handle plant output.  In places not accessible 
to rollers, compact mixture with hot pneumatic or manual hand tampers.
Skin patching of an area that has been rolled is not permitted.  Remove any 
mixture that becomes mixed with foreign material or is defective, replace 
with fresh mixture, and compact to density of surrounding area.  Roller 
shall pass over unprotected edge of course only when laying of course is to 
be discontinued for a length of time to permit mixture to become cold.
Contractor shall provide workmen who are capable of performing work 
incidental to correction of pavement irregularities.  After final rolling, 
permit no traffic of any kind on the pavement until the surface temperature 
has cooled to at least 120 degrees F.  Measure surface temperature with 
surface thermometers or other satisfactory methods.

3.6   FIELD SAMPLING AND TESTING

Approve materials and material sources not less than 21 days prior to use 
of such materials in work.

3.6.1   Sampling

3.6.1.1   Aggregates at Source

Prior to production and delivery of aggregates, take at least one initial 
sample in accordance with ASTM D 75 at the source.  Collect each sample by 
taking three incremental samples at random from source material to make a 
composite sample of not less than 50 pounds.  Make repetition of the above 
sampling when source of material is changed or when unacceptable 
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deficiencies or variations from specified grading of materials are found in 
testing.

3.6.1.2   Cold Feed Aggregate Sampling

Take two samples daily from belt conveying materials from cold feed.
Collect materials in three increments at random to make a representative 
composite sample of not less than 50 pounds.  Take samples in accordance 
with ASTM D 75.

3.6.1.3   Coarse and Fine Aggregates

Take 50 pounds sample from cold feed at least once daily for sieve analyses 
and specific gravity tests.  Additional samples may be required to perform 
more frequent tests on mineral fillers, or will be required when analyses 
show deficiencies, or unacceptable variances or deviations.  Method of 
sampling is as described herein for aggregates.

3.6.1.4   Mineral Filler

ASTM C 183.  Take samples large enough to provide ample material for 
testing.

3.6.1.5   Pavement and Mixture

Take samples for the determination of mix properties, thickness and density 
of the completed pavements.  Furnish all tools, labor and material for 
samples and for satisfactory replacement of pavement.  Take samples and 
test at not less than frequency specified hereinafter and at the beginning 
of plant operations; for each day's work as a minimum; each change in the 
mix or equipment; and as often as directed.  Accomplish sampling in 
accordance with ASTM D 979.

3.6.2   Testing

3.6.2.1   Aggregate

a.  Gradation:  ASTM C 136 for fine and coarse aggregate.  ASTM D 546 
for mineral filler.

b.  Abrasion:  ASTM C 131 for wear (Los Angeles test).  Perform one 
test initially prior to incorporation into work and whenever 
source is changed.

c.  Stripping Test:  AASHTO T 182.  Perform a stripping test initially 
on all aggregate prior to incorporation into work and whenever 
source is changed.

3.6.2.2   Bituminous Mix

ASTM D 2172.  Test one sample for each 500 tons, or fraction thereof, of 
the uncompacted mix for extraction.  Sieve analysis per ASTM C 136.  Test 
one sample for each 500 tons, or fraction thereof, for stability and flow 
in accordance with ASTM D 1559.

3.6.2.3   Pavement Course

a.  Density:  For each one ton of bituminous course placed, determine 
the representative laboratory density by averaging the density of 
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4 laboratory specimens prepared in accordance with ASTM D 1559;
samples for these specimens shall be taken from trucks delivering 
mixture to the site; the Contractor shall record in an approved 
manner the project areas represented by the laboratory densities.
From each representative area so recorded, determine field density 
of the pavement by averaging the densities of 4 inchdiameter cores 
obtained from the base course; take one core for each 200 square 
yards or fraction thereof of course placed.  Determine density of 
the laboratory prepared specimens and the cored samples in 
accordance with ASTM D 1188 or ASTM D 2726, as applicable.  The 
maximum allowable deficiency at any point shall not be more than 2 
percent less than the specified density.  The average density 
shall be not less than the specified density.  When the deficiency 
is more than the specified tolerances, the Contractor shall 
correct each such representative area or areas by removing the 
pavement in question and replacing with new pavement.

b.  Thickness:  Determine thickness of the course from samples taken 
for the field density test.  The maximum allowable deficiency at 
any point shall not be more than 1/4 inch less than the indicated 
thickness for the course.  The average thickness of the course 
shall be not less than the indicated thickness.  Where the 
deficiency is more than the specified tolerances, the contractor 
shall correct each such representative area or areas by removing 
the pavement in question and replacing with new pavement.

c.  Smoothness:  Straightedge test the compacted surface of the course 
as the work progresses.  Apply straightedge parallel with and at 
right angles to the centerline after final rolling. Unevenness of 
the course shall not vary more than plus or minus 1/4 inch in 10 
feet.  Correct any portion of the pavement showing irregularities 
greater than that specified.

       -- End of Section --
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SECTION 02742

HOT MIX BITUMINOUS PAVEMENT

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO MP 1a (2003) Performance Graded Asphalt Binder

ASPHALT INSTITUTE (AI)

AI MS-02 (6th Edition; R 1997) Mix Design Methods 
for Asphalt

ASTM INTERNATIONAL (ASTM)

ASTM C 117 (2003) Materials Finer Than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 127 (2001) Density, Relative Density (Specific 
Gravity), and Absorption of Coarse 
Aggregate

ASTM C 128 (2001e1) Density, Relative Density 
(Specific Gravity), and Absorption of Fine 
Aggregate

ASTM C 131 (2003) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 188 (1995; R 2003) Density of Hydraulic Cement

ASTM C 29/C 29M (1997; R 2003) Bulk Density ("Unit 
Weight") and Voids in Aggregate

ASTM C 88 (1999a) Soundness of Aggregates by Use of 
Sodium Sulfate or Magnesium Sulfate

ASTM D 1073 (2001) Fine Aggregate for Bituminous 
Paving Mixtures

ASTM D 1188 (1996; R 2002) Bulk Specific Gravity and 
Density of Compacted Bituminous Mixtures 
Using Paraffin-Coated Specimens
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ASTM D 140 (2001) Sampling Bituminous Materials

ASTM D 1559 (1989) Resistance to Plastic Flow of 
Bituminous Mixtures Using Marshall 
Apparatus

ASTM D 2041 (2003) Theoretical Maximum Specific 
Gravity and Density of Bituminous Paving 
Mixtures

ASTM D 2172 (2001e1) Quantitative Extraction of 
Bitumen from Bituminous Paving Mixtures

ASTM D 242 (1995; R 2000e1) Mineral Filler for 
Bituminous Paving Mixtures

ASTM D 2726 (2000) Bulk Specific Gravity and Density 
of Non-Absorptive Compacted Bituminous 
Mixtures

ASTM D 4867/D 4867M (1996) Effect of Moisture on Asphalt 
Concrete Paving Mixtures

ASTM D 546 (1999e1) Sieve Analysis of Mineral Filler 
for Bituminous Paving Mixtures

ASTM D 692 (2000) Coarse Aggregate for Bituminous 
Paving Mixtures

ASTM D 70 (2003) Specific Gravity and Density of 
Semi-Solid Bituminous Materials 
(Pycnometer Method)

ASTM D 75 (2003) Sampling Aggregates

ASTM D 854 (2002) Specific Gravity of Soil Solids by 
Water Pycnometer

ASTM D 979 (2001) Sampling Bituminous Paving Mixtures

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Samples

Bituminous pavement

SD-05 Design Data

Job-mix formula

  Submit a job-mix formula, prepared specifically for this 
project, for approval by the Government prior to preparing and 
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placing the bituminous mixture.  Design mix using procedures 
contained in Chapter V, Marshall Method of Mix Design, of AI MS-02. 
 Formulas shall indicate physical properties of the mixes as shown 
by tests made by a commercial laboratory approved by the 
Contracting Officer, using materials identical to those to be 
provided on this project.  Submit formulas with material samples. 
Job-mix formula for each mixture shall be in effect until modified 
in writing by the Contractor and approved by the Contracting 
Officer.  Provide a new job-mix formula for each source change.
Submittal shall include all tests indicated in MIX DESIGN section 
of this specification.

ASPHALT CEMENT BINDER

MIX DESIGN

SD-06 Test Reports

Specific gravity test of asphalt

Coarse aggregate tests

Weight of slag test

Percent of crushed pieces in gravel

Fine aggregate tests

Specific gravity of mineral filler

Bituminous mixture tests

Aggregates tests

Bituminous mix tests

Pavement courses

  Submit in accordance with paragraph entitled "Mock-Up Test 
Section."

1.3   QUALITY ASSURANCE

1.3.1   Safety Requirements

Provide adequate and safe stairways with handrails to the mixer platform, 
and safe and protected ladders or other means for accessibility to plant 
operations.  Guard equipment and exposed steam or other high temperature 
lines or cover with a suitable type of insulation.

1.3.2   Charts

Plot and submit, on a grain size chart, the specified aggregate gradation 
band, the job-mix gradation and the job-mix tolerance band.

1.3.3   Selection of Optimum Asphalt Content

Base selection on percent of total mix and the average of values at the 
following points on the curves for each mix:
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a.  Stability:  Peak

b.  Unit Weight:  Peak

c.  Percent Air Voids:  Median

1.4   DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to the site for damage and store with a minimum 
of handling.  Store aggregates in such a manner as to prevent segregation, 
contamination, or intermixing of the different aggregate sizes.

1.5   ENVIRONMENTAL CONDITIONS

Place bituminous mixture only during dry weather and on dry surfaces. Place 
courses only when the surface temperature of the underlying course is 
greater than 45 degrees F for course thicknesses greater than one inch and 
55 degrees F for course thicknesses one inch or less.

1.6   CONSTRUCTION EQUIPMENT

Calibrated equipment, such as scales, batching equipment, spreaders and 
similar equipment, shall have been recalibrated by a calibration laboratory 
approved by the Contracting Officer within one month of commencing work.

1.6.1   Mixing Plant

Design and coordinate mixing plant to produce a mixture withing the job 
mixture formula tolerances and to meet  the requirements of ASTM D 955.

1.6.1.1   Surge and Storage Bins

Use for temporary storage of hot bituminous mixtures will be permitted 
under the following conditions:

a.  When stored in surge bins for a period of time not to exceed 3 
hours.

b.  When stored in insulated and heated storage bins for a period of 
time not to exceed 12 hours.  If it is determined by the 
Contracting Officer that there is an excessive amount of heat 
loss, segregation and oxidation of the mixture due to temporary 
storage, discontinue use of surge bins or storage bins.

1.6.1.2   Drum-Dryer Mixer

Do not use drum-dryer mixer if specified requirements of the bituminous 
mixture or of the completed bituminous pavement course cannot be met.  If 
drum-dryer mixer is prohibited, use either batch or continuous mix plants 
meeting the specifications and producing a satisfactory mix.

1.6.2   Paving Equipment

1.6.2.1   Spreading Equipment

Self-propelled electronically controlled type, unless other equipment is 
authorized by the Contracting Officer.  Equip spreading equipment of the 
self-propelled electronically controlled type with hoppers, tamping or 
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vibrating devices, distributing screws, electronically adjustable screeds, 
and equalizing devices.  Capable of spreading hot bituminous mixtures 
without tearing, shoving, or gouging and to produce a finished surface of 
specified grade and smoothness.  Operate spreaders, when laying mixture, at 
variable speeds between 5 and 45 feet per minute.  Design spreader with a 
quick and efficient steering device; a forward and reverse traveling speed; 
and automatic devices to adjust to grade and confine the edges of the 
mixture to true lines.  The use of a spreader that leaves indented areas or 
other objectionable irregularities in the fresh laid mix during operations 
is prohibited.

1.6.2.2   Rolling Equipment

Self-propelled pneumatic-tired rollers supplemented by three-wheel and 
tandem type steel wheel rollers.  The number, type and weight of rollers 
shall be sufficient to compact the mixture to the required density without 
detrimentally affecting the compacted material.  Rollers shall be suitable 
for rolling hot-mix bituminous pavements and capable of reversing without 
backlash.  Pneumatic-tired rollers shall be capable of being operated both 
forward and backward without turning on the mat, and without loosening the 
surface being rolled.  Equip rollers with suitable devices and apparatus to 
keep the rolling surfaces wet and prevent adherence of bituminous mixture. 
Vibratory rollers especially designed for bituminous concrete compaction 
may be used provided rollers do not impair stability of pavement structure 
and underlying layers.  Repair depressions in pavement surfaces resulting 
from use of vibratory rollers.  Rollers shall be self-propelled, single or 
dual vibrating drums, and steel drive wheels, as applicable; equipped with 
variable amplitude and separate controls for energy and propulsion.

1.6.2.3   Hand Tampers

Minimum weight of 25 pounds with a tamping face of not more than 50 square 
inches.

1.6.2.4   Mechanical Hand Tampers

Commercial type, operated by pneumatic pressure or by internal combustion.

PART 2   PRODUCTS

2.1   AGGREGATES

Grade and proportion aggregates and filler so that combined mineral 
aggregate conforms to specified grading.

2.1.1   Coarse Aggregates

ASTM D 692, except as modified herein.  At least 75 percent by weight of 
aggregate retained on the No. 4 sieve shall have two or more fractured 
faces.  Percentage of wear, Los Angeles test, except for slag, shall not 
exceed 40 in accordance with ASTM C 131.  Weight of slag shall not be less 
than 70 pounds per cubic foot.  Soundness test is required in accordance 
with ASTM C 88; after 5 cycles, loss shall not be more than 12 percent when 
tested with sodium sulfate or 18 percent when tested with magnesium sulfate.

2.1.2   Fine Aggregate

ASTM D 1073, except as modified herein.  Fine aggregate shall be produced 
by crushing stone, slag or gravel that meets requirements for wear and 

SECTION 02742  Page 5



PROVIDE EMERGENCY GENERATOR, BUILDING A-59 PW3318

soundness specified for coarse aggregate.  Where necessary to obtain the 
gradation of aggregate blend or workability, natural sand may be used. 
Quantity of natural sand to be added shall be approved by the Contracting 
Officer and shall not exceed 15 percent of weight of coarse and fine 
aggregate and material passing the No. 200 sieve.

2.1.3   Mineral Filler

Nonplastic material meeting the requirements of ASTM D 242.

2.1.4   Aggregate Gradation

The combined aggregate gradation shall conform to gradations specified in 
Table I, when tested in accordance with ASTM C 136 and ASTM C 117, and 
shall not vary from the low limit on one sieve to the high limit on the 
adjacent sieve or vice versa, but grade uniformly from coarse to fine.

Table I.  Aggregate Gradations

                       Gradation 1       Gradation 2       Gradation 3

                    Percent Passing   Percent Passing   Percent Passing
  Sieve Size, inch      by Mass            by Mass           by Mass

      1                 100               ---               ---
      3/4              76-96              100               ---
      1/2              68-88             76-96              100
      3/8              60-82             69-89             76-96
     No. 4             45-67             53-73             58-78
     No. 8             32-54             38-60             40-60
     No. 16            22-44             26-48             28-48
     No. 30            15-35             18-38             18-38
     No. 50             9-25             11-27             11-27
     No. 100            6-18              6-18              6-18
     No. 200            3-6               3-6               3-6

2.2   ASPHALT CEMENT BINDER

Asphalt cement binder shall conform to AASHTO MP 1a Performance Grade (PG). 
 Test data indicating grade certification shall be provided by the supplier 
at the time of delivery of each load to the mix plant.  Copies of these 
certifications shall be submitted to the Contracting OfficerEngineer.  The 
supplier is defined as the last source of any modification to the binder.
The Contracting OfficerEngineer may sample and test the binder at the mix 
plant at any time before or during mix production.  Samples for this 
verification testing shall be obtained by the Contractor in accordance with 
ASTM D 140 and in the presence of the Contracting OfficerEngineer.  These 
samples shall be furnished to the Contracting OfficerEngineer for the 
verification testing, which shall be at no cost to the Contractor.  Samples 
of the asphalt cement specified shall be submitted for approval not less 
than 14 days before start of the test section.

2.3   MIX DESIGN

The Contractor shall develop the mix design.  The asphalt mix shall be 
composed of a mixture of well-graded aggregate, mineral filler if required, 
and asphalt material.  The aggregate fractions shall be sized, handled in 
separate size groups, and combined in such proportions that the resulting 
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mixture meets the grading requirements of the job mix formula (JMF).  No 
hot-mix asphalt for payment shall be produced until a JMF has been 
approved.  The hot-mix asphalt shall be designed using procedures contained 
in AI MS-02 and the criteria shown in Table II.  If the Tensile Strength 
Ratio (TSR) of the composite mixture, as determined by ASTM D 4867/D 4867M 
is less than 75, the aggregates shall be rejected or the asphalt mixture 
treated with an approved anti-stripping agent.  The amount of 
anti-stripping agent added shall be sufficient to produce a TSR of not less 
than 75.  If an antistrip agent is required, it shall be provided by the 
Contractor at no additional cost.

2.4   RECYCLED HOT MIX ASPHALT

Recycled HMA shall consist of reclaimed asphalt pavement (RAP), coarse 
aggregate, fine aggregate, mineral filler, and asphalt cement.  The RAP 
shall be of a consistent gradation and asphalt content and properties.
When RAP is fed into the plant, the maximum RAP chunk size shall not exceed 
 2 inches.  The recycled HMA mix shall be designed using procedures 
contained in AI MS-02.  The job mix shall meet the requirements of 
paragraph MIX DESIGN.  RAP should only be used for shoulder surface course 
mixes and for any intermediate courses.  The amount of RAP shall be limited 
to 30 percent.

2.4.1   RAP Aggregates and Asphalt Cement

The blend of aggregates used in the recycled mix shall meet the 
requirements of paragraph AGGREGATES.  The percentage of asphalt in the RAP 
shall be established for the mixture design according to ASTM D 2172 using 
the appropriate dust correction procedure.

2.4.2   RAP Mix

The blend of new asphalt cement and the RAP asphalt binder shall meet the 
penetration requirements in paragraph ASPHALT CEMENT BINDER.  The virgin 
asphalt cement shall not be more than two standard asphalt material grades 
different than that specified in paragraph ASPHALT CEMENT BINDER.

2.5   SOURCE QUALITY CONTROL

  Employ a commercial laboratory approved by the Contracting Officer to 
perform testing.  The laboratory used to develop the JMF and the laboratory 
used to perform all sampling and testing shall meet the requirements of 
ASTM D 3666.  A certification signed by the manager of the laboratory 
stating that it meets these requirements or clearly listing all 
deficiencies shall be submitted to the Contracting Officer prior to the 
start of construction.  The certification shall contain as a minimum:

   a.  Qualifications of personnel; laboratory manager, supervising 
technician, and testing technicians.

   b.  A listing of equipment to be used in developing the job mix.

   c.  A copy of the laboratory's quality control system.

   d.  Evidence of participation in the AASHTO Materials Reference 
Laboratory (AMRL) program.

2.5.1   Tests
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Perform testing in accordance with the following:

a.  Specific Gravity Test of Asphalt:  ASTM D 70

b.  Coarse Aggregate Tests:

(1)  Bulk Specific Gravity:  ASTM C 127

(2)  Abrasion Loss:  ASTM C 131

(3)  Soundness Loss:  ASTM C 88

c.  Weight of Slag Test:  ASTM C 29/C 29M

d.  Percent of Crushed Pieces in Gravel:  Count by observation and 
weight

e.  Fine Aggregate Tests:

(1)  Bulk Specific Gravity:  ASTM C 128

(2)  Soundness Loss:  ASTM C 88

f.  Specific Gravity of Mineral Filler:  ASTM C 188 or ASTM D 854

g.  Bituminous Mixture Tests:

(1)  Bulk Specific Gravity:  ASTM D 1188 or ASTM D 2726

(2)  Theoretical Maximum Specific Gravity:  ASTM D 2041

(3)  Tensile Strength Ratio:  ASTM D 4867/D 4867M

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   Preparation of Asphalt Binder Material

The asphalt cement material shall be heated avoiding local overheating and 
providing a continuous supply of the asphalt material to the mixer at a 
uniform temperature.  The temperature of unmodified asphalts shall be no more 
than 160 degrees C 325 degrees F when added to the aggregates.  Modified 
asphalts shall be no more than 174 degrees C 350 degrees F when added to the 
aggregate.

3.1.2   Preparation of Mineral Aggregates

Store different size aggregate in separate stockpiles so that different 
sizes will not mix.  Stockpile different-sized aggregates in uniform layers 
by use of a clam shell or other approved method so as to prevent 
segregation.  The use of bulldozers in stockpiling of aggregate or in 
feeding aggregate to the dryer is prohibited.  Feed aggregates into the 
cold elevator by means of separate mechanical feeders so that aggregates 
are graded within requirements of the job-mix formulas and tolerances 
specified.  Regulate rates of feed of the aggregates so that moisture 
content and temperature of aggregates are within tolerances specified 
herein.  Dry and heat aggregates to the temperature necessary to achieve 
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the mixture determined by the job mix formula within the job tolerance 
specified.  Provide adequate dry storage for mineral filler.

3.1.3   Preparation of Bituminous Mixture

Accurately weigh aggregates and dry mineral filler and convey into the 
mixer in the proportionate amounts of each aggregate size required to meet 
the job-mix formula.   In batch mixing, after aggregates and mineral filler 
have been introduced into the mixer and mixed for not less than 15 seconds, 
add asphalt by spraying or other approved methods and continue mixing for a 
period of not less than 20 seconds, or as long as required to obtain a 
homogeneous mixture.  The time required to add or spray asphalt into the 
mixer will not be added to the total wet-mixing time provided the operation 
does not exceed 10 seconds and a homogeneous mixture is obtained.  When a 
continuous mixer is employed, mixing time shall be more than 35 seconds to 
obtain a homogeneous mixture.  Additional mixing time, when required, will 
be as directed by the Contracting Officer.  When mixture is prepared in a 
twin-pugmill mixer, volume of the aggregates, mineral filler, and asphalt 
shall not extend above tips of mixer blades when blades are in a vertical 
position.  Overheated and carbonized mixtures, or mixtures that foam or 
show indication of free moisture, will be rejected. When free moisture is 
detected in batch or continuous mix plant produced mixtures, waste the mix 
and withdraw the aggregates in the hot bins immediately and return to the 
respective stockpiles; for drum-dryer mixer plants, waste the mix, 
including that in surge or storage bins that is affected by free moisture.

3.1.4   Transportation of Bituminous Mixtures

Transport bituminous material from the mixing plant to the paving site in 
trucks having tight, clean, smooth beds that have been coated with a 
minimum amount of concentrated solution of hydrated lime and water or other 
approved coating to prevent adhesion of the mixture to the truck. Petroleum 
products will not be permitted for coating truck.  If air temperature is 
less than 60 degrees F or if haul time is greater than 30 minutes, cover 
each load with canvas or other approved material of ample size to protect 
the mixture from the loss of heat. Make deliveries so that the spreading 
and rolling of all the mixture prepared for one day's run can be completed 
during daylight, unless adequate approved artificial lighting is provided.
Deliver mixture to area to be paved so that the temperature at the time of 
dumping into the spreader is within the range specified herein.  Reject 
loads that are below minimum temperature, that have crusts of cold 
unworkable material, or that have been wet excessively by rain. Hauling 
over freshly laid material is prohibited.

3.1.5   Surface Preparation of Underlying Course

Prior to the laying of the asphalt concrete, clean underlying course of 
foreign or objectionable matter with power blowers or power brooms, 
supplemented by hand brooms and other cleaning methods where necessary.
During the placement of multiple lifts of bituminous concrete, each 
succeeding lift of bituminous concrete shall have its underlying lift 
cleaned and provided with a bituminous tack coat if the time period between 
the placement of each lift of bituminous concrete exceeds 14 days, or the 
underlying bituminous concrete has become dirty.

3.1.6   Spraying of Contact Surfaces

Spray contact surfaces of previously constructed pavement with a thin coat 
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of bituminous materials to act as an anti-stripping agent.  Paint contact 
surfaces of structures with a thin coat of emulsion or other approved 
bituminous material prior to placing the bituminous mixture.  Tack coat the 
previously placed primed coats on base courses when surface has become 
excessively dirty and cannot be cleaned or when primed surface has cured to 
the extent that it has lost all bonding effect.

3.2   PLACEMENT

3.2.1   Machine Spreading

3.2.2   Hand-Spreading in Lieu of Machine-Spreading

In areas where the use of machine spreading is impractical, spread mixture 
by hand.  The range of temperatures of the mixtures when dumped onto the 
area to be paved shall be between 250 and 300 degrees F.  Mixtures having 
temperatures less than minimum spreading temperature when dumped onto the 
area to be paved will be rejected.  Spread hot mixture with rakes in a 
uniformly loose layer of a thickness that, when compacted, will conform to 
the required grade, thickness, and smoothness.  During hand spreading, 
place each shovelful of mixture by turning the shovel over in a manner that 
will prevent segregation.  Do not place mixture by throwing or broadcasting 
from a shovel.  Do not dump loads any faster than can be properly handled 
by the shovelers and rakers.

3.3   COMPACTION OF MIXTURE

Compact mixture by rolling.  Begin rolling as soon as placement of mixture 
will bear rollers.  Delays in rolling freshly spread mixture shall not be 
permitted.  Start rolling longitudinally at the extreme sides of the lanes 
and proceed toward center of pavement, or toward high side of pavement with 
a one-way slope.  Operate rollers so that each trip overlaps the previous 
adjacent strip by at least one foot.  Alternate trips of the roller shall 
be of slightly different lengths.  Conduct tests for conformity with the 
specified crown, grade and smoothness immediately after initial rolling. 
Before continuing rolling, correct variations by removing or adding 
materials as necessary.  If required, subject course to diagonal rolling 
with the steel wheeled roller crossing the lines of the previous rolling 
while mixture is hot and in a compactible condition.  Speed of the rollers 
shall be slow enough to avoid displacement of hot mixture.  Correct 
displacement of mixture immediately by use of rakes and fresh mixture, or 
remove and replace mixture as directed.  Continue rolling until roller 
marks are eliminated and course has a density of at least 96 percent but 
not more than 100 percent of that attained in a laboratory specimen of the 
same mixture prepared in accordance with ASTM D 1559.  During rolling, 
moisten wheels of the rollers enough to prevent adhesion of mixture to 
wheels, but excessive water is prohibited.  Operation of rollers shall be 
by competent and experienced operators.  Provide sufficient rollers for 
each spreading machine in operation on the job and to handle plant output.
In places not accessible to the rollers, compact mixture thoroughly with 
hot hand tampers.  Skin patching of an area after compaction is prohibited. 
 Remove mixture that becomes mixed with foreign materials or is defective 
and replace with fresh mixture compacted to the density specified herein.
Roller shall pass over unprotected edge of the course only when laying of 
course is to be discontinued for such length of time as to permit mixture 
to become cold.

3.4   JOINTS
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Joints shall present the same texture and smoothness as other portions of 
the course, except permissible density at the joint may be up to 2 percent 
less than the specified course density.  Carefully make joints between old 
and new pavement or within new pavements in a manner to ensure a thorough 
and continuous bond between old and new sections of the course.  Vertical 
contact surfaces of previously constructed sections that are coated with 
dust, sand, or other objectionable material shall be painted with a thin 
uniform coat of emulsion or other approved bituminous material just before 
placing fresh mixture.

3.4.1   Transverse

Roller shall pass over unprotected end of freshly laid mixture only when 
laying of course is to be discontinued.  Except when an approved bulkhead 
is used, cut back the edge of previously laid course to expose an even, 
vertical surface for the full thickness of the course.  When required, rake 
fresh mixture against joints, thoroughly tamp with hot tampers, smooth with 
hot smoothers, and roll.  Transverse joints in adjacent lanes shall be 
offset a minimum of 2 feet.

3.4.2   Longitudinal Joints

Space 6 inches apart.  Do not allow joints to coincide with joints of 
existing pavement or previously placed courses.  Spreader screed shall 
overlap previously placed lanes 2 to 3 inches and be of such height to 
permit compaction to produce a smooth dense joint.  With a lute, push back 
mixture placed on the surface of previous lanes to the joint edge.  Do not 
scatter mix.  Remove and waste excess material.  When edges of longitudinal 
joints are irregular, honeycombed, or poorly compacted, cut back 
unsatisfactory sections of joint and expose an even vertical surface for 
the full thickness of the course.  When required, rake fresh mixture 
against joint, thoroughly tamp with hot tampers, smooth with hot smoothers, 
and roll while hot.

3.5   FIELD QUALITY CONTROL

3.5.1   Sampling

3.5.1.1   Aggregates At Source

Prior to production and delivery of aggregates, take at least one initial 
sample in accordance with ASTM D 75 at the source.  Collect each sample by 
taking three incremental samples at random from the source material to make 
a composite sample of not less than  50 pounds.  Repeat the sampling when 
the material source changes or when testing reveals unacceptable 
deficiencies or variations from the specified grading of materials.

3.5.1.2   Cold Feed Aggregate Sampling

Take two samples daily from the belt conveying materials from the cold feed.
  Collect materials in three increments at random to make a representative 
composite sample of not less than 50 pounds.  Take samples in accordance 
with ASTM D 75.

3.5.1.3   Coarse and Fine Aggregates

Take a 50 pound sample from the cold feed at least once daily for sieve 
analyses and specific gravity tests.  Additional samples may be required to 
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perform more frequent tests when analyses show deficiencies, or 
unacceptable variances or deviations.  The method of sampling is as 
specified herein for aggregates.

3.5.1.4   Mineral Filler

ASTM D 546.  Take samples large enough to provide ample material for 
testing.

3.5.1.5   Pavement and Mixture

Take plant samples for the determination of mix properties and field 
samples for thickness and density of the completed pavements.  Furnish 
tools, labor and material for samples, and satisfactory replacement of 
pavement.  Take samples and tests at not less than frequency specified 
hereinafter and at the beginning of plant operations; for each day's work 
as a minimum; each change in the mix or equipment; and as often as 
directed.  Accomplish sampling in accordance with ASTM D 979.

3.5.2   Testing

3.5.2.1   Aggregates Tests

a.  Gradation:  ASTM C 136.

b.  Mineral Filler Content:  ASTM D 546.

c.  Abrasion:  ASTM C 131 for wear (Los Angeles test).  Perform one 
test initially prior to incorporation into the work and each time 
the source is changed.

3.5.2.2   Bituminous Mix Tests

Test one sample for each 500 tons, or fraction thereof, of the uncompacted 
mix for extraction in accordance with ASTM D 2172; perform a sieve analysis 
on each extraction sample in accordance with ASTM C 136 and ASTM C 117.
Test one sample for each one ton or fraction thereof for stability and flow 
in accordance with ASTM D 1559.  Test one sample for each material blend 
for Tensile Strength Ratio in accordance with ASTM D 4867/D 4867M.

3.6   PROTECTION

Do not permit vehicular traffic, including heavy equipment, on pavement 
until surface temperature has cooled to at least 120 degrees F.  Measure 
surface temperature by approved surface thermometers or other satisfactory 
methods.

       -- End of Section --

SECTION 02742  Page 12



PROVIDE EMERGENCY GENERATOR, BUILDING A-59 PW3318

SECTION 03300N

CAST-IN-PLACE CONCRETE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ACI INTERNATIONAL (ACI)

ACI 117 (1990) Standard Tolerances for Concrete 
Construction and Materials & Commentary

ACI 211.1 (1991) Standard Practice for Selecting 
Proportions for Normal, Heavyweight, and 
Mass Concrete

ACI 301 (1999) Specifications for Structural 
Concrete for Buildings

ACI 302.1R (1996) Guide for Concrete Floor and Slab 
Construction

ACI 304.2R (1996) Placing Concrete by Pumping Methods

ACI 304R (2000) Guide for Measuring, Mixing, 
Transporting, and Placing Concrete

ACI 305R (1999) Hot Weather Concreting

ACI 306.1 (1990) Standard Specification for Cold 
Weather Concreting

ACI 347R (2001) Guide to Formwork for Concrete

ACI SP-66 (1994) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A 185 (2002) Steel Welded Wire Reinforcement, 
Plain, for Concrete

ASTM A 496 (2002) Steel Wire, Deformed, for Concrete 
Reinforcement

ASTM A 82 (2002) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM C 1017 (1998) Chemical Admixtures for Use in 
Producing Flowing Concrete

ASTM C 1240 (2003a) Silica Fume for Use as a Mineral 
Admixture in Hydraulic-Cement Concrete, 
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Mortar and Grout

ASTM C 150 (2002ae1) Portland Cement

ASTM C 171 (2003) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sampling Freshly Mixed Concrete

ASTM C 173 (2001e1) Air Content of Freshly Mixed 
Concrete by the Volumetric Method

ASTM C 227 (2003) Potential Alkali Reactivity of 
Cement-Aggregate Combinations (Mortar-Bar 
Method)

ASTM C 231 (2003) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (2001) Air-Entraining Admixtures for 
Concrete

ASTM C 295 (2003) Petrographic Examination of 
Aggregates for Concrete

ASTM C 309 (2003) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM C 31 (2003a) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 33 (2003) Concrete Aggregates

ASTM C 39 (1993a) Compressive Strength of 
Cylindrical Concrete Specimens

ASTM C 42 (2003) Obtaining and Testing Drilled Cores 
and Sawed Beams of Concrete

ASTM C 494 (1999ae1) Chemical Admixtures for Concrete

ASTM C 59 (2000; Rev A) Blended Hydraulic Cements

ASTM C 618 (2003) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Concrete

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems 
for Concrete

ASTM C 920 (2002) Elastomeric Joint Sealants

ASTM C 94 (2003a) Ready-Mixed Concrete

ASTM C 989 (1999) Ground Granulated Blast-Furnace 
Slag for Use in Concrete and Mortars

ASTM D 4397 (2002) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications
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ASTM E 1155/E 1155M (1996) Determining Floor Flatness and 
Levelness Using the F-Number System

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 572 (1974) Specifications for 
Polyvinylchloride Waterstops

U.S. DEPARTMENT OF COMMERCE (DOC)

PS1 (1995) Construction and Industrial Plywood 
(APA V995)

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS UU-B-790 (Rev A) Building Paper, Vegetable Fiber:
(Kraft, Waterproofed, Water Repellent and 
Fire Resistant)

1.2   DEFINITIONS

a.  "Cementitious material" as used herein shall include all portland 
cement, pozzolan, fly ash, ground iron blast-furnace slag.

b.  "Exposed to public view" means situated so that it can be seen 
from eye level from a public location after completion of the 
building.  A public location is accessible to persons not 
responsible for operation or maintenance of the building.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Formwork

Reinforcing steel; G

  Reproductions of contract drawings are unacceptable.

SD-03 Product Data

Materials for curing concrete

Joint sealants

Joint filler

Vapor barrier

SD-04 Samples

Slab finish sample
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SD-05 Design Data

Concrete mix design; G

  Thirty days minimum prior to concrete placement, submit a mix 
design for each strength and type of concrete.  Submit a complete 
list of materials including type; brand; source and amount of 
cement, fly ash, ground slag, and admixtures; and applicable 
reference specifications.  Provide mix proportion data using at 
least three different water-cement ratios for each type of 
mixture, which will produce a range of strength encompassing those 
required for each class and type of concrete required.  If source 
material changes, resubmit mix proportion data using revised 
source material.  No material shall be provided unless proven by 
trial mix studies to meet the requirements of this specification, 
unless otherwise approved in writing by the Contracting Officer.
The submittal shall clearly indicate where each mix design will be 
used when more than one mix design is submitted.  Submit 
additional data regarding concrete aggregates if the source of 
aggregate changes.  In addition, copies of the fly ash, and 
pozzolan test results shall be submitted.  The approval of fly 
ash, and pozzolan test results shall have been within 6 months of 
submittal date.  Obtain acknowledgement of receipt prior to 
concrete placement.

Calculations

SD-06 Test Reports

Concrete mix design; G

Fly ash

Pozzolan

Ground iron blast-furnace slag

Aggregates

Tolerance report

Compressive strength tests

SD-07 Certificates

Curing concrete elements

Pumping concrete

Silica fume manufacturer's representative

Finishing plan

Form removal schedule

Biodegradable Form Release Agent

VOC Content for form release agents and curing compounds
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Material Safety Data Sheets

1.4   MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified 
herein.  Consider the advisory or recommended provisions to be mandatory, 
as though the word "shall" had been substituted for the words "should" or 
"could" or "may," wherever they appear.  Interpret reference to the 
"Building Official," the "Structural Engineer," and the 
"Architect/Engineer" to mean the Contracting Officer.

1.5   DELIVERY, STORAGE, AND HANDLING

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded 
items, and chamfer strips are in place and ready for concrete placement. 
ACI 301 for job site storage of materials.  Protect materials from 
contaminants such as grease, oil, and dirt.  Ensure materials can be 
accurately identified after bundles are broken and tags removed.

1.5.1   Reinforcement

Store reinforcement of different sizes and shapes in separate piles or 
racks raised above the ground to avoid excessive rusting.  Protect from 
contaminants such as grease, oil, and dirt.  Ensure bar sizes can be 
accurately identified after bundles are broken and tags removed.

1.6   Quality Assurance

1.6.1   Design Data

1.6.1.1   Formwork Calculations

ACI 347R.  Include design calculations indicating arrangement of forms, 
sizes and grades of supports (lumber), panels, and related components.
Furnish drawings and calculations of shoring and reshoring methods proposed 
for floor and roof slabs, spandrel beams, and other horizontal concrete 
members.

1.6.2   Drawings

1.6.2.1   Formwork

Drawings showing details of formwork including; joints, supports, studding 
and shoring, and sequence of form and shoring removal.  Reproductions of 
contract drawings are unacceptable.

1.6.2.2   Reinforcing Steel

ACI SP-66.  Indicate bending diagrams, assembly diagrams, splicing and laps 
of bars, shapes, dimensions, and details of bar reinforcing, accessories, 
and concrete cover.  Do not scale dimensions from structural drawings to 
determine lengths of reinforcing bars.

1.6.3   Control Submittals

1.6.3.1   Curing Concrete Elements

Submit proposed materials and methods for curing concrete elements.
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1.6.3.2   Pumping Concrete

Submit proposed materials and methods for pumping concrete.  Submittal 
shall include mix designs, pumping equipment including type of pump and 
size and material for pipe, and maximum length and height concrete will be 
pumped.

1.6.3.3   Silica Fume Manufacturer's Representative

Provide statement that the manufacturer's representative will be present at 
mix plant to ensure proper mix, including high range water reducer, and 
batching methods during the first 3 days of concrete mix preparation and 
placement.  After which the manufacturer's representative shall designate a 
representative at the concrete producer's plant to ensure the concrete mix 
procedures meet the silica fume manufacturer's recommendations.

1.6.3.4   Finishing Plan

The contractor shall submit proposed material and procedures to be used in 
obtaining the finish for the floors.  Include qualification of person to be 
used for obtaining floor tolerance measurement, description measuring 
equipment to be used, and sketch showing lines and locations the measuring 
equipment will follow.

1.6.3.5   Form Removal Schedule

Submit schedule for form removal indicating element and minimum length of 
time for form removal.

1.6.3.6   VOC Content for form release agents and curing compounds

Submit certification for the form release agent and curing compounds that 
indicate the VOC content of each product.

1.6.3.7   Material Safety Data Sheets

Submit Material Safety Data Sheets (MSDS) for all materials that are 
regulated for hazardous health effects.  Prominently post the MSDS at the 
construction site.

1.6.4   Test Reports

1.6.4.1   Concrete Mix Design

Submit copies of laboratory test reports showing that the mix has been 
successfully tested to produce concrete with the properties specified and 
that mix will be suitable for the job conditions.  The laboratory test 
reports shall include mill test and all other test for cement, aggregates, 
and admixtures.  Provide maximum nominal aggregate size, gradation 
analysis, percentage retained and passing sieve, and a graph of percentage 
retained verses sieve size.  Test reports shall be submitted along with the 
concrete mix design.  Obtain approval before concrete placement.

1.6.4.2   Fly Ash and Pozzolan

Submit test results in accordance with ASTM C 618 for fly ash and pozzolan. 
 Submit test results performed within 6 months of submittal date.

1.6.4.3   Ground Iron Blast-Furnace Slag
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Submit test results in accordance with ASTM C 989 for ground iron 
blast-furnace slag.  Submit test results performed within 6 months of 
submittal date.

1.6.4.4   Aggregates

ASTM C 227 for potential alkali-silica reactions, ASTM C 295 for 
petrographic analysis.

1.6.5   Field Samples

1.6.5.1   Slab Finish Sample

Install minimum of 10 foot by 10 foot slab. Finish as required by 
specification.

PART 2   PRODUCTS

2.1   MATERIALS FOR FORMS

Provide wood, plywood, or steel.  Use plywood or steel forms where a smooth 
form finish is required.  Lumber shall be square edged or tongue-and-groove 
boards, free of raised grain, knotholes, or other surface defects.
Plywood:  PS1, B-B concrete form panels or better or AHA A135.4, hardboard 
for smooth form lining.  Steel form surfaces shall not contain 
irregularities, dents, or sags.

2.2   FORM TIES AND ACCESSORIES

The use of wire alone is prohibited.  Form ties and accessories shall not 
reduce the effective cover of the reinforcement.

2.2.1   Polyvinylchloride Waterstops

COE CRD-C 572.

2.2.2   Dovetail Anchor Slot

Preformed metal slot approximately 1 by 1 inch of not less than 22 gage 
galvanized steel cast in concrete.  Coordinate actual size and throat 
opening with dovetail anchors and provide with removable filler material.

2.3   CONCRETE

2.3.1   Contractor's Option for Material Only

At the option of the Contractor, those applicable material sections of  DOT 
RBS for Class A strength concrete shall govern in lieu of this 
specification for concrete.  Do not change the selected option during the 
course of the work.

2.3.2   Contractor-Furnished Mix Design

ACI 211.1, ACI 301, and ACI 318M and ACI 211.2 except as otherwise 
specified.  The compressive strength (f'c) of the concrete for each portion 
of the structure(s) shall be as indicated and as specified below.
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                 f'c         ASTM C 33               Maximum
                 (Min. 28-   Maximum       Range     Water-
                 Day Comp.   Nominal       of        Cement        Air
                 Strength)  Aggregate      Slump     Ratio        Entr.

  Location    (psi)      (Size No.)     (inches)  (by weight)  (percent)

  All areas       3,000        57            6         0.5          6

Maximum slump shown above may be increased 1 inch for methods of 
consolidation other than vibration.  Slump may be increased to 8 inches 
when superplasticizers are used.  Provide air entrainment using 
air-entraining admixture.  Air entrainment shall be within plus or minus 
1.5 percent of the value specified. The water soluble chloride ion 
concentrations in hardened concrete at ages from 28 to 42 days shall not 
exceed as specified.

Note (a): Entrapped air shall be 3% or less.

2.3.2.1   Mix Proportions for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing 
requirements for various classes and types of concrete specified shall be 
the responsibility of the Contractor.  Mixture proportions shall be based 
on compressive strength as determined by test specimens fabricated in 
accordance with ASTM C 192/C 192M and tested in accordance with ASTM C 39.
Samples of all materials used in mixture proportioning studies shall be 
representative of those proposed for use in the project and shall be 
accompanied by the manufacturer's or producer's test report indicating 
compliance with these specifications.  Trial mixtures having proportions, 
consistencies, and suitable for the work shall be made based on methodology 
described in ACI 211.1.  The trial mixture shall use at least three 
different water-cement ratios for each type of mixture, which will produce 
a range of strength encompassing those required for each class and type of 
concrete required on the project.  The maximum water-cement ratio required 
will be based on equivalent water-cement ratio calculations as determined 
by the conversion from the weight ratio of water to cement plus pozzolan, 
and ground granulated blast-furnace slag by weight equivalency method.
Laboratory trial mixture shall be designed for maximum permitted slump and 
air content.  Each combination of material proposed for use shall have 
separate trial mixture, except for accelerator or retarder use can be 
provided without separate trial mixture.  The temperature of concrete in 
each trial batch shall be reported.  For each water-cement ratio, at least 
three test cylinders for each test age shall be made and cured in 
accordance with ASTM C 192/C 192M and tested in accordance with ASTM C 39 
for 7 and 28 days.  From these results, a curve shall be plotted showing 
the relationship between water-cement ratio and strength for each set of 
trial mix studies.  In addition a curve shall be plotted showing the 
relationship between 7 and 28 day strengths.

2.3.2.2   Required Average Strength of Mix Design

The selected mixture shall produce an average compressive strength 
exceeding the specified strength by the amount indicated in ACI 301.  When 
a concrete production facility has a record of at least 15 consecutive 
tests, the standard deviation shall be calculated and the required average 
compressive strength shall be determined in accordance with ACI 301.  When 
a concrete production facility does not have a suitable record of tests to 
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establish a standard deviation, the required average strength shall be as 
follows:

a.  For f'c less than 3000 psi, 1000 psi plus f'c.

b.  For f'c between 3000 and 5000 psi, 1200 psi plus f'c.

2.4   MATERIALS

2.4.1   Cement

ASTM C 150, or ASTM C 59, blended cement except as modified herein.  The 
blended cement shall consist of a mixture of ASTM C 150, Type II, cement 
and one of the following materials:  ASTM C 618 pozzolan or fly ash, ASTM C 
989 ground iron blast-furnace slag.  The pozzolan or fly ash content shall 
not exceed 25 percent by weight of the total cementitious material.  The 
ground iron blast-furnace slag shall not exceed 50 percent by weight of 
total cementitious material.  For exposed concrete, use one manufacturer 
for each type of cement, ground slag, fly ash, and pozzolan.

2.4.1.1   Fly Ash and Pozzolan

ASTM C 618, Type N, F, or C, except that the maximum allowable loss on 
ignition shall be 6 percent for Types N and F.  Add with cement.

2.4.1.2   Ground Iron Blast-Furnace Slag

ASTM C 989, Grade 120.

2.4.1.3   Silica Fume
ASTM C 1240, provide silica fume that is a by-product of silicon or 
ferrosilicon production.  Provide 5 percent by weight of the total 
cementitious material.

2.4.2   Water

Water shall be fresh, clean, and potable; free from injurious amounts of 
oils, acids, alkalis, salts, organic materials, or other substances 
deleterious to concrete.

2.4.3   Aggregates

ASTM C 33, except as modified herein.  Furnish aggregates for exposed 
concrete surfaces from one source.  Aggregates shall not contain any 
substance which may be deleteriously reactive with the alkalies in the 
cement. Aggregates shall show expansions less than 0.10 percent at 6 months 
when tested in accordance with ASTM C 227 using a cement with an alkali 
content above 0.8 percent (expressed as sodium oxide), and shall not 
possess properties or constituents that are known to have specific 
unfavorable effects in concrete when tested in accordance with ASTM C 295.

2.4.3.1   Aggregrates/Combined Aggregrate Gradation (Floor Slabs Only)

ASTM C 33, uniformly graded and as follows:  Nominal maximum aggregrate 
size of  1 inch.  A combined sieve analysis shall indicate a well graded 
aggregrate 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 (0.3mm) sieve, 
and less than 8 percent may be retained on sieves finer than No. 50 
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(0.3mm).  Sand shall be at least 50 percent natural sand.

2.4.4   Admixtures

ASTM C 494: Type A, water reducing; Type B, retarding; Type C, 
accelerating; Type D, water-reducing and retarding; and Type E, 
water-reducing and accelerating admixture.  Do not use calcium chloride 
admixtures.

2.4.4.1   Air-Entraining

ASTM C 260.

2.4.4.2   High Range Water Reducer (HRWR) (Superplasticizers)

ASTM C 494, Type F and Type G (HRWR retarding admixture) and ASTM C 1017

2.4.5   Vapor Barrier

ASTM D 4397 polyethylene sheeting, minimum 6 mil thickness.

Waterproof Paper.  Kraft paper, glass reinforcing fibers and layers of 
polyethylene laminated under heat and pressure to form a single layer 
meeting the requirements of FS UU-B-790, Type I, Grade A, Style 4; or 
waterproof paper, regular, conforming to ASTM C 171, consisting of two 
sheets of kraft paper cemented together with bituminous material in which 
are embedded cords or strands of fiber running in both directions not more 
than 1 1/4 inch apart.

2.4.6   Materials for Curing Concrete

2.4.6.1   Impervious Sheeting

ASTM C 171; waterproof paper, clear or white polyethylene sheeting, or 
polyethylene-coated burlap.

2.4.6.2   Pervious Sheeting

AASHTO M 182.

2.4.6.3   Liquid Membrane-Forming Compound

ASTM C 309, white-pigmented, Type 2, Class B.

2.4.7   Liquid Chemical Sealer-Hardener Compound

Compound shall be magnesium fluosilicate which when mixed with water seals 
and hardens the surface of the concrete.  Do not use on exterior slabs 
exposed to freezing conditions.  Compound shall not reduce the adhesion of 
resilient flooring, tile, paint, roofing, waterproofing, or other material 
applied to concrete.

2.4.8   Expansion/Contraction Joint Filler

ASTM D 1751, ASTM D 1752, or 100% recycled material meeting ASTM D 1752 
(subparagraphs 5.1 to 5.4).  Material shall be  1/2 inch thick, unless 
otherwise indicated.

2.4.9   Joint Sealants
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2.4.9.1   Horizontal Surfaces, 3 Percent Slope, Maximum

ASTM D 1190 or ASTM C 920, Type M, Class 25, Use T.  ASTM D 1854 for 
surfaces subjected to jet fuel.

2.4.9.2   Vertical Surfaces Greater Than 3 Percent Slope

ASTM C 920, Type M, Grade NS, Class 25, Use T. 

2.4.10   Epoxy Bonding Compound

ASTM C 881.  Provide Type I for bonding hardened concrete to hardened 
concrete; Type II for bonding freshly mixed concrete to hardened concrete; 
and Type III as a binder in epoxy mortar or concrete, or for use in bonding 
skid-resistant materials to hardened concrete.  Provide Grade 1 or 2 for 
horizontal surfaces and Grade 3 for vertical surfaces.  Provide Class A if 
placement temperature is below 40 degrees F; Class B if placement 
temperature is between 40 and 60 degrees F; or Class C if placement 
temperature is above 60 degrees F.

2.4.11   Biodegradable Form Release Agent

Form release agent shall be biodegradable with a maximum of 350 grams/liter 
(g/l) volatile organic compounds (VOCs).  Product shall not bond with, 
stain, or adversely affect concrete surfaces and shall not impair 
subsequent treatments of concrete surfaces.  The form release agent shall 
not contain diesel fuel, petroleum-based lubricating oils, waxes, or 
kerosene.

2.5   REINFORCEMENT

Fabrics shall be galvanized.

2.5.1   Welded Wire Fabric

ASTM A 185 or ASTM A 497.  Provide flat sheets of welded wire fabric for 
slabs and toppings.

2.5.2   Wire

ASTM A 82 or ASTM A 496.

2.5.3   Reinforcing Bar Supports

Provide bar ties and supports of coated or non corrodible material.

2.5.4   Fiber-Reinforced Concrete

In addition to the requirements specified above, fiber reinforced concrete 
shall be provided in accordance with ASTM C 1116 Type III, synthetic fiber 
reinforced concrete, and as follows.  Synthetic reinforcing fibers shall be 
100 percent virgin polypropylene fibrillated fibers containing no 
reprocessed olefin materials.  Fibers shall have a specific gravity of 0.9, 
a minimum tensile strength of 70 ksi, graded per manufacturer, and 
specifically manufactured to an optimum gradation for use as concrete 
secondary reinforcement.  A minimum of1.5 pounds of fibers per cubic yard 
of concrete shall be used.  Fibers shall be added at the batch plant.
Toughness indices shall meet requirements for performance level I. Provide 
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the services of a qualified technical representative to instruct the 
concrete supplier in proper batching and mixing of materials to be provided.

PART 3   EXECUTION

3.1   FORMS

ACI 301.  Provide forms, shoring, and scaffolding for concrete placement.
Set forms mortar-tight and true to line and grade.  Chamfer above grade 
exposed joints, edges, and external corners of concrete 0.75 inch unless 
otherwise indicated. Provide formwork with clean-out openings to permit 
inspection and removal of debris.  Forms submerged in water shall be 
watertight.

3.1.1   Coating

Before concrete placement, coat the contact surfaces of forms with a 
nonstaining mineral oil, nonstaining form coating compound, or two coats of 
nitrocellulose lacquer.  Do not use mineral oil on forms for surfaces to 
which adhesive, paint, or other finish material is to be applied.

3.1.2   Removal of Forms and Supports

After placing concrete, forms shall remain in place for the time periods 
specified in ACI 347R.  Prevent concrete damage during form removal.

3.1.2.1   Special Requirements for Reduced Time Period

Forms may be removed earlier than specified if ASTM C 39 test results of 
field-cured samples from a representative portion of the structure indicate 
that the concrete has reached a minimum of 85 percent of the design 
strength.

3.1.3   Reshoring

Reshore concrete elements where forms are removed prior to the specified 
time period.  Do not permit elements to deflect or accept loads during form 
stripping or reshoring.  Forms on columns, walls, or other load-bearing 
members may be stripped after 2 days if loads are not applied to the 
members.  After forms are removed, slabs and beams over 10 feet in span and 
cantilevers over 4 feet shall be reshored for the remainder of the 
specified time period in accordance with paragraph entitled "Removal of 
Forms."  Perform reshoring operations to prevent subjecting concrete 
members to overloads, eccentric loading, or reverse bending.  Reshoring 
elements shall have the same load-carrying capabilities as original shoring 
and shall be spaced similar to original shoring.  Firmly secure and brace 
reshoring elements to provide solid bearing and support.

3.2   Waterstop Splices

Fusion weld in the field.

3.3   Formed Surfaces

3.3.1   Tolerances

ACI 347R and as indicated.

3.3.2   As-Cast Form
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Provide form facing material producing a smooth, hard, uniform texture on 
the concrete.  Arrange facing material in an orderly and symmetrical manner 
and keep seams to a practical minimum.  Support forms as necessary to meet 
required tolerances.  Material with raised grain, torn surfaces, worn 
edges, patches, dents, or other defects which will impair the texture of 
the concrete surface shall not be used.

3.4   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI 301.  Provide bars, wire fabric, wire ties, supports, and other devices 
necessary to install and secure reinforcement.  Reinforcement shall not 
have rust, scale, oil, grease, clay, or foreign substances that would 
reduce the bond.  Rusting of reinforcement is a basis of rejection if the 
effective cross-sectional area or the nominal weight per unit length has 
been reduced.  Remove loose rust prior to placing steel.  Tack welding is 
prohibited.

3.4.1   Vapor Barrier

Provide beneath the on-grade concrete floor slab.  Use the greatest widths 
and lengths practicable to eliminate joints wherever possible.  Lap joints 
a minimum of 12 inches.  Remove torn, punctured, or damaged vapor barrier 
material and provide with new vapor barrier prior to placing concrete.
Concrete placement shall not damage vapor barrier material. 

3.4.2   Reinforcement Supports

Place reinforcement and secure with galvanized or non corrodible chairs, 
spacers, or metal hangers.  For supporting reinforcement on the ground, use 
concrete or other non corrodible material, having a compressive strength 
equal to or greater than the concrete being placed.

3.4.3   Cover

ACI 301 for minimum coverage, unless otherwise indicated.

3.4.4   Setting Miscellaneous Material

Place and secure anchors and bolts, pipe sleeves, conduits, and other such 
items in position before concrete placement.  Plumb anchor bolts and check 
location and elevation.  Temporarily fill voids in sleeves with readily 
removable material to prevent the entry of concrete.

3.5   BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C 94, ACI 301, except as modified herein.  Batching equipment shall be 
such that the concrete ingredients are consistently measured within the 
following tolerances: 1 percent for cement and water, 2 percent for 
aggregate, and 3 percent for admixtures.  Furnish mandatory batch ticket 
information for each load of ready mix concrete.

3.5.1   Measuring

Make measurements at intervals as specified in paragraphs entitled 
"Sampling" and "Testing."

3.5.2   Mixing
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ASTM C 94 and ACI 301.  Machine mix concrete.  Begin mixing within 30 
minutes after the cement has been added to the aggregates.  Place concrete 
within 90 minutes of either addition of mixing water to cement and 
aggregates or addition of cement to aggregates if the air temperature is 
less than 85 degrees F.  Reduce mixing time and place concrete within 60 
minutes if the air temperature is greater than 85 degrees F except as 
follows:  if set retarding admixture is used and slump requirements can be 
met, limit for placing concrete may remain at 90 minutes.  Additional water 
may be added, provided that both the specified maximum slump and 
water-cement ratio are not exceeded.  When additional water is added, an 
additional 30 revolutions of the mixer at mixing speed is required.  If the 
entrained air content falls below the specified limit, add a sufficient 
quantity of admixture to bring the entrained air content within the 
specified limits. Dissolve admixtures in the mixing water and mix in the 
drum to uniformly distribute the admixture throughout the batch.

3.5.3   Transporting

Transport concrete from the mixer to the forms as rapidly as practicable. 
Prevent segregation or loss of ingredients.  Clean transporting equipment 
thoroughly before each batch.  Do not use aluminum pipe or chutes.  Remove 
concrete which has segregated in transporting and dispose of as directed.

3.6   PLACING CONCRETE

Place concrete as soon as practicable after the forms and the reinforcement 
have been inspected and approved.  Do not place concrete when weather 
conditions prevent proper placement and consolidation; in uncovered areas 
during periods of precipitation; or in standing water.  Prior to placing 
concrete, remove dirt, construction debris, water, snow, and ice from 
within the forms.  Deposit concrete as close as practicable to the final 
position in the forms.  Do not exceed a free vertical drop of 3 feet from 
the point of discharge.  Place concrete in one continuous operation from 
one end of the structure towards the other.  Position grade stakes on 10 
foot centers maximum in each direction when pouring interior slabs and on 
20 foot centers maximum for exterior slabs.

3.6.1   Vibration

ACI 301 and ASTM A 934.  Furnish a spare, working, vibrator on the job site 
whenever concrete is placed.  Consolidate concrete slabs greater than 4 
inches in depth with high frequency mechanical vibrating equipment 
supplemented by hand spading and tamping.  Consolidate concrete slabs 4 
inches or less in depth by wood tampers, spading, and settling with a heavy 
leveling straightedge.  Operate internal vibrators with vibratory element 
submerged in the concrete, with a minimum frequency of not less than 6000 
impulses per minute when submerged.  Do not use vibrators to transport the 
concrete in the forms.  Insert and withdraw vibrators approximately 18 
inches apart.  Penetrate the previously placed lift with the vibrator when 
more than one lift is required.  Place concrete in 18 inch maximum vertical 
lifts.  External vibrators shall be used on the exterior surface of the 
forms when internal vibrators do not provide adequate consolidation of the 
concrete.

3.6.2   Pumping

ACI 304R and ACI 304.2R.  Pumping shall not result in separation or loss of 
materials nor cause interruptions sufficient to permit loss of plasticity 
between successive increments.  Loss of slump in pumping equipment shall 
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not exceed 2 inches.  Concrete shall not be conveyed through pipe made of 
aluminum or aluminum alloy.  Rapid changes in pipe sizes shall be avoided.
Maximum size of course aggregate shall be limited to 33 percent of the 
diameter of the pipe.  Maximum size of well rounded aggregate shall be 
limited to 40 percent of the pipe diameter.  Samples for testing shall be 
taken at both the point of delivery to the pump and at the discharge end.

3.6.3   Cold Weather

ACI 306.1.  Do not allow concrete temperature to decrease below 50 degrees F
Obtain approval prior to placing concrete when the ambient temperature is 
below 40 degrees F or when concrete is likely to be subjected to freezing 
temperatures within 24 hours.  Cover concrete and provide sufficient heat 
to maintain 50 degrees F minimum adjacent to both the formwork and the 
structure while curing.  Limit the rate of cooling to 5 degrees F in any 1 
hour and 50 degrees F per 24 hours after heat application.

3.6.4   Hot Weather

ACI 305R.  Maintain required concrete temperature using Figure 2.1.5 in ACI 
305R to prevent the evaporation rate from exceeding 0.2 pound of water per 
square foot of exposed concrete per hour.  Cool ingredients before mixing 
or use other suitable means to control concrete temperature and prevent 
rapid drying of newly placed concrete.  Shade the fresh concrete as soon as 
possible after placing.  Start curing when the surface of the fresh 
concrete is sufficiently hard to permit curing without damage.  Provide 
water hoses, pipes, spraying equipment, and water hauling equipment, where 
job site is remote to water source, to maintain a moist concrete surface 
throughout the curing period.  Provide burlap cover or other suitable, 
permeable material with fog spray or continuous wetting of the concrete 
when weather conditions prevent the use of either liquid membrane curing 
compound or impervious sheets.  For vertical surfaces, protect forms from 
direct sunlight and add water to top of structure once concrete is set.

3.7   SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT FINISHES

3.7.1   Defects

Repair formed surfaces by removing minor honeycombs, pits greater than 1 
square inch surface area or 0.25 inchmaximum depth, or otherwise defective 
areas.  Provide edges perpendicular to the surface and patch with nonshrink 
grout.  Patch tie holes and defects when the forms are removed.  Concrete 
with extensive honeycomb including exposed steel reinforcement, cold 
joints, entrapped debris, separated aggregate, or other defects which 
affect the serviceability or structural strength will be rejected, unless 
correction of defects is approved.  Obtain approval of corrective action 
prior to repair.  The surface of the concrete shall not vary more than the 
allowable tolerances of ACI 347R.  Exposed surfaces shall be uniform in 
appearance and finished to a smooth form finish unless otherwise specified.

3.7.2   Not Against Forms (Top of Walls)

Surfaces not otherwise specified shall be finished with wood floats to even 
surfaces.  Finish shall match adjacent finishes.

3.7.3   Formed Surfaces

3.7.3.1   Tolerances
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ACI 117 and as indicated.

3.7.3.2   As-Cast Rough Form

Provide for surfaces not exposed to public view.  Patch this holes and 
defects and level abrupt irregularities.  Remove or rub off fins and other 
projections exceeding 0.25 inch in height.

3.7.4   Finish

Provide concrete indicated with a  finish as follows: 

3.7.5   Surface Finish Samples

Provide a minimum of three sample concrete panels for each finish for each 
mix design, 3 by 3 feet, 3 inches thick. Use the approved concrete mix 
design(s).  Provide sample panels on-site at locations directed.  Once 
approved, each set of panels shall be representative of each of the 
finishes specified and shall be representative of the workmanship and 
finish(es) required.  Do not remove or destroy samples until directed by 
the Contracting Officer.

3.8   FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION

ACI 302.1R, unless otherwise specified.  Slope floors uniformly to drains 
where drains are provided.  Steel trowel and fine-broom finish concrete 
slabs.  Where straightedge measurements are specified, Contractor shall 
provide straightedge.

3.8.1   Finish

Place, consolidate, and immediately strike off concrete to obtain proper 
contour, grade, and elevation before bleedwater appears.  Permit concrete 
to attain a set sufficient for floating and supporting the weight of the 
finisher and equipment.  If bleedwater is present prior to floating the 
surface, drag the excess water off or remove by absorption with porous 
materials.  Do not use dry cement to absorb bleedwater.

3.8.1.1   Scratched

Use for surfaces intended to receive bonded applied cementitious 
applications.  After the concrete has been placed, consolidated, struck 
off, and leveled to a Class C tolerance as defined below, the surface shall 
be roughened with stiff brushes of rakes before final set.

3.8.1.2   Floated

After the concrete has been placed, consolidated, struck off, and leveled, 
do not work the concrete further, until ready for floating.  Whether 
floating with a wood, magnesium, or composite hand float, with a bladed 
power trowel equipped with float shoes, or with a powered disc, float shall 
begin when the surface has stiffened sufficiently to permit the operation.
During or after the first floating, surface shall be checked with a 10 foot 
straightedge applied at no less than two different angles, one of which is 
perpendicular to the direction of strike off.  High spots shall be cut down 
and low spots filled during this procedure to produce a surface level within
1/4 inch in 10 feet.

3.8.1.3   Steel Troweled
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Use for floors intended as walking surfaces and for reception of floor 
coverings.  First, provide a floated finish.  The finish shall next be 
power troweled two times, and finally hand troweled.  The first troweling 
after floating shall produce a smooth surface which is relatively free of 
defects but which may still show some trowel marks.  Additional trowelings 
shall be done by hand after the surface has hardened sufficiently.  The 
final troweling shall be done when a ringing sound is produced as the 
trowel is moved over the surface.  The surface shall be thoroughly 
consolidated by the hand troweling operations.  The finished surface shall 
be essentially free of trowel marks and uniform in texture and appearance.
The finished surface shall produce a surface level to within 1/4 inch in 10 
feet.  On surfaces intended to support floor coverings, any defects of 
sufficient magnitude to show through the floor covering shall be removed by 
grinding.

3.8.1.4   Nonslip Finish

Use on surfaces of exterior platforms, steps, and landings; and on exterior 
and interior pedestrian ramps.  Apply dry shake aggregate of ceramically 
bonded aluminum oxide to the surface at a minimum rate of 25 pounds per 100 
square feet.  Blend approximately two-thirds of the aggregate with portland 
cement as recommended by the manufacturer and apply to the surface evenly 
and without segregation.  After blended material has been embedded by 
floating, apply the remainder of the blended material to the surface at 
right angles to the previous application.  Apply blended material heavier 
in any areas not sufficiently covered by the first application.  Perform a 
second floating immediately following the first.  After the selected 
material has been embedded by the two floatings, complete the operation 
with a broomed finish.

3.8.1.5   Broomed

Use on surfaces of exterior walks, platforms, patios, and ramps, unless 
otherwise indicated.  Perform a floated finish, then draw a broom or burlap 
belt across the surface to produce a coarse scored texture.  Permit surface 
to harden sufficiently to retain the scoring or ridges.  Broom transverse 
to traffic or at right angles to the slope of the slab.

3.8.1.6   Pavement

Screed the concrete with a template advanced with a combined longitudinal 
and crosswise motion.  Maintain a slight surplus of concrete ahead of the 
template.  After screeding, float the concrete longitudinally.  Use a 
straightedge to check slope and flatness; correct and refloat as necessary. 
 Obtain final finish by belting.  Lay belt flat on the concrete surface and 
advance with a sawing motion; continue until a uniform but gritty nonslip 
surface is obtained. A burlap drag.  Drag a strip of clean, wet burlap from 
3 to 10 feet wide and 2 feet longer than the pavement width across the 
slab.  Produce a fine, granular, sandy textured surface without disfiguring 
marks.  Round edges and joints with an edger having a radius of 1/8 inch.

3.8.1.7   Concrete Toppings Placement

The following requirements apply to the placement of toppings of concrete 
on base slabs that are either freshly placed and still plastic, or on 
hardened base slabs.

a.  Placing on a Fresh Base:  Screed and bull float the base slab.  As 

SECTION 03300N  Page 17



PROVIDE EMERGENCY GENERATOR, BUILDING A-59 PW3318

soon as the water sheen has disappeared, lightly rake the surface 
of the base slab with a stiff bristle broom to produce a bonding 
surface for the topping.  Immediately spread the topping mixture 
evenly over the roughened base before final set takes place.  Give 
the topping the finish specified herein.

b.  Bonding to a Hardened Base:  When the topping is to be bonded to a 
floated or troweled hardened base, roughen the base by scarifying, 
grit-blasting, scabbling, planing, flame cleaning, or acid-etching 
to lightly expose aggregate and provide a bonding surface.  Remove 
dirt, laitance, and loose aggregate by means of a stiff wire 
broom.  Keep the clean base wet for a period of 12 hours preceding 
the application of the topping.  Remove excess water and apply a 
1:1:1/2 cement-sand-water grout, and brush into the surface of the 
base slab.  Do not allow the cement grout to dry, and spread it 
only short distances ahead of the topping placement.  Do not allow 
the temperature differential between the completed base and the 
topping mixture to exceed 10 degrees F at the time of placing.
Place the topping and finish as specified herein.

3.8.2   Flat Floor Finishes

ACI 302.1R.  Construct in accordance with one of the methods recommended in 
Table 7.15.3, "Typical Composite Ff/FL Values for Various Construction 
Methods."  ACI 117 for tolerance tested by ASTM E 1155/E 1155M.

a.  Specified Conventional Value:

Floor Flatness (Ff)  20  13 minimum
Floor Levelness (FL) 15  10 minimum

3.8.2.1   Measurement of Floor Tolerances

Test slab within 24 hours of the final troweling.  Provide tests to 
Contracting Officer within 12 hours after collecting the data.  Floor 
flatness inspector shall provide a tolerance report which shall include:

a.  Key plan showing location of data collected.

b.  Results required by ASTM E 1155/E 1155M.

3.8.2.2   Remedies for Out of Tolerance Work

Contractor shall repair and retest any floors not meeting specified 
tolerances.  Prior to repair, Contractor shall submit and receive approval 
for the proposed repair, including product data from any materials 
proposed.  Repairs shall not result in damage to structural integrity of 
the floor.  For floors exposed to public view, repairs shall not result in 
any uneven or unusual coloring of the surface.

3.9   CURING AND PROTECTION

ACI 301 unless otherwise specified.  Begin curing immediately following 
form removal.  Avoid damage to concrete from vibration created by blasting, 
pile driving, movement of equipment in the vicinity, disturbance of 
formwork or protruding reinforcement, and any other activity resulting in 
ground vibrations.  Protect concrete from injurious action by sun, rain, 
flowing water, frost, mechanical injury, tire marks, and oil stains.  Do 
not allow concrete to dry out from time of placement until the expiration 
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of the specified curing period.  Do not use membrane-forming compound on 
surfaces where appearance would be objectionable, on any surface to be 
painted, where coverings are to be bonded to the concrete, or on concrete 
to which other concrete is to be bonded.  If forms are removed prior to the 
expiration of the curing period, provide another curing procedure specified 
herein for the remaining portion of the curing period.  Provide moist 
curing for those areas receiving liquid chemical sealer-hardener or epoxy 
coating.

3.9.1   Moist Curing

Remove water without erosion or damage to the structure.

3.9.1.1   Ponding or Immersion

Continually immerse the concrete throughout the curing period.  Water shall 
not be more than 20 degrees F less than the temperature of the concrete. 
For temperatures between 40 and 50 degrees F, increase the curing period by 
50 percent.

3.9.1.2   Fog Spraying or Sprinkling

Apply water uniformly and continuously throughout the curing period.  For 
temperatures between 40 and 50 degrees F, increase the curing period by 50 
percent.

3.9.1.3   Pervious Sheeting

Completely cover surface and edges of the concrete with two thicknesses of 
wet sheeting.  Overlap sheeting 6 inches over adjacent sheeting.  Sheeting 
shall be at least as long as the width of the surface to be cured.  During 
application, do not drag the sheeting over the finished concrete nor over 
sheeting already placed.  Wet sheeting thoroughly and keep continuously wet 
throughout the curing period.

3.9.1.4   Impervious Sheeting

Wet the entire exposed surface of the concrete thoroughly with a fine spray 
of water and cover with impervious sheeting throughout the curing period. 
Lay sheeting directly on the concrete surface and overlap edges 12 inches 
minimum.  Provide sheeting not less than 18 inches wider than the concrete 
surface to be cured.  Secure edges and transverse laps to form closed 
joints.  Repair torn or damaged sheeting or provide new sheeting.  Cover or 
wrap columns, walls, and other vertical structural elements from the top 
down with impervious sheeting; overlap and continuously tape sheeting 
joints; and introduce sufficient water to soak the entire surface prior to 
completely enclosing.

3.9.2   Liquid Membrane-Forming Curing Compound

Seal or cover joint openings prior to application of curing compound.
Prevent curing compound from entering the joint.  Apply in accordance with 
the recommendations of the manufacturer immediately after any water sheen 
which may develop after finishing has disappeared from the concrete 
surface.  Provide and maintain compound on the concrete surface throughout 
the curing period.  Do not use this method of curing where the use of 
Figure 2.1.5 in ACI 305R indicates that hot weather conditions will cause 
an evaporation rate exceeding 0.2 pound of water per square foot per hour.
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3.9.2.1   Application

Unless the manufacturer recommends otherwise, apply compound immediately 
after the surface loses its water sheen and has a dull appearance, and 
before joints are sawed.  Mechanically agitate curing compound thoroughly 
during use.  Use approved power-spraying equipment to uniformly apply two 
coats of compound in a continuous operation.  The total coverage for the 
two coats shall be 200 square feet maximum per gallon of undiluted compound 
unless otherwise recommended by the manufacturer's written instructions.
The compound shall form a uniform, continuous, coherent film that will not 
check, crack, or peel.  Immediately apply an additional coat of compound to 
areas where the film is defective.  Re-spray concrete surfaces subjected to 
rainfall within 3 hours after the curing compound application.

3.9.2.2   Protection of Treated Surfaces

Prohibit pedestrian and vehicular traffic and other sources of abrasion at 
least 72 hours after compound application.  Maintain continuity of the 
coating for the entire curing period and immediately repair any damage.

3.9.3   Liquid Chemical Sealer-Hardener

Apply sealer-hardener to interior floors not receiving floor covering and 
floors located under access flooring.  Apply the sealer-hardener in 
accordance with manufacturer's recommendations.  Seal or cover joints and 
openings in which joint sealant is to be applied as required by the joint 
sealant manufacturer.  The sealer-hardener shall not be applied until the 
concrete has been moist cured and has aged for a minimum of 30 days.  Apply 
a minimum of two coats of sealer-hardener.

3.9.4   Curing Periods

ACI 301 except 10 days for retaining walls, pavement or chimneys, 21 days 
for concrete that will be in full-time or intermittent contact with 
seawater, salt spray, alkali soil or waters.  Begin curing immediately 
after placement.  Protect concrete from premature drying, excessively hot 
temperatures, and mechanical injury; and maintain minimal moisture loss at 
a relatively constant temperature for the period necessary for hydration of 
the cement and hardening of the concrete.  The materials and methods of 
curing shall be subject to approval by the Contracting Officer.

3.9.5   Requirements for Type III, High-Early-Strength Portland Cement

The curing periods shall be not less than one-fourth of those specified for 
portland cement, but in no case less than 72 hours.

3.10   FIELD QUALITY CONTROL

3.10.1   Sampling

ASTM C 172.  Collect samples of fresh concrete to perform tests specified.
ASTM C 31/C 31M for making test specimens.

3.10.2   Testing

3.10.2.1   Slump Tests

ASTM C 143/C 143M.  Take concrete samples during concrete placement.  The 
maximum slump may be increased as specified with the addition of an 
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approved admixture provided that the water-cement ratio is not exceeded. 
Perform tests at commencement of concrete placement, when test cylinders 
are made, and for each batch (minimum) or every 20 cubic yards (maximum) of 
concrete.

3.10.2.2   Temperature Tests

Test the concrete delivered and the concrete in the forms.  Perform tests 
in hot or cold weather conditions (below 50 degrees F and above 80 degrees F
) for each batch (minimum) or every 20 cubic yards (maximum) of concrete, 
until the specified temperature is obtained, and whenever test cylinders 
and slump tests are made.

3.10.2.3   Compressive Strength Tests

ASTM C 39.  Make five test cylinders for each set of tests in accordance 
with ASTM C 31.  Precautions shall be taken to prevent evaporation and loss 
of water from the specimen.  Test two cylinders at 7 days, two cylinders at 
28 days, and hold one cylinder in reserve.  Samples for strength tests of 
each mix design of concrete placed each day shall be taken not less than 
once a day, nor less than once for each 100 cubic yards of concrete, nor 
less than once for each 5000 square feet of surface area for slabs or 
walls.  For the entire project, take no less than five sets of samples and 
perform strength tests for each mix design of concrete placed.  Each 
strength test result shall be the average of two cylinders from the same 
concrete sample tested at 28 days.  If the average of any three consecutive 
strength test results is less than f'c or if any strength test result falls 
below f'c by more than 500 psi, take a minimum of three ASTM C 42 core 
samples from the in-place work represented by the low test cylinder results 
and test.  Concrete represented by core test shall be considered 
structurally adequate if the average of three cores is equal to at least 85 
percent of f'c and if no single core is less than 75 percent of f'c.
Locations represented by erratic core strengths shall be retested.  Remove 
concrete not meeting strength criteria and provide new acceptable concrete. 
 Repair core holes with nonshrink grout.  Match color and finish of 
adjacent concrete.

3.10.2.4   Air Content

ASTM C 173 or ASTM C 231 for normal weight concrete.  Test air-entrained 
concrete for air content at the same frequency as specified for slump tests.

       -- End of Section --
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SECTION 05500N

METAL FABRICATIONS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303 (2000) Code of Standard Practice for Steel 
Buildings and Bridges

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.3 (1995) Operations -- Safety Requirements 
for Powder Actuated Fastening Systems

ANSI B18.2.1 (1996; Errata 2003) Square and Hex Bolts 
and Screws Inch Series

ANSI B18.6.2 (1972; R 1993) Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws

ANSI B18.6.3 (1972; R 1997) Machine Screws and Machine 
Screw Nuts

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2002) Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A 307 (2002) Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength

ASTM A 47 (1999) Ferritic Malleable Iron Castings

ASTM A 48 (1994ae1) Gray Iron Castings

ASTM A 500 (2003) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 53 (1999b) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 687 (1993) High-Strength Nonheaded Steel Bolts 
and Studs

ASTM E 488 (1996; R 2003) Strength of Anchors in 
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Concrete and Masonry Elements

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS RR-G-1602 (Rev D) Grating, Metal, Other Than Bar 
Type (Floor, Except for Naval Vessels)

FS TT-P-664 (Rev D) Primer Coating, Alkyd, 
Corrosion-Inhibiting, Lead and Chromate 
Free, VOC-Compliant

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

  Submit fabrication drawings showing layout(s), connections to 
structural system, and anchoring details as specified in AISC 303.

  Submit templates, erection and installation drawings indicating 
thickness, type, grade, class of metal, and dimensions.  Show 
construction details, reinforcement, anchorage, and installation 
with relation to the building construction.

1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1.  Use procedures, materials, 
and equipment of the type required for the work.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather. Remove 
and replace damaged items with new items.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Structural Carbon Steel

ASTM A 36.

2.1.2   Structural Tubing

ASTM A 500.

2.1.3   Steel Pipe

ASTM A 53, Type E or S, Grade B.

2.1.4   Fittings for Steel Pipe

Standard malleable iron fittings ASTM A 47.
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2.1.5   Gratings

a.  Gray cast iron ASTM A 48, Class 40.

b.  Metal plank grating, non-slip requirement, FS RR-G-1602 aluminum 
ASTM B 209, 6061-T6; steel ASTM A 653, G90.

c.  Metal bar type grating NAAMM MBG 531.

2.1.6   Floor Plates, Patterned

Floor plate ASTM A 786/A 786M.  Steel plate shall not be less than 14 gage.

2.1.7   Anchor Bolts

ASTM A 307.  Where exposed, shall be of the same material, color, and 
finish as the metal to which applied.

2.1.7.1   Expansion Anchors

Provideexpansion anchors.  Minimum concrete embedment shall be 3 in.
Design values listed shall be as tested according to ASTM E 488.

2.1.7.2   Lag Screws and Bolts

ANSI B18.2.1, type and grade best suited for the purpose.

2.1.7.3   Toggle Bolts

ANSI B18.2.1.

2.1.7.4   Bolts, Nuts, Studs and Rivets

ASME B18.2.2 and ASTM A 687 or ASTM A 307.

2.1.7.5   Powder Driven Fasteners

Follow safety provisions of ANSI A10.3.

2.1.7.6   Screws

ANSI B18.2.1, ANSI B18.6.2, and ANSI B18.6.3.

2.1.7.7   Washers

Provide plain washers to conform to ASME B18.22.1.  Provide beveled washers 
for American Standard beams and channels, square or rectangular, tapered in 
thickness, and smooth.  Provide lock washers to conform to ASME B18.21.1.

2.2   FABRICATIO FINISHES

2.2.1   Shop Cleaning and Painting

2.2.1.1   Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6.  Surfaces that will be 
exposed in spaces above ceiling or in attic spaces, crawl spaces, furred 
spaces, and chases may be cleaned in accordance with SSPC SP 3 in lieu of 
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being blast cleaned.  Wash cleaned surfaces which become contaminated with 
rust, dirt, oil, grease, or other contaminants with solvents until 
thoroughly clean.  Steel to be embedded in concrete shall be free of dirt 
and grease.  Do not paint or galvanize bearing surfaces, including contact 
surfaces within slip critical joints, but coat with rust preventative 
applied in the shop.

2.2.1.2   Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.  On surfaces concealed in the finished construction 
or not accessible for finish painting, apply an additional prime coat to a 
minimum dry film thickness of 1.0 mil.  Tint additional prime coat with a 
small amount of tinting pigment.

2.2.2   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.2.3   Aluminum Surfaces

2.2.3.1   Surface Condition

Before finishes are applied, remove roll marks, scratches, rolled-in 
scratches, kinks, stains, pits, orange peel, die marks, structural streaks, 
and other defects which will affect uniform appearance of finished surfaces.

2.2.3.2   Unexposed Sheet, Plate, and Extrusions

Unexposed sheet, plate and extrusions may have mill finish as fabricated.
Sandblast castings' finish, medium, AA DAF-45, or AA 46.

2.3   ACCESS DOORS AND PANELS

Provide flush type access doors and panels.  Fabricate frames for access 
doors of steel not lighter than 14 gage with welded joints and anchorage 
for securing into construction.  Provide access doors with a minimum of 14 
by 20 inches and of not lighter than 14 gage steel, with stiffened edges 
and welded attachments.  Provide acces 

2.4   GUARD POSTS (BOLLARDS)

Provide 6 inch prime coated standard weight steel pipe as specified in ASTM 
A 53.  Anchor posts in concrete as indicated and fill solidly with concrete 
with minimum compressive strength of 2500 psi.

PART 3   EXECUTION

3.1   INSTALLATION

Install items at locations indicated, according to manufacturer's 
instructions.  Items listed below require additional procedures.

3.2   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening miscellaneous metal items 
securely in place.  Include for anchorage not otherwise specified or 
indicated slotted inserts, expansion shields, and powder-driven fasteners, 
when approved for concrete; toggle bolts and through bolts for masonry; 
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machine and carriage bolts for steel; through bolts, lag bolts, and screws 
for wood.  Do not use wood plugs in any material.  Provide non-ferrous 
attachments for non-ferrous metal.  Make exposed fastenings of compatible 
materials, generally matching in color and finish, to which fastenings are 
applied.  Conceal fastenings where practicable.

3.3   BUILT-IN WORK

Form for anchorage metal work built-in with concrete or masonry, or provide 
with suitable anchoring devices as indicated or as required.  Furnish metal 
work in ample time for securing in place as the work progresses.

3.4   WELDING

Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.1/D1.1M.  Use continuous welds on all exposed connections.
Grind visible welds smooth in the finished installation.

3.5   FINISHES

3.5.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to FS TT-P-664 to prevent galvanic or corrosive action. Where 
aluminum is in contact with concrete, mortar, masonry, wood, or absorptive 
materials subject to wetting, protect with ASTM D 1187, asphalt-base 
emulsion.

3.5.2   Field Preparation

Remove rust preventive coating just prior to field erection, using a 
remover approved by the rust preventive manufacturer.  Surfaces, when 
assembled, shall be free of rust, grease, dirt and other foreign matter.

3.5.3   Environmental Conditions

Do not clean or paint surface when damp or exposed to foggy or rainy 
weather, when metallic surface temperature is less than 5 degrees F above 
the dew point of the surrounding air, or when surface temperature is below 
45 degrees F or over 95 degrees F, unless approved by the Contracting 
Officer.

3.6   ACCESS PANELS

Install a removable access panel not less than 12 by 12 inches directly 
below each valve, flow indicator, damper, or air splitter that is located 
above the ceiling, other than an acoustical ceiling, and that would 
otherwise not be accessible.

       -- End of Section --
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SECTION 15810N

DUCTWORK AND DUCTWORK ACCESSORIES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A 653/A 653M (2003) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A (2002) Installation of Air Conditioning 
and Ventilating Systems

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA HVAC Duct Const Stds (1995, 2nd Ed) HVAC Duct Construction 
Standards - Metal and Flexible

1.2   PRESSURE CLASSIFICATION

SMACNA HVAC Duct Const Stds, Section 1, and as indicated.

1.3   SYSTEM DESCRIPTION

Provide ductwork systems including ductwork, ductwork hangers and supports, 
equipment, materials, installation, workmanship, fabrication, assembly, 
erection, and inspection, shall be in accordance with SMACNA HVAC Duct 
Const Stds as modified and supplemented by the specifications and drawings.

1.3.1   Design Requirements

1.3.1.1   Duct Span Versus Reinforcement Schedule

Submit maximum duct dimension, board stiffness rating, board thickness, 
type and spacing of reinforcement, and maximum duct static pressure.

1.3.1.2   Sound Attenuators and Attenuator Ducts Acoustical Tests

Submit certified test data from an independent acoustical testing 
laboratory, listing sound noise reduction characteristics, static pressure 
drop, air flow velocity capacity, and insertion loss data.

1.4   SUBMITTALS
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Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Duct hangers and supports

  Submit a schedule of inlets and outlets indicating location, 
catalog model number, manufacturer, dimensional information, sound 
pressure level rating, nominal rated volumetric flow rate cfm, 
neck or face velocity at specified cfm, pressure drop at specified
cfm, throw and drop for outlets, range for diffusers, and maximum 
and minimum cfm modulation.

SD-02 Shop Drawings

Duct hangers and supports details

SD-03 Product Data

Sound attenuators

Bird screens

Metal ducts

Sound-attenuator ducts

SD-06 Test Reports

Sound attenuators and attenuator ducts acoustical tests

1.5   QUALITY ASSURANCE

1.5.1   Modification of References

SMACNA Duct Construction Manuals:  The SMACNA recommendations shall be 
considered as mandatory requirements.  Substitute the word "shall" for the 
word "should" in these manuals.

1.5.2   Ductwork and Ductwork Accessories

Submit manufacturer's instruction including job inspection checklist, 
methods of on-site storage and handling, and recommended repair methods.

PART 2   PRODUCTS

2.1   METAL DUCTS

2.1.1   Steel Ducts

ASTM A 653/A 653M galvanized steel sheet, lock-forming quality; coating 
designation G90.

2.2   DUCTS OF PRESSURE CLASSES
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Ducts of pressure classes 4 to 10 inch water gage. Construct ducts of 
galvanized steel.

2.2.1   Construction

Provide duct construction, metal gages, and hangers and support 
reinforcements..  Ducts shall not pulsate or vibrate when in operation.
Pressure sensitive tape shall not be used as a primary sealant on ductwork. 
 Air leakage shall be less than one percent of the system capacity.  Curved 
elbows shall have a centerline radius not less than 1 1/2 times the width 
of ducts.

2.2.2   Joints

Construct joints to meet the requirements of the leakage test specified 
herein.  Duct components shall fit so that joints are not mismatched.  Do 
not use duct sealant and tape to compensate for mismatched connections. 
Longitudinal locks or seams known as "button-punch snap-lock" will not be 
permitted.  Apply fire-resistant sealing compound to exposed male part of 
fittings collars so that sealer will be on inside of joint and fully 
protected by the metal of the duct and fitting.  Apply one brush coat of 
sealing compound over outside of joint to at least  2 inch band width 
covering screwheads and joint gap.  When tape is used, apply a single wrap 
of a duct tape over the wet sealer.  Tape provided shall be as recommended 
by the sealer manufacturer to permit proper curing of the sealer.  Dents in 
the male portion of the slip fitting collar will not be acceptable.

2.2.3   Fittings

Provide round elbows, fittings, branch take-offs, transitions, splitters.

2.2.3.1   Round Elbows

Provide 45 degree and 90 degree elbows of 2 piece die stamped construction 
for ducts 8 inches or less in diameter.  For ducts over 8 inches in 
diameter, provide 5 mitered piece for 90 degrees and 3 mitered piece for 45 
degrees.

2.2.4   Round and Oval Ducts

Make joints between sections of duct and fittings with mating angle rings, 
beaded sleeve joints or slide-on gasketed flange connections.  Slide-on 
gasketed flange joints shall consist of two mating flange rings.  The 
flanges shall be fabricated with an integral mastic to make them 
self-sealing.  The flanges shall be joined to the duct with spot-welds or 
self-tapping screws.  A neoprene gasket shall be used between the flanges.
Final joining of the slide-on flange connection shall be made with four 
bolts for flat-oval ducts.  A single-bolt closure ring shall be used to 
complete the round slide-on flange connection.

2.2.5   Sound Attenuators (Traps)

Provide factory fabricated attenuators that will reduce the rated sound 
pressure level of the fan down to at least 65 decibels in the 250 Hz (3rd 
octave band) center frequency by using a reference sound source calibrated 
in decibels of sound power at 10-12 watts.  Maximum permissible pressure 
drop shall not exceed 0.63 inch of water.  Attenuators to be constructed 
air-tight when operating under an internal pressure of 10 inches of water.
The air-side surface shall be capable of withstanding air velocity of 
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10,000 feet per minute.  When attenuators are submitted for approval, 
provide manufacturer's certification of the sound reduction values.  Sound 
absorbing material shall conform with ASTM C 1071, Type I or II.  Provide 
suitable duct-transition sections for connection to ductwork.

2.2.5.1   Net Noise Reduction Values

Conform with the following:

                      Minimum Net Noise Reduction Values,
                            Sound Pressure Level dB
                    (Reference Sound Power at 10-12 Watts)

   Octave Pass Band          2      3       4      5       6      7
   Center-Frequency (Hz)    125    250     500    1000    2000   4000
   Noise Reduction (dB)      11     16      19     30      40     32

2.2.5.2   Factory-Fabricated Sound Attenuators (Traps)

Provide sound attenuators constructed of galvanized sheet steel casing and 
sound absorbing material covered with an internal perforated zinc-coated 
metal liner.  Sound absorbing materials shall be faced with glass fiber 
cloth and hold in compression to prevent settling.  The internal perforated 
metal liner shall be not less than 24 gage, with perforations not larger 
than 5/32 inch in diameter providing a net open area not less than 22 
percent of the surface.  Attenuators shall be insulated to prevent 
sweating.  Attenuators shall be acoustically tested with metal duct inlet 
and outlet sections while under the rated air flow conditions.  Noise 
reduction data shall include effects of flanking paths and vibration 
transmission.

2.2.6   Safety Relief Valve

Provide negative pressure safety relief valve indicated.  Valve shall be 
the standard product of duct and fitting manufacturer.

2.3   DUCTS OF PRESSURE CLASSES 3 INCH WATER GAGE OR LESS

Except as specified or indicated otherwise, construction, metal gage, 
hangers and supports, and reinforcements shall conform with SMACNA HVAC 
Duct Const Stds, except that ducts with pressure classifications below 2 
inch water gage that are located outside of the conditioned space shall 
have a seal class C.  Ductwork shall be airtight and shall not vibrate or 
pulsate when system is in operation.  Pressure sensitive tape shall not be 
used as a primary sealant on ductwork with pressure classifications above 
one inch water gage.  Air leakage shall be less than 5 percent of the 
system capacity.  Construct ductwork of galvanized steel.

2.3.1   Curved Elbows

Make a centerline radius not less than 1 1/2 times the width or diameter of 
the duct.

2.3.2   Laps

Make laps at joints in the direction of air flow.  Space button-punch or 
bolt-connection in standing seams at fixed centers not greater than 6 inches. 
 Longitudinal locks or seams, known as "button-punch snap-lock," may be 
used in lieu of Pittsburg Lock.
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2.3.3   Fittings

Provide elbows, vaned elbows, take-offs, branch connections, transitions, 
splitters, volume dampers, fire dampers, flexible connections, and access 
doors.  Provide factory fabricated airtight, and noncorrosive test holes 
with screw cap and gasket.

2.4   DAMPERS AND LOUVERS

Construct louvers with galvanized sheet metal two gages heavier than ducts 
in which installed.  Except as modified herein, the construction shall be 
of galvanized steel with interlocking edges.

2.4.1   Backdraft Dampers (Gravity Dampers or Shutters)

Factory-fabricated, with statically balanced blades that open automatically 
when the fan starts and close by gravity when the fan stops.  Provide the 
edges of blades with felt or rubber strips to prevent rattling.

2.4.2   [Enter Appropriate Subpart Title Here]
2.4.2.1   Bird Screens

ASTM E 437, general industrial-use wire cloth, Grade C, medium light or 
heavier, nominal 2 mesh 0.063 inch wire diameter, galvanized steel bird 
screens.  Provide removable insect screens of grooved type, with vinyl or 
neoprene spline insert for securing screen cloth.

PART 3   EXECUTION

3.1   INSTALLATION

Except as specified or indicated otherwise, conform to NFPA 90A, SMACNA 
HVAC Duct Const Stds.  Provide mounting and supporting of ductwork and 
accessories including, but not limited to, structural supports, hangers, 
vibration isolators, stands, clamps and brackets, access doors, and 
dampers.  Provide electrical isolation between dissimilar metals.
Electrical isolation may be fluorinated elastomers or sponge-rubber 
gaskets.  Install ductwork accessories as indicated and as recommended by 
manufacturer's printed instruction.  Allow clearance for inspection, 
repair, replacement, and service.  Louvers in accordance with AMCA 501.

3.1.1   Ductwork

Air distribution systems shall operate with no chatter or vibration.

3.1.1.1   Field Changes to Ductwork

Those required to suit the sizes of factory-fabricated equipment actually 
furnished, shall be designed to minimize expansion and contraction.  Use 
gradual transitions in field changes as well as modifications to connecting 
ducts.

3.1.1.2   Dampers

When installed on ducts to be thermally insulated, equip each damper 
operator with stand-off mounting brackets, bases, or adapters to provide 
clearance between the duct and operator not less than the thickness of 
insulation.  Stand-off mounting items shall be integral with the operator 
or standard accessory of damper manufacturer.
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3.1.2   Duct Hangers and Supports

SMACNA HVAC Duct Const Stds, Section 4.  Attach supports only to structural 
framing members and concrete slabs.  Do not anchor supports to metal 
decking unless a means is provided and approved for preventing the anchors 
from puncturing the metal decking.  Where supports are required between 
structural framing member, provide suitable intermediate metal framing.

3.1.3   Inspection Plates and Test Holes

Provide, where required, in ductwork or casings for all balance 
measurements.  If possible, test holes should be located at least 7.5 times 
diameters downstream from a disturbance.  Extend cap through insulation.

3.1.4   Sound Attenuators

Provide sound attenuators in the discharge duct of each high-pressure fan.
For each system, provide sound attenuators to ensure that the combination 
of air system equipment and sound attenuation comply with the designed 
sound levels.

3.2   FIELD QUALITY CONTROL

Administer and direct tests.  Furnish instruments, equipment, connecting 
devices, and personnel for the tests.  Notify Contracting Officer 5 days 
before inspection or testing is scheduled.  Correct defects in work.
Repeat tests until work is in compliance.

       -- End of Section --
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SECTION 16050N

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D 709 (2001) Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2002) National Electrical Safety Code

IEEE Std 100 (2000) The Authoritave Dictionary of IEEE 
Standards Terms

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2003) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA C57.12.28 (1999) Pad-Mounted Equipment - Enclosure 
Integrity

NEMA C57.12.29 (1999; E 2000) Pad-Mounted Equipment - 
Enclosure Integrity for Coastal 
Environments

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2005) National Electrical Code

1.2   RELATED REQUIREMENTS

This section applies to all sections of Division 16, "Electrical," of this 
project specification unless specified otherwise in the individual 
sections.

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and 
electronics terms used in these specifications, and on the 
drawings, shall be as defined in IEEE Std 100.

b.  The technical sections referred to herein are those specification 
sections that describe products, installation procedures, and 
equipment operations and that refer to this section for detailed 
description of submittal types.

c.  The technical paragraphs referred to herein are those paragraphs 
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in PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical 
sections that describe products, systems, installation procedures, 
equipment, and test methods.

1.4   ELECTRICAL CHARACTERISTICS

Electrical characteristics for this project shall be 13.8 kV primary, three 
phase, three wire, 60 Hz, and 480 volts secondary, three phase, three
wire.   Final connections to the power distribution system at the existing 
panelboard shall be made by the Contractor as directed by the Contracting 
Officer.

1.5   ADDITIONAL SUBMITTALS INFORMATION

Submittals required in other sections that refer to this section must 
conform to the following additional requirements as applicable.

1.5.1   Shop Drawings (SD-02)

Include wiring diagrams and installation details of equipment indicating 
proposed location, layout and arrangement, control panels, accessories, 
piping, ductwork, and other items that must be shown to ensure a 
coordinated installation.  Wiring diagrams shall identify circuit terminals 
and indicate the internal wiring for each item of equipment and the 
interconnection between each item of equipment.  Drawings shall indicate 
adequate clearance for operation, maintenance, and replacement of operating 
equipment devices.

1.5.2   Product Data (SD-03)

Submittal shall include performance and characteristic curves.

1.6   QUALITY ASSURANCE

1.6.1   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory and 
advisory provisions of NFPA 70 unless more stringent requirements are 
specified or indicated.

1.6.2   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in the technical section.
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1.6.2.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.6.2.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.7   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.8   POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the 
technical sections for use by operation and maintenance personnel.  The 
operating instructions shall include the following:

a.  Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment.

b.  Start up, proper adjustment, operating, lubrication, and shutdown 
procedures.

c.  Safety precautions.

d.  The procedure in the event of equipment failure.

e.  Other items of instruction as recommended by the manufacturer of 
each system or item of equipment.

Print or engrave operating instructions and frame under glass or in 
approved laminated plastic.  Post instructions where directed.  For 
operating instructions exposed to the weather, provide weather-resistant 
materials or weatherproof enclosures.  Operating instructions shall not 
fade when exposed to sunlight and shall be secured to prevent easy removal 
or peeling.

1.9   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.10   FIELD FABRICATED NAMEPLATES

ASTM D 709.  Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified in the technical 
sections or as indicated on the drawings.  Each nameplate inscription shall 
identify the function and, when applicable, the position.  Nameplates shall 
be melamine plastic, 0.125 inch thick, white with black center core.
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Surface shall be matte finish.  Corners shall be square.  Accurately align 
lettering and engrave into the core.  Minimum size of nameplates shall be 
one by 2.5 inches.  Lettering shall be a minimum of 0.25 inch high normal 
block style.

1.11   WARNING SIGNS

Provide warning signs for the enclosures of electrical equipment including 
substations, pad-mounted transformers, pad-mounted switches, generators, 
and switchgear having a nominal rating exceeding 600 volts.

a.  When the enclosure integrity of such equipment is specified to be 
in accordance with NEMA C57.12.28 or NEMA C57.12.29, such as for 
pad-mounted transformers[ and pad-mounted SF6 switches], provide 
self-adhesive warning signs on the outside of the high voltage 
compartment door(s).  Sign shall be a decal and shall have nominal 
dimensions of 7 by 10 inches with the legend "DANGER HIGH VOLTAGE" 
printed in two lines of nominal 2 inch high letters.  The word 
"DANGER" shall be in white letters on a red background and the 
words "HIGH VOLTAGE" shall be in black letters on a white 
background.  Decal shall be Panduit No. PPSO710D72 or approved 
equal.

1.12   ELECTRICAL REQUIREMENTS

Electrical installations shall conform to IEEE C2, NFPA 70, and 
requirements specified herein.

PART 2   PRODUCTS

2.1   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance 
test[ and the additional requirements specified in the technical sections].

PART 3   EXECUTION

3.1   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria. 

3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side, but space the signs a maximum of 30 feet apart.

       -- End of Section --
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SECTION 16237N

SINGLE OPERATION GENERATOR SETS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASME INTERNATIONAL (ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Flanged 
Fittings

ASTM INTERNATIONAL (ASTM)

ASTM D 975 (2004be1) Diesel Fuel Oils

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2002) National Electrical Safety Code

IEEE Std 115 (1995; R 2002) Test Procedures for 
Synchronous Machines:  Part I: Acceptance 
and Performance Testing; Part II: Test 
Procedures and Parameter Determination for 
Dynamic Analysis

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO UBC (2000) Uniform Building Code (3 Vol.)

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2003) Acceptance Testing Specifications

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)

IEC 60034-2 (1972) Rotating Electrical Machines Part 
2:  Methods for Determining Losses and 
Efficiency of Rotating Electrical 
Machinery from Tests (Excluding Machines 
for Traction Vehicles)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 3046 (1986; Am. 1) Reciprocating Internal 
Combustion Engines - Performance

ISO 8528 (1993) Reciprocating Internal Combustion 
Engine Driven Alternating Current 
Generator Sets

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
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NEMA C50.10 (1990) Rotating Electrical Machinery - 
Synchronous Machines

NEMA C50.12 (1982; R 1989) Requirements for Salient 
Pole Synchronous Generators

NEMA ICS 6 (1993; R 2001) Industrial Control and 
Systems: Enclosures

NEMA MG 1 (2003; R 2004) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 30 (2003) Flammable and Combustible Liquids 
Code

NFPA 37 (2002) Installation and Use of Stationary 
Combustion Engines and Gas Turbines

NFPA 70 (2005) National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 60 Standards of Performance for New 
Stationary Sources

UNDERWRITERS LABORATORIES (UL)

UL 1236 (2002) Battery Chargers for Charging 
Engine-Starter Batteries

UL 142 (2002) Steel Aboveground Tanks for 
Flammable and Combustible Liquids

UL 429 (1999; Rev thru Feb 2004) Electrically 
Operated Valves

UL 467 (2004) Grounding and Bonding Equipment

UL 489 (2002; Rev thru May 2003) Molded-Case 
Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures

1.2   RELATED REQUIREMENTS

Section 16050N BASIC ELECTRICAL MATERIALS AND METHODS, and Section 16081 
APPARATUS INSPECTION AND TESTING apply to this section except as modified 
herein.

1.3   SYSTEM DESCRIPTION

1.3.1   Engine-Generator Set Data

Submit data pertaining to the diesel engine-generator set and to the 
auxiliary equipment including but not limited to the following:

a.  Make of engine.
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b.  Type or model of engine.

c.  Gross bhp rating of engine shall be the total rated power output before 
deducting power requirements of electric motor-driven equipment or 
engine driven radiator fan.

d.  Net brake power rating of engine shall include deductions for the total 
power requirements of electric motor-driven or engine-driven 
accessories as defined in ISO 3046.  Net ratings shall include a 
deduction in power output for cooling media system power requirements 
including radiator fans and any other power consuming devices required 
to provide cooling as specified.

e.  Strokes per cycle.

f.  Number of cylinders.

g.  Bore and stroke, inches.

h.  Engine speed, rpm.

i.  Piston speed, fpm.

j.  kW power rating of engine-generator set as defined in the paragraph 
entitled "Engine-Generator Set Ratings and Performance."

k.  Induction method (naturally aspirated, turbocharged).

l.  Intercooler type (air-to-air or jacket water).

m.  Governor type, make, and model.

n.  Make and model of turbochargers.

1.3.2   Engine-Generator Set Efficiencies

Submit data pertaining to the diesel engine-generator set including but not 
limited to the following:  Loads shall be calculated on basis of rated 
engine-generator set power.

a.  Fuel consumption at 0.80 power factor, gallons per hr.

1.  1/2 load

2.  3/4 load

3.  Full load

b.  Generator efficiency at 0.80 power factor (percent)[ in accordance with 
IEC 60034-2].

1.  1/2 load

2.  3/4 load

3.  Full load

c.  Radiator capacity at design conditions.
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1.  Coolant shall be antifreeze mixture as specified under paragraph 
entitled "Cooling System."

2.  gpm of coolant

3.  cfm of air through radiator

4.  Btu per hr of heat exchange based on optimum coolant temperature 
to and from engine.

1.3.3   Diesel Engine Data

Submit data certified by the engine manufacturer including but not limited 
to the following:  Loads shall be calculated on basis of rated 
engine-generator set power.

a.  Approximate exhaust temperature degrees F at full load

b.  Weight of exhaust gas at full load lb per hr

c.  Weight of intake air at full load lb per hr

d.  Total heat rejected at full load Btu per hr

1.  To jacket coolant system

2.  To fuel oil cooling system

e.  Emissions (Lbs/hr)(kg/hr) at full load

1.  Total Suspended Particulate

2.  Particulate matter with an average aerodynamic diameter of 10 
microns (PM-10)

3.  Sulfur dioxides

4.  Nitrogen Oxides (as N02)

5.  Carbon Monoxide

6.  Volatile Organic Compounds

f.  Visible Emissions (percent opacity) at full load

1.3.4   Generator and Exciter Data

Submit data certified by the generator manufacturer including but not 
limited to the following:

a.  Make and model number of generator

b.  kW rating of generator

c.  Generator reactances

1.  Synchronous reactance, Xd

2.  Transient reactance,  X'd
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3.  Subtransient reactance, X"d

4.  Negative sequence reactance, X2

5.  Zero sequence reactance, Xo

1.3.5   Capacity Calculations for Engine-Generator Set

Calculations shall verify that the engine-generator set power rating is 
adequate for the load described in the paragraph entitled "Load Profile."

1.3.6   Calculations for Brake Mean Effective Pressure (BMEP)

Calculation shall verify that the diesel engine meets the specified maximum 
BMEP as follows:

a.  kW:  Minimum power rating of engine-generator set as defined in the 
paragraph entitled "Engine-Generator Set Ratings and Performance."

b.  rpm:  Engine revolutions per minute.

c.  cu. in.:  Total engine piston displacement in cubic inches.

d.  GEN.EFF.:  Generator efficiency.

e.  x:  Multiplication sign.

f.  bhp':  Brake horsepower required from diesel engine by generator loaded 
to full power rating.

g.  bhp':  kW/(GEN.EFF. x 0.746).

h.  bhp":  Brake horsepower required by diesel engine driven fan for 
cooling radiator or motor driven fan for cooling radiator.

i.  bhp:  bhp' + bhp".

j.  BMEP psi:  (792,000 x bhp)
/(rpm x cu. in.).

1.3.7   Torsional Vibration Stress Analysis Computations

Torsional vibrational stresses in the crankshaft and generator shaft of 
assembled diesel engine and driven generator shall not exceed 5000 psi when 
engine is driving generator at rated speed while assembled unit is loaded 
to rated engine-generator set power.  Computations shall be based on a 
mathematical model of the assembled generator set provided or based on 
calculations using measured values from tests on a unit identical to the 
one provided.  Calculations based on models of, or measured data from, the 
unassembled engine and generator will not be acceptable.  Calculations 
shall include:

a.  A description of the system relating information pertinent to analysis 
such as operating speed range and identification plate data.

b.  A mass elastic assembly drawing, showing the arrangement of the units 
in the generator set and dimensions of shafting, including minimum 
diameters (or section moduli) of shafting in the system.
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c.  A labeled line diagram of the mass elastic system indicating values of 
masses, stiffness, equivalent lengths, and equivalent diameters 
including basic assumptions and definition of terms.

d.  Sample computations showing procedures used to obtain resulting stress 
values.

e.  Computations indicating assembled engine-generator speed of 1800 rpm 
with assembly loaded to rated generator power and the resulting 
computed critical torsional stress values in the assembled engine 
crankshaft and generator shaft.

1.3.8   Capacity Calculations for Batteries

Calculation shall verify that the engine starting battery capacity exceeds 
dc power requirements.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Engine-Generator set and auxiliary equipment; G

Auxiliary systems; G

SD-03 Product Data

Engine-generator set data; G

Engine-generator set efficiencies; G

Diesel engine data; G

Generator and exciter data; G

Diesel engine-generator set; G

Auxiliary systems and equipment; G

Remote alarm annunciator; G

SD-05 Design Data

Capacity calculations for engine-generator set; G

Calculations for brake mean effective pressure; G

Torsional vibration stress analysis computations; G

Capacity calculations for batteries; G

SD-06 Test Reports
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Acceptance checks and tests; G

Functional acceptance tests; G

Functional acceptance test procedure; G

SD-07 Certificates

Vibration isolation system certification; G

Fuel system certification; G

Start-up engineer qualification resume; G

SD-09 Manufacturer's Field Reports

Engine tests; G

Generator tests[; G

Assembled engine-generator set tests; G

SD-10 Operation and Maintenance Data

Diesel engine-generator set, Data Package 4; G

Auxiliary systems and equipment, Data Package 4; G

Preliminary assembled operation and maintenance manuals; G, 

  Submit in accordance with Section 01781 OPERATION AND 
MAINTENANCE DATA and the paragraph entitled "Assembled Operation 
and Maintenance Manuals."

SD-11 Closeout Submittals

Posted operating instructions; G

1.5   QUALITY ASSURANCE

1.5.1   Drawing Requirements

1.5.1.1   Engine-Generator Set and Auxiliary Equipment

Submit drawings pertaining to the engine-generator set and auxiliary 
equipment, including but not limited to the following:

a.  Certified outline, general arrangement (setting plan), and anchor bolt 
details.  Show total weight and center of gravity of assembled 
equipment on the steel subbase.

b.  Detailed elementary, schematic wiring, and interconnection diagrams of 
the engine starting system, jacket coolant heating system, engine 
protective devices, engine alarm devices, engine speed governor system, 
generator and excitation system, and other integral devices.

c.  Detailed elementary, schematic wiring; and interconnection diagrams of 
the diesel fuel system, starting battery system, engine-generator 
control panel, generator circuit breaker, and remote alarm annunciator.
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d.  Dimensional drawings or catalog cuts of exhaust silencers, radiator, 
diesel fuel base tank, fuel oil cooler, valves and pumps, intake 
filters, vibration isolators, and other auxiliary equipment not 
integral with the engine-generator set.

1.5.2   Vibration Isolation System Certification

Submit certification from the manufacturer that the vibration isolation 
system will reduce the vibration to the limits specified in the paragraph 
entitled "Vibration Isolation System."

1.5.3   Fuel System Certification

When the diesel fuel system requires a fuel oil cooler as described in the 
paragraph entitled "Fuel Oil Cooler," submit certification from the engine 
manufacturer that the fuel system design is satisfactory.

1.6   DELIVERY, STORAGE, AND HANDLING

Deliver equipment on pallets or blocking wrapped in heavy-duty plastic, 
sealed to protect parts and assemblies from moisture and dirt.  Plug 
piping, conduit, exhaust, and air intake openings.  Protect and prepare 
batteries for shipment as recommended by the battery manufacturer.  Store 
auxiliary equipment at the site in covered enclosures, protected from 
atmospheric moisture, dirt, and ground water.

1.7   SITE CONDITIONS

Protect the components of the engine-generator set, including cooling 
system components, pumps, fans, and similar auxiliaries when not operating 
and provide components capable of the specified outputs in the following 
environment:

a.  Site Location:  [_____]

b.  Site Elevation:  [_____] feet above mean sea level

c.  Ambient Temperatures:

1.  Maximum [_____] degrees F dry bulb, [_____] degrees F wet bulb.

2.  Minimum [_____] degrees F dry bulb.

[d.  Design Wind Velocity:  [_____] mph.]

[e.  Prevailing Wind Direction:  [_____].]

f.  Seismic Zone:  Zone [_____] as defined by ICBO UBC.

1.8   MAINTENANCE

1.8.1   Extra Materials

1.8.1.1   Paint

Furnish one gallon of identical paint used on engine-generator set in 
manufacturer's sealed container with each engine-generator set.
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1.8.1.2   Filters

Furnish four spare replacement elements in their original containers for 
each filter with each unit.

1.8.2   Posted Operating Instructions

Provide proposed operating instructions for the engine-generator set and 
auxiliary equipment laminated between matte-surface thermoplastic sheets 
and suitable for placement adjacent to corresponding equipment.  After 
approval, install operating instructions where directed.

PART 2   PRODUCTS

2.1   DIESEL ENGINE-GENERATOR SET

Provide diesel engine-generator sets consisting of a water cooled diesel 
engine direct connected to an ac generator with a brushless excitation 
system and accessories.  Equipment and materials shall be the 
manufacturer's standard products offered in catalogs for commercial or 
industrial use.

2.1.1   Engine-Generator Set Ratings and Performance

ISO 8528.  Each engine-generator set shall have a power rating of not less 
than 40 kW at 0.8 power factor and supply 208/120-volt, three-phase,four 
wire 60-Hz ac output.  Coordinate the engine-generator set to ensure an 
installed rating in the environment described in paragraph entitled "Site 
Conditions."  The power of the engine-generator set is defined as the power 
output available at the generator terminals excluding the electrical power 
absorbed by the essential independent auxiliaries.  Essential independent 
auxiliaries are items of equipment which are essential for the continued or 
repeated operation of the engine which uses power supplied from a source 
other than the engine.

2.1.1.1   Diesel Engine Capacity

The diesel engine shall meet the specified maximum BMEP requirements at 
rated speed as calculated in accordance with the paragraph entitled 
"Calculations for BMEP."  The engine capacity shall be based on the 
following:

a.  Engine burning diesel fuel conforming to ASTM D 975, Grade 2-D, at an 
ambient temperature of 85 degrees F.

b.  Engine cooled by a radiator fan mechanically driven by the diesel 
engine.

c.  Engine cooled by coolant mixture of water and ethylene glycol, 50 
percent by volume of each.

Maximum BMEP, psi

                       Naturally                     Turbocharged
                       Aspirated     Turbocharged    and Intercooled

  Four-cycle engines     [____]         [____]           [____]

  Engine speed, rpm:  1800
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[2.1.1.2   Diesel Engine Emission Limits

Emissions from the operation of the engine-generator set shall not exceed 
the following limits at full rated load.

a.  Total Suspended Particulate      [_____] Lbs/Hr kg/Hr

b.  Particulate Matter with an       [_____] Lbs/Hr kg/Hr average 
aerodynamic diameter of 10 microns (PM-10)

c.  Sulfur Dioxide                   [_____] Lbs/Hr kg/Hr

d.  Nitrogen Oxides (as NO2)         [_____] Lbs/Hr kg/Hr

e.  Carbon Monoxide                  [_____] Lbs/Hr kg/Hr

f.  Volatile Organic Compounds       [_____] Lbs/Hr kg/Hr

g.  Visible Emissions                [_____] percent opacity

]2.1.1.3   Performance Class

The voltage and frequency behavior of the generator set shall be in 
accordance with ISO 8528 operating limit values for performance Class G4 as 
follows.

2.1.1.4   Load Profile

The diesel engine-generator set shall be of adequate capacity necessary for 
the following load profile:

[a.  Lighting [_____] kW]

[b.  Computer [_____] kW]

[c.  Uninterruptible power supplies (UPS) [_____] kVA,[ 3][ 6][ 12][ 24] 
pulse]

[d.  Variable frequency drives (VFD) [_____] kVA,[ 3][ 6][ 12][ 24] pulse]

[e.  Motor starting sequence

Starting Size     Locked Rotor   Starting               Maximum
Order     (hp)     NEMA Code      Method                 Voltage Dip

[_____]   [_____]  [F] [_____]  [Full Voltage] [_____]  [25] [_____] Percent

[_____]   [_____]  [F] [_____]  [Full Voltage] [_____]  [25] [_____] Percent

[_____]   [_____]  [F] [_____]  [Full Voltage] [_____]  [25] [_____] Percent]

[f.  Other load:  [_____] kW at 0.8 p.f.]

2.1.2   Diesel Engines and Accessories

ISO 3046.  Diesel engines shall be four-cycle naturally aspirated, or 
turbocharged, or turbocharged and intercooled; vertical in-line or vertical 
Vee type; designed for stationary service.  Engines shall be capable of 
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immediate acceleration from rest to normal speed without intermediate 
idle/warm up period or prelubrication to provide essential electrical 
power.  Two-cycle engines are not acceptable.

2.1.2.1   Subbase Mounting

Mount each engine-generator set on a structural steel subbase sized to 
support the engine, generator, and necessary accessories, auxiliaries and 
control equipment to produce a complete self-contained unit as standard 
with the manufacturer.  Design the structural subbase to properly support 
the equipment and maintain proper alignment of the engine-generator set in 
the specified seismic zone.  In addition, provide subbase with both lifting 
rings and jacking pads properly located to facilitate shipping and 
installation of the unit.  Factory align engine and generator on the 
subbase and securely bolt into place in accordance with the manufacturer's 
standard practice.  Crankshaft shall have rigid coupling for connection to 
the generator.

2.1.2.2   Assembly

Completely shop assemble each engine-generator set on its structural steel 
subbase.  Paint entire unit with manufacturer's standard paints and colors. 
  After factory tests and before shipping, thoroughly clean and retouch 
painting as necessary to provide complete protection.

2.1.2.3   Turbocharger

If required by the manufacturer to meet the engine-generator set rating, 
provide turbine type driven by exhaust gas from engine cylinders, and 
direct connected to the blower supplying air to the engine intake manifold.

2.1.2.4   Intercooler

Provide manufacturer's standard intercooler for engine size specified.

2.1.2.5   Crankcase Protection

Provide manufacturer's standard method of preventing crankcase explosions 
and standard method of crankcase ventilation.  [Provide ventilation of 
crankcase via piping to the atmosphere as indicated on the drawings.]

2.1.2.6   Engine Lubricating Oil System

Provide each engine with the manufacturer's standard full pressure 
lubricating oil system arranged to cool the pistons and to distribute oil 
to moving parts of the engine.  Provide oil type and oil filters as 
recommended by the engine manufacturer.

2.1.2.7   Engine Cooling System

Provide each engine with the manufacturer's standard jacket water pump.
Provide a thermostatic control valve in the jacket coolant system for each 
engine-generator set to maintain a constant jacket coolant temperature to 
the engine.

2.1.2.8   Engine Fuel System

Provide each engine with the manufacturer's standard fuel system integral 
with the engine, complete with necessary piping, fittings, and valves for 
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connecting items of equipment which are a part of the system.  Provide 
engine manufacturer's standard hand priming pump.  Provide manufacturer's 
standard simplex filter for each engine, of the throwaway filter element 
type, consisting of shell filter elements, drains, and necessary 
connections and fittings.

2.1.2.9   Engine Intake Filter

Provide intake filter assemblies for each engine of the oil bath or dry 
type, as standard with the manufacturer.  Filters shall be capable of 
removing a minimum of 92 percent of dirt and abrasive 3 microns and larger 
from intake air.  Size filters to suit engine requirements at 100 percent 
of rated full load.  Design unit for field access for maintenance purposes.

2.1.2.10   Engine Starting System

Starting shall be accomplished using an adequately sized dc starter system 
with a positive shift solenoid to engage the starter motor and to crank the 
engine continuously for 60 seconds without overheating.

2.1.2.11   Jacket Coolant Heating System

Provide a factory-installed, 120 volts ac, jacket coolant heating system to 
ensure rapid starting.  Thermostatically control heater at the temperature 
recommended by engine manufacturer.  Include necessary equipment, piping, 
controls, wiring, and accessories.

2.1.2.12   Engine Protective (Shutdown) Devices

Equip each engine with devices to shut down the engine by shutting off the 
fuel supply to the engine via a fuel shutoff solenoid.  Auxiliary contacts 
shall be suitable for activating a remote alarm system.  Shutdown shall 
open the associated generator circuit breaker.  Provide the following 
shutdown devices:

a.  Overspeed device which operates when engine speed exceeds normal 
synchronous speed by 18 percent or as recommended by manufacturer.
Device shall require manual reset.

b.  Pressure switch which operates when lubricating oil pressure to engine 
drops below a preset value.

c.  Temperature switch which operates when jacket coolant temperature 
exceeds a preset value.

d.  Device which operates when the coolant level in the radiator drops 
below a preset level.

e.  Other shutdown devices as recommended by the engine manufacturer.

2.1.2.13   Engine Alarm Devices

Equip each engine with alarm devices.  Auxiliary contacts shall be suitable 
for activating a remote alarm system.  Alarm devices shall have 
factory-fixed set points.  Provide the following alarm contact devices:

a.  Pressure switch which operates when lubricating oil pressure drops 
below a preset value.
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b.  Temperature switch which operates when jacket coolant temperature 
exceeds a preset value.

c.  Temperature switch which operates when jacket coolant temperature is 
too low.

d.  Other alarm devices as recommended by the engine manufacturer.

2.1.2.14   Miscellaneous Engine Accessories

Provide the following engine accessories where the manufacturer's standard 
design permits:

a.  Piping on engine to inlet and outlet connections, including nonstandard 
companion flanges.

b.  Structural steel subbase and vibration isolators, foundation bolts, 
nuts, and pipe sleeves.

c.  Level jack screws or shims, as required.

d.  Rails, chocks, and shims for installation of subbase on the foundation.

e.  Removable guard, around fan.  Support guard, on engine subbase, to suit 
manufacturer's standard.

2.1.2.15   Engine Speed Governor System

Provide a forward acting type engine speed governor system.  Steady-state 
frequency band and frequency regulation (droop) shall be in accordance with 
the operating limit values of the performance class specified in the 
paragraph entitled "Performance Class."

2.1.3   Generator and Excitation System

2.1.3.1   Generator

Provide salient-pole type, ac, brushless-excited, revolving field, 
air-cooled, self-ventilated, coupled type, synchronous generator conforming 
to NEMA MG 1, Part 16, NEMA C50.10, and NEMA C50.12.  Generator shall be 
rated for standby duty at 100 percent of the power rating of the 
engine-generator set as specified in paragraph entitled "Engine-Generator 
Set Ratings and Performance." Temperature rise of each of the various parts 
of the generator shall not exceed 130 degrees C as measured by resistance, 
based on a maximum ambient temperature of 40 degrees C.  Winding insulation 
shall be Class H.

a.  Stator:  Stator windings shall be[,]reconnectable form wound coils.

b.  Rotor:  The rotor shall have connected amortisser windings.

c.  Generator Space Heater:  Provide 120 volt ac heaters. Heater capacity 
shall be as recommended by the generator manufacturer to aid in keeping 
the generator insulation dry.

d.  Grounding:  Provide non-corrosive steel grounding pads located at two 
opposite mounting legs.

e.  Filters:  Provide manufacturer's standard generator cooling air filter 
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assembly.

2.1.3.2   Excitation System

Provide a brushless excitation system consisting of an exciter and rotating 
rectifier assembly integral with the generator and a voltage regulator.
Insulation class for parts integral with the generator shall be as 
specified in paragraph entitled "Generator." System shall provide a minimum 
short circuit of 300 percent rated engine-generator set current for at 
least 10 seconds.  Steady state voltage regulation shall be in accordance 
with the operating limit values of the performance class specified in the 
paragraph entitled "Performance Class."

a.  Exciter and Rotating Rectifier Assembly:  Rectifiers shall be provided 
with surge voltage protection.

b.  Voltage Regulator:  Voltage regulator shall be solid state or digital, 
automatic, three-phase sensing, volts per hertz type regulator.
Voltage variation for any 40 degree C change over the operating 
temperature range shall be less than plus or minus 1.0 percent.
Operating temperature shall be minus 40 degree C to plus 70 degree C.
Voltage adjust range shall be plus to minus 5.0 percent of nominal.
Inherent regulator features shall include overexcitation shutdown.

2.2   ENGINE-GENERATOR SET AUXILIARY SYSTEMS AND EQUIPMENT

Provide auxiliary systems and equipment designed for continuous duty at 100 
percent of the power rating of the engine-generator set as specified in the 
paragraph entitled "Engine-Generator Set Ratings and Performance."

2.2.1   Vibration Isolation System

Install the subbase on vibration isolators that are secured to a suitable 
concrete foundation.  Provide isolators as recommended by the 
engine-generator set and isolator manufacturers and provide integral or 
external lateral support to limit lateral movement and overturning moments. 
The isolation system shall reduce the vibration transmitted to the adjacent 
floor slab to a maximum of 0.0015 inch total amplitude throughout the 
frequency range down to 65 Hz.

2.2.2   Exhaust System

Provide exhaust systems for engine.

2.2.2.1   Field Installed Exhaust Piping System

2.2.3   Cooling System

Provide the specified cooling water system.  Properly size equipment to 
handle the flow rate and pressure losses of the coolant mixture specified 
in the paragraph entitled "Diesel Engine Capacity," and at the site 
elevation specified in the paragraph entitled "Site Conditions."

2.2.3.1   Radiators

Provide for engine-generator set, as standard with the manufacturer.

a.  Design Conditions:  Each radiator unit shall have ample capacity to 
remove not less than the total Btu per hour of heat rejected by its 
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respective engine at 100 percent full-rated load to the jacket water, 
fuel oil, and lubricating oil system, and intercooler.  Radiator 
capacity shall be rated at optimum temperature of coolant leaving the 
engine and intercooler as recommended by the engine manufacturer with 
an ambient dry bulb air temperature outside the enclosure of [_____] 
degrees F maximum, and [_____] degrees F minimum at the site elevation 
specified in the paragraph entitled "Site Conditions," and with the 
coolant mixture specified in the paragraph entitled "Diesel Engine 
Capacity."  Pressure drop through the radiator shall not exceed 6 psi 
when circulating the maximum required coolant flow.  Radiator air 
velocity shall be a maximum of 1500 feet per minute.

b.  Engine Mounted Radiator Construction:  Radiator fan shall direct 
airflow from the engine outward through the radiator.  Fan shall be 
V-belt driven directly from the engine crankshaft.  Radiator fan shall 
have sufficient capacity to meet design conditions against a static 
restriction of [_____] inch of water.  Fan static capacity shall be 
adjusted to suit the ductwork furnished.  Cooling section shall have a 
tube and fin-type core consisting of copper or copper base alloy tubes 
with nonferrous fins.  Select engine-driven fans for quiet 
vibration-free operation.  Make provision for coolant expansion either 
by self-contained expansion tanks or separately mounted expansion 
tanks, as standard with the manufacturer.  Provide suitable guards for 
each fan and drive.

c.  Coolant solution shall be a mixture of clean water and ethylene glycol, 
50 percent by volume each.  Provide an anti-freeze solution tester 
suitable for the mixture.2.2.3.2   [Enter Appropriate Subpart Title 

Here]

]2.2.4   Diesel Fuel System

NFPA 30 and NFPA 37 and the requirements herein.

2.2.4.1   Diesel Fuel Piping System

Factory installed piping shall conform to the engine manufacturer's 
standard.  Provide flange connections in accordance with ASME B16.1 Class 
125 flanges.

2.2.4.2   Diesel Fuel Day Tank System

Provide 120 volt ac diesel fuel day tank system.  Include necessary 
equipment, piping, controls, wiring, and accessories.

a.  Day Tanks:  UL 142.  Provide integral in skid double wall (110 percent 
containment) diesel fuel day tanks with a minimum capacity of 2 hours 
of engine-generator set operation at full-rated load capacity as 
indicated.  Epoxy coat day tanks inside and prime and paint outside.
Construct tanks of not less than 3/16 inch steel plate with welded 
joints and necessary stiffeners on exterior of tank.  Provide a braced 
structural steel framework support.  Weld tank top tight and provide an 
access opening with dustproof, removable 24 inch cover.  Provide 4 1/2 
inch square inspection port.  Provide proper venting of both inner and 
outer containment.

b.  Float Switches:  Provide tank-top mounted or external float cage, 
single-pole, single-throw type designed for use on fuel oil tanks. 
Arrange high level float switches to close on rise of liquid level, and 
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low level float switches to close on fall of liquid level.  Mount float 
cage units with isolating and drain valves.  Contacts shall be suitable 
for the station battery voltage.

1.  Critical low level float switch which shall activate at 5 percent 
of normal liquid level shall shut engine off.

2.  Low-low level float switch which shall activate alarm at 30 
percent of normal liquid level.

3.  Low level float switch which shall open the fuel oil solenoid 
valve and start the fuel transfer pump at 75 percent of normal 
liquid level.

4.  High level float switch which shall close the fuel oil solenoid 
valve and stop the fuel transfer pump at 90 percent of normal 
liquid level.

5.  Critical high level float switch which shall activate alarm at 95 
percent of normal liquid level.

c.  Leak Detector Switch:  Actuates when fuel is detected in containment 
basin, stops fuel transfer pump, and closes the fuel oil solenoid valve.

d.  Control Panel:  Provide NEMA ICS 6, Type 1, enclosed control panel for 
each day tank.  Control panel shall include the following accessories.

1.  Power available LED (green).

2.  Critical low fuel alarm contacts for shut down of engine.

3.  Low-low level fuel alarm LED.

4.  Low-low level fuel alarm contacts for remote annunciator.

5.  Critical high level fuel alarm LED.

6.  Leak detecting alarm LED.

7.  Alarm horn.

e.  Tank Gages:  Provide buoyant force type gages for diesel fuel day tanks 
with dial indicator not less than 4 inches in size and arranged for top 
mounting.  Calibrate each reading dial or scale for its specific tank 
to read from empty to full, with intermediate points of 1/4, 1/2, and 
3/4.

2.2.4.3   Fuel Transfer Pump

Fuel transfer pumps may be day tank or base mounted.  Pump shall be
horizontal, positive displacement.  Direct-connect pump to motor through a 
flexible coupling.  Equip each pump with a bypass relief valve, if not 
provided with an internal relief valve.  Provide motor and controller in 
accordance with paragraph entitled "Electrical Support Equipment."

2.2.4.4   Fuel Oil Solenoid Valve

UL 429.  Provide electric solenoid type control valve for each day tank.
Solenoid shall be rated for starting battery voltage.  Valve body shall 
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have a minimum working pressure rating of 150psig at 200 degrees F.  Valve 
shall be capable of passing 0 to 10 gpm of fuel oil.  Valves shall be 
two-way, direct acting, normally closed (open when energized, closed when 
de-energized), with brass body and resilient seat material.  Solenoid 
enclosures shall be NEMA ICS 6, Type 1.  Body connections shall be same 
size as connecting piping.  Valve shall be in line before the fuel pump.

2.2.4.5   Strainer

Simplex strainers shall comply with Section 15192N FUEL OIL PIPING.

2.2.4.6   Fuel Oil Cooler

Provide an air cooled fuel oil cooler if the temperature of the fuel 
returned to the tank from the engine will cause overheating of the tank 
fuel above the maximum fuel temperature allowed by the engine manufacturer 
when operating at maximum rated generator power output and low fuel level 
in the tank.  The fuel oil cooler shall be furnished by the engine 
manufacturer for the application and the installation shall be complete 
including piping and power requirements.

2.2.5   Starting Battery System

Provide a 12-volt dc starting battery installation for starting of each 
engine-generator set utilizing an electric cranking system.

2.2.5.1   Engine Starting Battery

Provide maintenance free, sealed, lead-acid, SAE Type D diesel engine 
starting batteries.  Batteries shall have sufficient capacity to provide 60 
seconds of continuous cranking of the engine in an ambient temperature of 
20 degrees F.

2.2.5.2   Starting Battery Charger

UL 1236.  Provide 120 volt ac, enclosed, automatic equalizing, dual-rate, 
solid-state, constant voltage type battery charger with automatic ac line 
compensation.  Dc output shall be voltage regulated and current limited.
Charger shall have two ranges, float and equalize, and shall provide 
continuous taper charging.  The charger shall have a continuous output 
rating of not less than 10 amperes and shall be sized to recharge the 
engine starting batteries in a minimum of 8 hours while providing the 
control power needs of the engine-generator set.  Enclosure shall be NEMA 
ICS 6, Type 1.  The following accessories shall be included:

a.  Dc ammeter

b.  Dc voltmeter

c.  Equalize light

d.  Ac on light

e.  Low voltage light

f.  High voltage light

g.  Equalize test button/switch
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h.  Ac circuit breaker

i.  Low dc voltage alarm relay

j.  High dc voltage alarm relay

k.  Current failure relay

l.  Ac power failure relay

2.2.6   Engine-Generator Control Panel

Provide NEMA ICS 6, Type 1, enclosed control panel mounted on the 
engine-generator set with vibration isolators.  Provide the following 
control panel mounted devices and control features.

2.2.6.1   Control Panel Mounted Devices

a.  Engine Control Switch (ECS):  Provide a three position control switch 
with "MANUAL START" - "OFF/RESET" - "AUTO START" positions.

b.  Emergency Stop Push Button (ESPB):  Provide a red, mushroom head, 
twist-to-reset, maintained contact type push button.

c.  Generator Metering:  Provide ac metering package that displays ac 
voltage, current, and frequency of one phase of the generator output 
simultaneously.  Metering package shall include a voltmeter/ammeter 
phase selector switch to allow viewing of each phase.

d.  Generator Voltage Adjust Potentiometer (VAP):  Provide a potentiometer, 
locking screwdriver type, to adjust generator voltage.

e.  Engine Instrumentation:  Provide instrumentation package that displays 
the following engine information:

1.  Engine oil pressure

2.  Engine coolant temperature

3.  Engine speed (rpm)

4.  Engine running hours

f.  Indicating Lamps:  Provide LED type indicating lamps and a lamp test 
switch.  Lamps shall indicate the following alarm and shutdown 
conditions:

1.  Low engine lubricating oil pressure alarm

2.  Low engine lubricating oil pressure shutdown

3.  High engine coolant temperature alarm

4.  High engine coolant temperature shutdown

5.  Engine overcrank shutdown

6.  Engine overspeed shutdown
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7.  Emergency stop shutdown

8.  Starting battery system trouble alarm

9.  Day tank low fuel shutdown

10. Low engine coolant temperature alarm

11. Low coolant level shutdown

g.  Alarm Horn:  Provide an alarm horn and a horn silence switch.

h.  Panel Lamp:  Provide a panel lamp and lamp "ON-OFF" switch.

2.2.6.2   Crank Cycle/Terminate Relay

Provide crank cycle/terminate relay with adjustable crank/rest periods of 1 
to 60 seconds (initially set for 15 seconds) and adjustable total crank 
time of 30 seconds to 10 minutes (initially set for 75 seconds).

2.2.6.3   Engine Cooldown Relay

Provide cooldown relay with adjustable cool down time of 0 to 30 minutes 
(initially set at engine manufacturer's recommended time).

2.2.7   Remote Alarm Annunciator

Provide NEMA ICS 6, Type 1, enclosed remote alarm annunciator powered by 
the engine starting battery system.  The annunciator shall have a lamp test 
switch and LED type indicating lamps.  The annunciator shall give visual 
and audible warnings for the following operating and alarm conditions:

a.  Provide lamps for the following operating conditions:

1.  Operating power source, normal or emergency

2.  Starting battery system trouble

b.  Provide lamps and an audible signal for the following alarm conditions:

1.  Low engine lubricating oil pressure

2.  Low engine coolant temperature

3.  High engine coolant temperature

4.  Low fuel

5.  Engine overcrank shutdown

6.  Engine overspeed shutdown

2.2.8   Generator Circuit Breaker

UL 489, molded case, adjustable thermal magnetic trip type circuit breaker. 
The circuit breaker continuous current rating shall be adequate for the 
power rating of the engine-generator set and the circuit breaker shall be 
rated to withstand the short circuit current provided by the generator set. 
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Provide circuit breaker in a NEMA ICS 6, Type 1 enclosure mounted on the 
engine-generator set.

2.2.9   Electrical Support Equipment

Furnish with respective pieces of equipment.  Motors, controllers, 
contactors, and disconnects shall conform to Section 16402 INTERIOR 
DISTRIBUTION SYSTEM.  Provide electrical connections under Section 16402 
INTERIOR DISTRIBUTION SYSTEM.  Provide controllers and contactors with 
maximum of 120-volt control circuits, and auxiliary contacts for use with 
controls furnished.  When motors and equipment furnished are larger than 
size indicated, the cost of providing additional electrical service and 
related work shall be included under this section.

2.2.10   Weatherproof Enclosure

Provide for engine-generator set and fabricate from zinc coated or 
phosphatized and shop primed 16 gage minimum sheet steel in accordance with 
the manufacturer's standard design.  Provide a complete, weatherproof 
enclosure for the engine, generator, and auxiliary systems and equipment.
Support exhaust piping and silencer so that the turbocharger is not 
subjected to exhaust system weight or lateral forces generated in 
connecting piping that exceed the engine manufacturer's maximum allowed 
forces and moments.  The housing shall have sufficient louvered openings to 
allow entrance of outside air for engine and generator cooling at full 
load.  Design louvered openings to exclude driving rain and snow.  Provide 
properly arranged and sized, hinged panels in the enclosure to allow 
convenient access to the engine, generator, and control equipment for 
maintenance and operational procedures.  Provide hinged panels with spring 
type latches which shall hold the panels closed securely and will not allow 
them to vibrate.  Brace the housing internally to prevent excessive 
vibration when the set is in operation.

2.3   SPECIAL WRENCHES AND TOOLS

Wrenches and tools specifically designed and required to work on the new 
equipment, which are not commercially available as standard mechanic's 
tools, shall be furnished to the Contracting Officer.

2.4   IDENTIFICATION OF EQUIPMENT

Provide plates and tags sized so that inscription is readily legible to 
operating or maintenance personnel and securely mounted to or attached in 
proximity of their identified controls or equipment.  Lettering shall be 
normal block lettering, a minimum of 0.25 inch high.

2.4.1   Materials

Construct ID plates and tags of 16 gage minimum thickness bronze or 
stainless steel sheet metal engraved or stamped with inscription.
Construct plates and tags not exposed to the weather or high operational 
temperature of the diesel engine of laminated plastic, 0.125 inch thick, 
matte white finish with black center core, with lettering accurately 
aligned and engraved into the core.

2.4.2   Control Devices and Operation Indicators

Provide ID plates or tags for control devices and operation indicators, 
including valves, off-on switches, visual alarm annunciators, gages and 
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thermometers, that are required for operation and maintenance of provided 
mechanical systems.  Plates or tags shall be minimum of 0.5 inch high and 2 
inches long and shall indicate component system and component function.

2.4.3   Equipment

Provide ID plates of a minimum size of 3 inches high and 5 inches long on 
provided equipment indicating the following information:

a.  Manufacturer's name, address, type and model number, and serial number;

b.  Contract number and accepted date;

c.  Capacity or size;

d.  System in which installed; and

e.  System which it controls.

2.5   ASSEMBLED OPERATION AND MAINTENANCE MANUALS

The contents of the assembled operation and maintenance manuals shall 
include the manufacturer's O&M information required by the paragraph 
entitled "SD-10, Operation and Maintenance Data" and the manufacturer's O&M 
information specified in Section 16410N AUTOMATIC TRANSFER SWITCHES.

a.  Manuals shall be in separate books or volumes, assembled and bound 
securely in durable, hard covered, water resistant binder, and indexed 
by major assembly and components in sequential order.

b.  A table of contents (index) shall be made part of the assembled O&M.
The manual shall be assembled in the order noted in table of contents.

c.  The cover sheet or binder on each volume of the manuals shall be 
identified and marked with the words, "Operation and Maintenance 
Manual."

2.6   SOURCE QUALITY CONTROL

Perform and report on factory tests and inspections prior to shipment. 
Provide certified copies of manufacturer's test data and results.  Test 
procedures shall conform to ASME, IEEE,[ IEC,] and ANSI standards, and to 
ISO requirements on testing, as appropriate and applicable.  The 
manufacturer performing the tests shall provide equipment, labor, and 
consumables necessary for tests and measuring and indicating devices shall 
be certified to be within calibration.  Tests shall indicate satisfactory 
operation and attainment of specified performance.  If satisfactory, 
equipment tested will be given a tentative approval.  Equipment shall not 
be shipped before approval of the factory test reports for the following 
tests.

2.6.1   Engine Tests

Perform customary commercial factory tests in accordance with ISO 3046 on 
each engine and associated engine protective device, including, but not 
limited to the following:

a.  Perform dynamometer test at rated power.  Record horsepower at rated 
speed and nominal characteristics such as lubricating oil pressure, 
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jacket water temperature, and ambient temperature.

b.  Test and record the values that the low oil pressure alarm and 
protective shutdown devices actuate prior to assembly on the engine.

c.  Test and record values that the high jacket water temperature alarm and 
protective shutdown devices actuate prior to assembly on the engine.

2.6.2   Generator Tests

Tests shall be performed on the complete factory assembled generator prior 
to shipment.  Conduct tests in accordance with IEEE Std 115, NEMA C50.10 
and NEMA MG 1.

2.6.2.1   Routine Tests

Perform the following routine tests on the generators and their exciters:

a.  Resistance of armature and field windings

b.  Mechanical balance

c.  Phases sequence

d.  Open circuit saturation curve and phase (voltage) balance test

e.  Insulation resistance of armature and field windings

f.  High potential test

2.6.2.2   Design Tests

Submit the following design tests made on prototype machines that are 
physically and electrically identical to the generators specified.

a.  Temperature rise test

b.  Short circuit saturation curve and current balance test

2.6.3   Assembled Engine-Generator Set Tests

Submit the following tests made on prototype machines that are physically 
and electrically identical to the engine-generator set specified.

2.6.3.1   Initial Stabilization Readings

Operate the engine-generator set and allow the set to stabilize at rated kW 
at rated power factor, rated voltage, and rated frequency.  During this 
period record instrument readings for output power (kW), terminal voltage, 
line current, power factor, frequency (rpm) generator (exciter) field 
voltage and current, lubricating oil pressure, jacket water temperature, 
and ambient temperature at minimum intervals of 15 minutes.  Adjust the 
load, voltage, and frequency to maintain rated load at rated voltage and 
frequency.  Adjustments to load, voltage, or frequency controls shall be 
recorded on the data sheet at the time of adjustment.  Stabilization shall 
be considered to have occurred when four consecutive voltage and current 
recorded readings of the generator (or exciter) field either remain 
unchanged or have only minor variations about an equilibrium condition with 
no evident continued increase or decrease in value after the last 
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adjustment to the load, voltage, or frequency has been made.

2.6.3.2   Regulator Range Test

Remove load and record instrument readings (after transients have 
subsided).  Adjust voltage to the maximum attainable value or to a value 
just prior to actuation of the overvoltage protection device.  Apply rated 
load and adjust voltage to the minimum attainable value or a value just 
prior to activation of the undervoltage protection device.  The data sheets 
shall indicate the voltage regulation as a percent of rated voltage and the 
maximum and minimum voltages attainable.  Voltage regulation shall be 
defined as follows:

Percent Regulation = ((No-Load Voltage) - (Rated-Load Voltage)) x 100
                                     (Rated-Load Voltage)

2.6.3.3   Frequency Range Test

Adjust the engine-generator set frequency for the maximum attainable 
frequency at rated load.  Record instrument readings.  Adjust the 
engine-generator set frequency for the specified minimum attainable 
frequency at rated load.  Record instrument readings.  Reduce the load to 
zero and adjust the engine-generator set frequency for the maximum 
attainable frequency.  Record instrument readings.  Adjust the 
engine-generator set frequency for the minimum attainable frequency.
Record instrument readings.  The data sheet shall show the maximum and 
minimum frequencies attained at rated load, and at no load.

2.6.3.4   Transient Response Test

Drop the load to no load and re-apply rated load three times to ensure that 
the no load and rated load voltage and frequency values are repeatable and 
that the frequency and voltage regulation is within the limits specified.
Record generator terminal voltage and frequency using a high speed strip 
chart recorder.  The data sheet shall show the following results:

a.  Frequency

1.  Stability bandwidth or deviation in percent of rated frequency.

2.  Recovery time.

3.  Overshoot and undershoot.

b.  Voltage

1.  Stability bandwidth or deviation in percent of rated voltage.

2.  Recovery time.

3.  Overshoot and undershoot.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall conform to the applicable requirements of IEEE C2 NFPA 30, 
NFPA 37, and NFPA 70.
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3.2   GROUNDING

NFPA 70 and IEEE C2, except that grounding systems shall have a resistance 
to solid earth ground not exceeding 5 ohms.

3.2.1   Grounding Electrodes

Provide driven ground rods as specified.  Connect ground conductors to the 
upper end of ground rods by exothermic weld or compression connector.
Provide compression connectors at equipment end of ground conductors.

3.2.2   Engine-Generator Set Grounding

Provide separate copper grounding conductors and connect them to the ground 
system as indicated.

3.2.3   Connections

Make joints in grounding conductors by exothermic weld or compression 
connector.  Exothermic welds and compression connectors shall be installed 
as specified.

3.2.4   Grounding and Bonding Equipment

UL 467, except as indicated or specified otherwise.

3.3   PREREQUISITES FOR FUNCTIONAL ACCEPTANCE TESTING

Completion of the following requirements is mandatory prior to scheduling 
functional acceptance tests for the engine-generator set and auxiliary 
equipment.

3.3.1   Piping Tests

Complete as specified in Section 15192N FUEL OIL PIPING.

3.3.2   Performance of Acceptance Checks and Tests

The acceptance checks and tests shall be accomplished by the testing 
organization as described in Section 16081 APPARATUS INSPECTION AND TESTING.

3.3.2.1   Generator Sets

Complete as specified in the paragraph entitled "Acceptance Checks and 
Tests."

3.3.2.2   Automatic Transfer Switches

Complete acceptance checks and tests as specified in Section 16410N 
AUTOMATIC TRANSFER SWITCHES.

3.3.3   Preliminary Operations

The start-up engineer shall conduct manufacturer recommended start-up 
procedures and tests to verify that the engine-generator set and auxiliary 
equipment are ready for functional acceptance tests.  Give the Contracting 
Officer 15 days' advance notice that preliminary operations will be 
conducted.  After preliminary operation has been successfully conducted, 
the start-up engineer will notify the Contracting Officer in writing 
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stating the engine-generator set and auxiliary equipment are ready for 
functional acceptance tests.

3.3.4   Preliminary Assembled Operation and Maintenance Manuals

Preliminary assembled operation and maintenance manuals shall have been 
submitted to and approved by the Contracting Officer.  Manuals shall be 
prepared as specified in the paragraph entitled "Assembled Operation and 
Maintenance Manuals."

3.3.5   Functional Acceptance Test Procedure

Test procedure shall be prepared by the start-up engineer specifically for 
the engine-generator set and auxiliary equipment.  The test agenda shall 
cover the requirements specified in the paragraph entitled "Functional 
Acceptance Tests."  The test procedure shall indicate in detail how tests 
are to be conducted.  A statement of the tests that are to be performed 
without indicating how the tests are to be performed is not acceptable.
Indicate what work is planned on each workday and identify the calendar 
dates of the planned workdays.  Specify what additional technical support 
personnel is needed such as factory representatives for major equipment.
Specify on which testing workday each technical support personnel is 
needed.  Data recording forms to be used to document test results are to be 
submitted with the proposed test procedure.  A list of test equipment and 
instruments shall also be included in the test procedure.

3.3.6   Test Equipment

Test equipment and instruments shall be on hand prior to scheduling field 
tests or, subject to Contracting Officer approval, evidence shall be 
provided to show that arrangements have been made to have the necessary 
equipment and instruments on site prior to field testing.

3.4   FIELD QUALITY CONTROL

Give Contracting Officer 15 days notice of dates and times scheduled for 
tests which require the presence of the Contracting Officer.  The 
Contracting Officer will coordinate with the using activity and schedule a 
time that will eliminate or minimize interruptions and interference with 
the activity operations.  The Contractor shall be responsible for costs 
associated with conducting tests outside of normal working hours and with 
incorporating special arrangements and procedures, including temporary 
power conditions.  The Contractor shall provide labor, equipment, diesel 
fuel, test load, and consumables required for the specified tests.  The 
test load shall be a cataloged product.  Calibration of measuring devices 
and indicating devices shall be certified.  Refer to Section 16050N BASIC 
ELECTRICAL MATERIALS AND METHODS, for requirements for a cataloged product. 
 Perform the following field tests.

3.4.1   Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations, and include 
the following visual and mechanical inspections and electrical tests, 
performed in accordance with NETA ATS.

3.4.1.1   Circuit Breakers - Low Voltage Insulated Case/Molded Case

a.  Visual and mechanical inspection
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1.  Compare nameplate data with specifications and approved shop 
drawings.

2.  Inspect circuit breaker for correct mounting.

3.  Operate circuit breaker to ensure smooth operation.

4.  Inspect case for cracks or other defects.

5.  Verify tightness of accessible bolted connections and cable 
connections by calibrated torque-wrench method.  Thermographic 
survey is not required.

6.  Inspect mechanism contacts and arc chutes in unsealed units.

b.  Electrical Tests

1.  Perform contact-resistance tests.

2.  Perform insulation-resistance tests.

3.  Adjust Breaker(s) for final settings in accordance with 
engine-generator set manufacturer's requirements.

3.4.1.2   Current Transformers

a.  Visual and Mechanical Inspection

1.  Compare equipment nameplate data with specifications and approved 
shop drawings.

2.  Inspect physical and mechanical condition.

3.  Verify correct connection.

4.  Verify that adequate clearances exist between primary and 
secondary circuit.

5.  Verify tightness of accessible bolted electrical connections by 
calibrated torque-wrench method.  Thermographic survey is not 
required.

6.  Verify that all required grounding and shorting connections 
provide good contact.

b.  Electrical Tests

1.  Perform insulation-resistance tests.

2.  Perform polarity tests.

3.  Perform ratio-verification tests.

3.4.1.3   Metering and Instrumentation

a.  Visual and Mechanical Inspection

1.  Compare equipment nameplate data with specifications and approved 
shop drawings.
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2.  Inspect physical and mechanical condition.

3.  Verify tightness of electrical connections.

b.  Electrical Tests

1.  Determine accuracy of meters at 25, 50, 75, and 100 percent of 
full scale.

2.  Calibrate watthour meters according to manufacturer's published 
data.

3.  Verify all instrument multipliers.

4.  Electrically confirm that current transformer secondary circuits 
are intact.

3.4.1.4   Battery Systems

a.  Visual and mechanical inspection

1.  Compare equipment nameplate data with specifications and approved 
shop drawings.

2.  Inspect physical and mechanical condition.

3.  Verify tightness of accessible bolted electrical connections by 
calibrated torque-wrench method.  Thermographic survey is not 
required.

4.  Measure electrolyte specific gravity and temperature and visually 
check fill level.

5.  Verify adequacy of battery support racks, mounting, anchorage, and 
clearances.

b.  Electrical tests

1.  Set charger float and equalizing voltage levels.

2.  Verify all charger functions and alarms.

3.  Measure each cell voltage and total battery voltage with charger 
energized and in float mode of operation.

4.  Perform a capacity load test.

3.4.1.5   Engine-Generator Set

a.  Visual and mechanical inspection

1.  Compare equipment nameplate data with specifications and approved 
shop drawings.

2.  Inspect physical and mechanical condition.

3.  Inspect for correct anchorage and grounding.
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b.  Electrical and mechanical tests

1.  Perform an insulation-resistance test on generator winding with 
respect to ground.  Calculate polarization index.

2.  Perform phase rotation test to determine compatibility with load 
requirements.

3.5.1.6   Grounding System

a.  Visual and mechanical inspection

1.  Inspect ground system for compliance with contract plans and 
specifications.

b.  Electrical tests

1. Perform ground-impedance measurements utilizing the 
fall-of-potential method.  On systems consisting of interconnected 
ground rods, perform tests after interconnections are complete.
On systems consisting of a single ground rod perform tests before 
any wire is connected.  Take measurements in normally dry weather, 
not less than 48 hours after rainfall.  Use a portable ground 
testing megger in accordance with manufacturer's  instructions to 
test each ground or group of grounds.  The instrument shall be 
equipped with a meter reading directly in ohms or fractions 
thereof to indicate the ground value of the ground rod or 
grounding systems under test.]

3.4.2   Functional Acceptance Tests

The tests shall be performed by the start-up engineer.  Upon successful 
test completion, the start-up engineer shall provide the Contracting 
Officer with a written test report within 15 calendar days showing the 
tests performed and the results of each test.  The report shall include the 
completed approved test data forms and certification from the start-up 
engineer that the test results fall within the manufacturer's recommended 
limits and meet the specified requirements performance.  The report shall 
be dated and signed by the start-up engineer, and submitted for approval by 
the Contracting Officer.  The Contracting Officer will witness final 
acceptance tests.  Testing shall include but not be limited to:

a.  Verify proper functioning of each engine protective shutdown device and 
pre-shutdown alarm device.  Testing of the devices shall be 
accomplished by simulating device actuation and observing proper alarm 
and engine shutdown operation.

b.  Verify proper functioning of the engine overspeed trip device.
Testing of the overspeed trip device shall be accomplished by raising 
the speed of the engine-generator set until an overspeed trip is 
experienced.

c.  Verify proper functioning of the crank cycle/terminate relay.   Testing 
of the relay shall be accomplished by engaging the starter motor with 
the engine being prevented from running.  Observe the complete 
crank/rest cycle as described in the paragraph entitled "Crank 
Cycle/Terminate Relay."

d.  Verify proper functioning of the following automatic and manual 
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operations.  Testing shall include but not be limited to:

1.  Loss of Utility:  Initiate a normal power failure with connected 
test load of rated kW at 1.0 power factor.  Record time delay on 
start, cranking time until engine starts and runs, time to come up 
to operating speed, voltage and frequency overshoot, and time to 
achieve steady state conditions with all switches transferred to 
emergency position.

2.  Return of Utility:  Return normal power and record time delay on 
retransfer for each automatic transfer switch, and time delay on 
engine cooldown and shutdown.

3.  Manual starting

4.  Emergency stop

e.  Operate the engine-generator set at rated current (amperes) until the 
jacket water temperature stabilizes.  Stabilization will be considered 
to have occurred when three consecutive temperature readings remain 
unchanged.  Continue to operate the generator set for an additional 2 
hours.  Record instrument readings for terminal voltage, line current, 
frequency (Hz), engine speed rpm, lubricating oil pressure, jacket 
water temperature, and ambient temperature at 5 minute intervals for 
first 15 minutes and at 15 minute intervals thereafter.

3.4.3   Emissions Tests

Provide on site testing by a certified testing organization of each 
engine-generator set.  Testing shall be in accordance with an EPA approved 
method, 40 CFR 60, (Appendix, Method 7, 7A, 7B, 7C, 7D or 7E).  Emissions 
at rated full load shall be within the limits specified in the paragraph 
entitled "Diesel Engine Emissions Limits."

       -- End of Section --
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SECTION 16402

INTERIOR DISTRIBUTION SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B 1 (2001) Hard-Drawn Copper Wire

ASTM B 8 (2004) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft

ASTM D 709 (2001) Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2002) National Electrical Safety Code

IEEE Std 100 (2000) The Authoritave Dictionary of IEEE 
Standards Terms

IEEE Std 81 (1983) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System 
(Part 1)Normal Measurements

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2003) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA C80.1 (1994) Rigid Steel Conduit - Zinc Coated 
(GRC)

NEMA ICS 1 (2000) Industrial Control and Systems: 
General Requirements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2005) National Electrical Code

NFPA 70E (2004) Electrical Safety in the Workplace

UNDERWRITERS LABORATORIES (UL)

UL 1 (2005) Flexible Metal Conduit

UL 360 (2003) Liquid-Tight Flexible Steel Conduits
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UL 44 (1999; Rev thru May 2002) 
Thermoset-Insulated Wires and Cables

UL 467 (2004) Grounding and Bonding Equipment

UL 486A-486B (2003; Rev thru Apr 2004) Wire Connectors

UL 486C (2004) Splicing Wire Connectors

UL 489 (2002; Rev thru May 2003) Molded-Case 
Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures

UL 50 (1995; Rev thru Sep 2003) Enclosures for 
Electrical Equipment

UL 6 (2000; Rev thru May 2003) Rigid Metal 
Conduit

UL 67 (1993; Rev thru Nov 2003) Panelboards

UL 83 (2003; Rev thru Mar 2004) 
Thermoplastic-Insulated Wires and Cables

1.2   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in these specifications, and on the drawings, shall be as defined in 
IEEE Std 100.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  The 
following shall be submitted in accordance with Section 1330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Panelboards; G

Include wiring diagrams and installation details of equipment 
indicating proposed location, layout and arrangement, control 
panels, accessories, piping, ductwork, and other items that must 
be shown to ensure a coordinated installation.  Wiring diagrams 
shall identify circuit terminals and indicate the internal wiring 
for each item of equipment and the interconnection between each 
item of equipment.  Drawings shall indicate adequate clearance for 
operation, maintenance, and replacement of operating equipment 
devices.

SD-03 Product Data

Circuit breakers; G

Switches; G

SD-06 Test Reports
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600-volt wiring test; G

Grounding system test; G

SD-10 Operation and Maintenance Data

Electrical Systems, Data Package 4; G

Submit operation and maintenance data in accordance with Section 
01781, OPERATION AND MAINTENANCE DATA and as specified herein.

1.4   QUALITY ASSURANCE

1.4.1   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory and 
advisory provisions of NFPA 70 unless more stringent requirements are 
specified or indicated.

1.4.2   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.4.2.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.4.2.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.5   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

PART 2   PRODUCTS
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2.1   MATERIALS AND EQUIPMENT

Materials, equipment, and devices shall, as a minimum, meet requirements of 
UL, where UL standards are established for those items, and requirements of 
NFPA 70.

2.2   CONDUIT AND FITTINGS

Shall conform to the following:

2.2.1   Rigid Metallic Conduit

2.2.1.1   Rigid, Threaded Zinc-Coated Steel Conduit

NEMA C80.1, UL 6.

2.2.2   Flexible Metal Conduit

UL 1.

2.2.2.1   Liquid-Tight Flexible Metal Conduit, Steel

UL 360.

2.2.3   Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B.  Ferrous fittings shall be cadmium- or zinc-coated in accordance 
with UL 514B.

2.2.3.1   Fittings for Rigid Metal Conduit and IMC

Threaded-type.  Split couplings unacceptable.

2.3   WIRES AND CABLES

Wires and cables shall meet applicable requirements of NFPA 70 and UL for 
type of insulation, jacket, and conductor specified or indicated.  Wires 
and cables manufactured more than 12 months prior to date of delivery to 
site shall not be used.

2.3.1   Conductors

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 
10 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
ampacities shown are based on copper, unless indicated otherwise.  All 
conductors shall be copper.

2.3.1.1   Minimum Conductor Sizes

Minimum size for branch circuits shall be No. 12 AWG; for Class 1 
remote-control and signal circuits, No. 14 AWG; for Class 2 low-energy, 
remote-control and signal circuits, No. 16 AWG; and for Class 3 low-energy, 
remote-control, alarm and signal circuits, No. 22 AWG.

2.3.2   Color Coding

Provide for service, feeder, branch, control, and signaling circuit 
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conductors.  Color shall be green for grounding conductors and white for 
neutrals; except where neutrals of more than one system are installed in 
same raceway or box, other neutrals shall be white with a different colored 
(not green) stripe for each.  Color of ungrounded conductors in different 
voltage systems shall be as follows:

a.  208/120 volt, three-phase

(1)  Phase A - black

(2)  Phase B - red

(3)  Phase C - blue

b.  480/277 volt, three-phase

(1)  Phase A - brown

(2)  Phase B - orange

(3)  Phase C - yellow

2.3.3   Insulation

Unless specified or indicated otherwise or required by NFPA 70, power and 
lighting wires shall be 600-volt, Type XHHW conforming to UL 44, except 
that grounding wire may be type TW conforming to UL 83; remote-control and 
signal circuits shall be Type TW or TF, conforming to UL 83.

2.3.4   Bonding Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.4   SPLICES AND TERMINATION COMPONENTS

UL 486A-486B for wire connectors and UL 510 for insulating tapes.
Connectors for No. 10 AWG and smaller diameter wires shall be insulated, 
pressure-type in accordance with UL 486A-486B or UL 486C (twist-on splicing 
connector).  Provide solderless terminal lugs on stranded conductors.

2.5   PANELBOARDS

UL 67 and UL 50 having a short-circuit current rating of 10,000 amperes 
symmetrical minimum.  Panelboards shall be circuit breaker-equipped.
Design shall be such that individual breakers can be removed without 
disturbing adjacent units or without loosening or removing supplemental 
insulation supplied as means of obtaining clearances as required by UL.
Main breaker shall be "separately" mounted "above" branch breakers.  Where 
"space only" is indicated, make provisions for future installation of 
breakers.  Directories shall indicate load served by each circuit in 
panelboard.  Directories shall also indicate source of service to 
panelboard (e.g., Panel PA served from Panel MDP).  Type directories and 
mount in holder behind transparent protective covering. Panelboard shall 
have nameplates in accordance with paragraph FIELD FABRICATED NAMEPLATES.

2.5.1   Enclosure
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Enclosures shall meet the requirements of UL 50.  All cabinets shall be 
fabricated from sheet steel of not less than  No. 10 gauge if flush-mounted 
or mounted outdoors, and not less than No. 12 gauge if surface-mounted 
indoors, with full seam-welded box ends.  Cabinets mounted outdoors or 
flush-mounted shall be hot-dipped galvanized after fabrication.  Cabinets 
shall be painted in accordance with paragraph PAINTING.  Front edges of 
cabinets shall be form-flanged or fitted with structural shapes welded or 
riveted to the sheet steel, for supporting the panelboard front.  All 
cabinets shall be so fabricated that no part of any surface on the finished 
cabinet shall deviate from a true plane by more than 1/8 inch.  Holes shall 
be provided in the back of indoor surface-mounted cabinets, with outside 
spacers and inside stiffeners, for mounting the cabinets with a 1/2 inch 
clear space between the back of the cabinet and the wall surface.  Flush 
doors shall be mounted on hinges that expose only the hinge roll to view 
when the door is closed.  Each door shall be fitted with a combined catch 
and lock, except that doors over 24 inches long shall be provided with a 
three-point latch having a knob with a T-handle, and a cylinder lock.  Two 
keys shall be provided with each lock, and all locks shall be keyed alike.
Finished-head cap screws shall be provided for mounting the panelboard 
fronts on the cabinets.

2.5.2   Panelboard Buses

Support bus bars on bases independent of circuit breakers.  Main buses and 
back pans shall be designed so that breakers may be changed without 
machining, drilling, or tapping.  Provide isolated neutral bus in each 
panel for connection of circuit neutral conductors.  Provide separate 
ground bus identified as equipment grounding bus per UL 67 for connecting 
grounding conductors; bond to steel cabinet.

2.5.3   Circuit Breakers

UL 489, thermal magnetic-type having a minimum short-circuit current rating 
equal to the short-circuit current rating of the panelboard in which the 
circuit breaker shall be mounted.  Breaker terminals shall be UL listed as 
suitable for type of conductor provided. Series rated circuit breakers and 
plug-in circuit breakers are unacceptable.

2.5.3.1   Multipole Breakers

Provide common trip-type with single operating handle.  Breaker design 
shall be such that overload in one pole automatically causes all poles to 
open.  Maintain phase sequence throughout each panel so that any three 
adjacent breaker poles are connected to Phases A, B, and C, respectively.

2.6   GROUNDING AND BONDING EQUIPMENT

2.6.1   Ground Rods

UL 467.  Ground rods shall be copper-clad steel, with minimum diameter of 
3/4 inch and minimum length of 10 feet.

2.7   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.
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2.8   FIELD FABRICATED NAMEPLATES

ASTM D 709.  Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified or as indicated on the 
drawings.  Each nameplate inscription shall identify the function and, when 
applicable, the position.  Nameplates shall be melamine plastic, 0.125 inch 
thick, white with black center core.  Surface shall be matte finish.
Corners shall be square.  Accurately align lettering and engrave into the 
core.  Minimum size of nameplates shall be one by 2.5 inches.  Lettering 
shall be a minimum of 0.25 inch high normal block style.

2.9   WARNING SIGNS

Provide warning signs for flash protection in accordance with NFPA 70E and 
NEMA Z535.4 for switchboards, panelboards, industrial control panels, and 
motor control centers that are in other than dwelling occupancies and are 
likely to require examination, adjustment, servicing, or maintenance while 
energized.  Provide field installed signs to warn qualified persons of 
potential electric arc flash hazards when warning signs are not provided by 
the manufacturer.  The marking shall be clearly visible to qualified 
persons before examination, adjustment, servicing, or maintenance of the 
equipment.

2.10   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance 
test and the additional requirements as specified herein.  Interior and 
exterior steel surfaces of equipment enclosures shall be thoroughly cleaned 
and then receive a rust-inhibitive phosphatizing or equivalent treatment 
prior to painting.  Exterior surfaces shall be free from holes, seams, 
dents, weld marks, loose scale or other imperfections.  Interior surfaces 
shall receive not less than one coat of corrosion-resisting paint in 
accordance with the manufacturer's standard practice.  Exterior surfaces 
shall be primed, filled where necessary, and given not less than two coats 
baked enamel with semigloss finish.  Equipment located indoors shall be 
ANSI Light Gray, and equipment located outdoors shall be ANSI Light Gray.
Provide manufacturer's coatings for touch-up work and as specified in 
paragraph FIELD APPLIED PAINTING.

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations, including weatherproof and hazardous locations 
and ducts, plenums and other air-handling spaces, shall conform to 
requirements of NFPA 70 and IEEE C2 and to requirements specified herein.

3.1.1   Wiring Methods

Provide insulated conductors installed in rigid steel conduit required by 
NFPA 70.  Grounding conductor shall be separate from electrical system 
neutral conductor.  Provide insulated green equipment grounding conductor 
for circuit(s) installed in conduit and raceways. Minimum conduit size 
shall be 3/4 inch in diameter for low voltage lighting and power circuits.

3.1.1.1   Pull Wire

Install pull wires in empty conduits.  Pull wire shall be plastic having 
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minimum 200-pound force tensile strength.  Leave minimum 36 inches of slack 
at each end of pull wire.

3.1.2   Conduit Installation

Unless indicated otherwise, conceal conduit under floor slabs and within 
finished walls, ceilings, and floors.  Keep conduit minimum  6 inches away 
from parallel runs of flues and steam or hot water pipes.  Install conduit 
parallel with or at right angles to ceilings, walls, and structural members 
where located above accessib3.1.2.1   [Enter Appropriate Subpart Title Here]

le space.

3.1.2.2   Conduit Support

Support conduit by pipe straps, wall brackets, hangers, or ceiling trapeze. 
Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by 
concrete inserts or expansion bolts on concrete or brick; and by machine 
screws, welded threaded studs, or spring-tension clamps on steel work. 
Threaded C-clamps may be used on rigid steel conduit only.  Do not weld 
conduits or pipe straps to steel structures.  Load applied to fasteners 
shall not exceed one-fourth proof test load.  Fasteners attached to 
concrete ceiling shall be vibration resistant and shock-resistant.  Holes 
cut to depth of more than 1 1/2 inches in reinforced concrete beams or to 
depth of more than 3/4 inch in concrete joints shall not cut main 
reinforcing bars.  Fill unused holes.  In partitions of light steel 
construction, use sheet metal screws.  In suspended-ceiling construction, 
run conduit above ceiling.  Do not support conduit by ceiling support 
system.  Conduit and box systems shall be supported independently of both 
(a) tie wires supporting ceiling grid system, and (b) ceiling grid system 
into which ceiling panels are placed.  Supporting means shall not be shared 
between electrical raceways and mechanical piping or ducts.  Installation 
shall be coordinated with above-ceiling mechanical systems to assure 
maximum accessibility to all systems.  Spring-steel fasteners may be used 
for lighting branch circuit conduit supports in suspended ceilings in dry 
locations. Where conduit crosses building expansion joints, provide 
suitable expansion fitting that maintains conduit electrical continuity by 
bonding jumpers or other means.  For conduits greater than 2 1/2 inches 
inside diameter, provide supports to resist forces of 0.5 times the 
equipment weight in any direction and 1.5 times the equipment weight in the 
downward direction.

3.1.2.3   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal 
fittings.  Make field-made bends and offsets with hickey or conduit-bending 
machine.  Do not install crushed or deformed conduits.  Avoid trapped 
conduits.  Prevent plaster, dirt, or trash from lodging in conduits, boxes, 
fittings, and equipment during construction.  Free clogged conduits of 
obstructions.

3.1.2.4   Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where 
required by NFPA 70, where insulated bushings are used, and where bushings 
cannot be brought into firm contact with the box; otherwise, use at least 
minimum single locknut and bushing.  Locknuts shall have sharp edges for 
digging into wall of metal enclosures.  Install bushings on ends of 
conduits, and provide insulating type where required by NFPA 70.
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3.1.3   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling 
of wires, making connections, and mounting of devices or fixtures.  Boxes 
for metallic raceways shall be cast-metal, hub-type when located in wet 
locations, when surface mounted on outside of exterior surfaces,[ when 
surface mounted on interior walls exposed up to 7 feet above floors and 
walkways and when specifically indicated.  Boxes in other locations shall 
be sheet steel.  Each box shall have volume required by NFPA 70 for number 
of conductors enclosed in box.  Boxes for mounting lighting fixtures shall 
be minimum 4 inches square, or octagonal, except that smaller boxes may be 
installed as required by fixture configurations, as approved.  Boxes for 
use in masonry-block or tile walls shall be square-cornered, tile-type, or 
standard boxes having square-cornered, tile-type covers.  Provide gaskets 
for cast-metal boxes installed in wet locations and boxes installed flush 
with outside of exterior surfaces.  Provide separate boxes for flush or 
recessed fixtures when required by fixture terminal operating temperature; 
fixtures shall be readily removable for access to boxes unless ceiling 
access panels are provided.  Support boxes and pendants for surface-mounted 
fixtures on suspended ceilings independently of ceiling supports.  Fasten 
boxes and supports with wood screws on wood, with bolts and expansion 
shields on concrete or brick, with toggle bolts on hollow masonry units, 
and with machine screws or welded studs on steel. In open overhead spaces, 
cast boxes threaded to raceways need not be separately supported except 
where used for fixture support; support sheet metal boxes directly from 
building structure or by bar hangers.  Where bar hangers are used, attach 
bar to raceways on opposite sides of box, and support raceway with 
approved-type fastener maximum 24 inches from box.  When penetrating 
reinforced concrete members, avoid cutting reinforcing steel.

3.1.3.1   Pull Boxes

Construct of at least minimum size required by NFPA 70 of code-gauge
galvanized sheet steel.  Provide boxes with screw-fastened covers.  Where 
several feeders pass through common pull box, tag feeders to indicate 
clearly electrical characteristics, circuit number, and panel designation.

3.1.4   Conductor Identification

Provide conductor identification within each enclosure where tap, splice, 
or termination is made.  For conductors No. 6 AWG and smaller diameter, 
color coding shall be by factory-applied, color-impregnated insulation.
For conductors No. 4 AWG and larger diameter, color coding shall be by 
plastic-coated, self-sticking markers; colored nylon cable ties and plates; 
or heat shrink-type sleeves. 

3.1.4.1   Marking Strips

White or other light-colored plastic marking strips, fastened by screws to 
each terminal block, shall be provided for wire designations.  The wire 
numbers shall be made with permanent ink.  The marking strips shall be 
reversible to permit marking both sides, or two marking strips shall be 
furnished with each block.  Marking strips shall accommodate the two sets 
of wire numbers.  Each device to which a connection is made shall be 
assigned a device designation in accordance with NEMA ICS 1 and each device 
terminal to which a connection is made shall be marked with a distinct 
terminal marking corresponding to the wire designation used on the 
Contractor's schematic and connection diagrams.  The wire (terminal point) 
designations used on the Contractor's wiring diagrams and printed on 
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terminal block marking strips may be according to the Contractor's standard 
practice; however, additional wire and cable designations for 
identification of remote (external) circuits shall be provided for the 
Government's wire designations.  Prints of the marking strips drawings 
submitted for approval will be so marked and returned to the Contractor for 
addition of the designations to the terminal strips and tracings, along 
with any rearrangement of points required.

3.1.5   Splices

Make splices in accessible locations.  Make splices in conductors No. 10 
AWG and smaller diameter with insulated, pressure-type connector.  Make 
splices in conductors No. 8 AWG and larger diameter with solderless 
connector, and cover with insulation material equivalent to conductor 
insulation.

3.1.6   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated 
walls, partitions, floors, or ceilings.

3.1.7   Grounding and Bonding

Provide In accordance with NFPA 70.  Ground exposed, non-current-carrying 
metallic parts of electrical equipment, metallic raceway systems, grounding 
conductor in metallic raceways and neutral conductor of wiring systems. 

3.1.7.1   Ground Rods

Provide cone pointed ground rods.  The resistance to ground shall be 
measured using the fall-of-potential method described in IEEE Std 81.  The 
maximum resistance of a driven ground shall not exceed 25 ohms under 
normally dry conditions.

 3.1.7.2   Grounding Connections

Make grounding connections which are buried or otherwise normally 
inaccessible, by exothermic weld or compression connector.

a.  Make exothermic welds strictly in accordance with the weld 
manufacturer's written recommendations.  Welds which are "puffed 
up" or which show convex surfaces indicating improper cleaning are 
not acceptable.  Mechanical connectors are not required at 
exothermic welds.

b.  Make compression connections using a hydraulic compression tool to 
provide the correct circumferential pressure.  Tools and dies 
shall be as recommended by the manufacturer.  An embossing die 
code or other standard method shall provide visible indication 
that a connector has been adequately compressed on the ground wire.

3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING
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Provide the number of signs required to be readable from each accessible 
side.  Space the signs in accordance with NFPA 70E.

3.4   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria.

3.5   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test 
results.  Give Contracting Officer 5 working days notice prior to each
test.

3.5.1   Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at least five 
times, demonstrating satisfactory operation each time.

3.5.2   600-Volt Wiring Test

Test wiring rated 600 volt and less to verify that no short circuits or 
accidental grounds exist.  Perform insulation resistance tests on wiring 
No. 6 AWG and larger diameter using instrument which applies voltage of 
approximately 500 volts to provide direct reading of resistance.  Minimum 
resistance shall be 250,000 ohms.

3.5.3   Grounding System Test

Test grounding system to ensure continuity, and that resistance to ground 
is not excessive.  Test each ground rod for resistance to ground before 
making connections to rod; tie grounding system together and test for 
resistance to ground.  Make resistance measurements in dry weather, not 
earlier than 48 hours after rainfall.  Submit written results of each test 
to Contracting Officer, and indicate location of rods as well as resistance 
and soil conditions at time measurements were made.

       -- End of Section --
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SECTION 16410N

AUTOMATIC TRANSFER SWITCHES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2003) Acceptance Testing Specifications

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2005) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1008 (1996; Rev thru Aug 2003) Transfer Switch 
Equipment

UL 508 (1999; Rev thru Dec 2003) Industrial 
Control Equipment

1.2   RELATED REQUIREMENTS

Section 16050N BASIC ELECTRICAL MATERIALS AND METHODS apply to this 
section, with the additions and modifications specified herein.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Automatic Transfer Switch Drawings; G

SD-03 Product Data

 Automatic Transfer Switches; G

SD-06 Test Reports

Acceptance Checks and Tests; G

Functional Acceptance Tests; G

SD-07 Certificates

Proof of Listing; G
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SD-10 Operation and Maintenance Data

Automatic Transfer Switches, Data Package 5; G

  Submit in accordance with Section 01781 OPERATION AND 
MAINTENANCE DATA.

1.4   QUALITY ASSURANCE

1.4.1   Proof of Listing

Submit proof of listing by UL 1008.

1.4.2   Automatic Transfer Switch Drawings

Drawings shall include outline, arrangement, and detail drawings.  Detail 
drawings shall include manufacturer's name and catalog number, electrical 
ratings, total system transfer statement, reduced normal supply voltage at 
which transfer to the alternate supply is initiated, transfer delay times, 
short-circuit current rating, wiring diagram, description of 
interconnections, testing instructions, acceptable conductor type for 
terminals, tightening torque for each wire connector, and other required UL 
1008 markings.

PART 2   PRODUCTS

2.1   AUTOMATIC TRANSFER SWITCHES

Provide four-pole, automatic transfer switches for use in emergency systems 
in accordance with UL 1008.  Each automatic transfer switch shall be rated 
for total system transfer and have the current and voltage ratings as 
indicated.  The rating of the switch shall be adequate for withstanding the 
effects of the indicated RMS symmetrical fault current when protected by 
the indicated overcurrent device without contact welding.  The switch 
operating mechanism shall be electrically operated from the source to which 
it is transferring, shall have quick-make, quick-break, load break 
contacts, and shall be mechanically held in both positions.  Switches 
utilizing circuit breakers are not acceptable.  Non-fire pump service 
transfer switches shall have manual operating means provided for 
maintenance and servicing accessible only by opening the enclosure.  The 
manual operating means shall affect the opening and closing of the switch 
contacts at the same rate of speed as that caused by the automatic 
operation of the switch.  The switch enclosure shall comply with UL 508, 
NEMA Type 12.

2.1.1   Automatic Transfer Switch Controls

2.1.1.1   Controls for Utility-Generator Automatic Transfer Switch

Provide all necessary controls to start the generator set upon loss of the 
normal (utility) source, transfer the load to the generator set upon 
reaching rated voltage and frequency, re-transfer the load when the normal 
(utility) source returns, and stop the generator set.

The switch shall include the following control features.

a.  Three-phase normal source voltage sensing circuit with adjustable 
dropout, 75-93 percent of nominal, and pickup, 85-100 percent of 
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nominal.

b.  Engine starting control contacts with adjustable commit-to-start delay 
circuit, 0.5-6.0 seconds.

c.  Voltage/frequency sensing circuit, set for 80 percent of nominal, for 
enabling load transfer to emergency source.

d.  Transfer to emergency source time delay for transfer switches as 
indicated, adjustable 0-5 minutes.

e.  Re-transfer to normal source time delay, adjustable 1-30 minutes.

f.  Programmable exerciser to allow automatic starting of the generator set 
and subsequent load transfer.  Exercise periods shall be selectable for 
1 to 24 hours per day for 0 to 7 days a week.

2.1.2   Front Panel Devices

Provide devices mounted on cabinet front consisting of:

a.  Mode selector switch with the following positions and associated 
functions;

1.  TEST - Simulates loss of normal/preferred source system operation.

2.  NORMAL - Transfers system to normal/preferred source bypassing 
re-transfer time delay.

b.  Lamps for indicating connected source and normal/preferred source is 
available.

c.  Auxiliary contacts for indicating connected source and normal/preferred 
source available.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall conform to the requirements of NFPA 70 and 
manufacturer's recommendation.

3.2   PREREQUISITES FOR FUNCTIONAL ACCEPTANCE TESTING

Completion of the following requirements is mandatory prior to scheduling 
functional acceptance tests for the automatic transfer switch.

3.2.1   Performance of Acceptance Checks and tests

Complete as specified in paragraph entitled "Acceptance Checks and Tests".

3.2.2   Manufacturers O&M Information

The manufacturers O&M information required by the paragraph entitled "SD-10 
Operation and Maintenance Data", shall have been submitted to and approved 
by the Contracting Officer.

3.2.3   Test Equipment

SECTION 16410N  Page 3



PROVIDE EMERGENCY GENERATOR, BUILDING A-59 PW3318

All test equipment and instruments shall be on hand prior to scheduling 
field tests, or subject to Contracting Officer's approval, evidence shall 
be provided to show that arrangements have been made to have the necessary 
equipment and instruments on site prior to field testing.

3.3   FIELD QUALITY CONTROL

Give Contracting Officer 15 days notice of dates and times scheduled for 
tests which require the presence of the Contracting Officer.  The 
Contracting Officer will coordinate with the using activity and schedule a 
time that will eliminate or minimize interruptions and interference with 
the activity operations.  The contractor shall be responsible for costs 
associated with conducting tests outside of normal working hours and with 
incorporating special arrangements and procedures, including temporary 
power conditions.  The contractor shall provide labor, equipment, 
apparatus, including test load, and consumables required for the specified 
tests.  Calibration of all measuring devices and indicating devices shall 
be certified.  The test load shall be a cataloged product in accordance 
with Section 16050N BASIC ELECTRICAL MATERIALS AND METHODS.  Perform the 
following field tests in accordance with the manufacturer's recommendations 
and include the following visual and mechanical inspections and electrical 
tests, performed in accordance with NETA ATS.

3.3.1   Automatic Transfer Switch Acceptance Checks and Tests

a.  Visual and Mechanical Inspection

1.  Compare equipment nameplate data with specifications and approved 
shop drawings.

2.  Inspect physical and mechanical condition.

3.  Confirm correct application of manufacturer's recommended 
lubricants.

4.  Verify that manual transfer warnings are attached and visible.

5.  Verify tightness of all control connections.

6.  Verify tightness of accessible bolted connections by calibrated 
torque-wrench method.  Thermographic survey is not required. 

7.  Perform manual transfer operation.

8.  Verify positive mechanical interlocking between normal and 
alternate sources.

b.  Electrical Tests

1.  Measure contact-resistance.

2.  Perform insulation-resistance on each pole, phase-to-phase and 
phase-to-ground with switch closed, and across each open pole for 
one minute.  Perform tests in both source positions.

3.  Verify settings and operations of control devices.

4.  Calibrate and set all relays and timers.
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3.3.2   Functional Acceptance Tests

Functional Acceptance Tests shall be coordinated with Section 16237N SINGLE 
OPERATION GENERATOR SETS and shall include simulating power failure and 
demonstrating the following operations for each automatic transfer switch.
Contractor shall show by demonstration in service that the automatic 
transfer switches are in good operating condition, and function not less 
than five times.

a.  Perform automatic transfer tests:

1.  Simulate loss of normal/preferred power.

2.  Return to normal/preferred power.

3.  Simulate loss of emergency power.

4.  Simulate all forms of single-phase conditions.

b.  Verify correct operation and timing of the following functions:

1.  Normal source voltage-sensing relays.

2.  Engine start sequence.

3.  Time delay upon transfer.

4.  Alternate source voltage-sensing relays.

5.  Automatic transfer operation.

6.  Interlocks and limit switch function.

7.  Time delay and retransfer upon normal power restoration.

    -- End of Section --
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