
 

CONTRACT NO. 56 – STANDBY GENERATOR REPLACEMENT AT LEHMANN GARDENS 

 Bid Number: HABC 2021.07.14.01  

 

 

 
 

REQUEST FOR BIDS 
 

Specifications and Contract Documents 
For 

Standby Generator Replacement at Lehmann Gardens, 

 12-14 Sulak Lane, 
Park Ridge, NJ  07656 

 
For Bid Information 

Erick Martinez, Purchasing Agent 
Phone: (201) 892-4313 
martinez@habcnj.org  

 
LAN Associates 

445 Godwin Avenue  
Midland Park, NJ 07432 

(201) 447-6400 
 

 
           JUNE 25, 2021 

 
 

mailto:martinez@habcnj.org
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REQUEST FOR BIDS 
 

The Housing Authority of Bergen County, in compliance with N.J.S.A. 19:44A-20.4 et seq., N.J.S.A 10:5-31 & N.J.A.C. 

17-27 et seq. is seeking Sealed Rebids for: 

 

STANDBY GENERATOR REPLACEMENT 

AT LEHMANN GARDENS, 

12-14 SULAK LANE, PARK RIDGE, NJ 07656 

 
 

Request for rebids may be obtained on our website www.habcnj.org. 

 

The bid opening will be held REMOTELY at 9:30 a.m. (prevailing time) on Wednesday, July 14, 2021, in the Conference 

Room of the Housing Authority of Bergen County, One Bergen County Plaza, Floor 2, Hackensack, New Jersey 07601 at which 

time they will be opened and publicly read via Zoom as detailed below. LATE BIDS WILL NOT BE ACCEPTED.    

PHOTOCOPIES OR FACSIMILES OF THE BID DOCUMENTS WILL NOT BE ACCEPTED IN LIEU OF THE 

ORIGINALS. 

 

During the COVID‐19 pandemic,  all bid packets will ONLY be available electronically on “Vendor Registry”. 

Vendors can register on the following link: 

 

https://vrapp.vendorregistry.com/Vendor/Register/Index/bergen-county-housing-authority-nj-vendor-

registration 

 

Once registered, a vendor will be able to download and open any requests for bids on the following link: 

 

https://vrapp.vendorregistry.com/Bids/View/BidsList?BuyerId=ae35e3d1-5079- 4fe0-9688- 0d6422c5d4bf 

 

All documents must be completed as required, and vendor must submit their bids electronically no later than the date and 

time outlined in the bid documents. 

 

Additionally, pursuant to N.J.S.A. 40A: 11‐23 a hard copy of each bid must also be mailed: 

1) on original forms, as made available electronically, in a sealed envelope no later than the date 

and time outlined in the bid documents. 

2) addressed and mailed to the HABC Purchasing Department as noted below 

3) bearing the name and address of the bidder on the outside 

4) clearly marked "BID" with the name of the item(s) being bid 

 

Housing Authority of Bergen County,  

Purchasing Department 

One Bergen County Plaza, Floor 2,  

Hackensack, NJ 07601 

 

http://www.habcnj.org/
https://vrapp.vendorregistry.com/Vendor/Register/Index/bergen-county-housing-authority-nj-vendor-registration
https://vrapp.vendorregistry.com/Vendor/Register/Index/bergen-county-housing-authority-nj-vendor-registration
https://vrapp.vendorregistry.com/Vendor/Register/Index/bergen-county-housing-authority-nj-vendor-registration
https://vrapp.vendorregistry.com/Vendor/Register/Index/bergen-county-housing-authority-nj-vendor-registration
https://vrapp.vendorregistry.com/Bids/View/BidsList?BuyerId=ae35e3d1-5079-4fe0-9688-0d6422c5d4bf
https://vrapp.vendorregistry.com/Bids/View/BidsList?BuyerId=ae35e3d1-5079-4fe0-9688-0d6422c5d4bf
https://vrapp.vendorregistry.com/Bids/View/BidsList?BuyerId=ae35e3d1-5079-4fe0-9688-0d6422c5d4bf
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It should be noted that electronic bid submissions will be kept locked and will only be made accessible to the Authority on 

the prescribed bid opening date and time herein noted. Additionally, all hard copies mailed to the above address shall be kept 

sealed and will be received and publicly opened via teleconferencing     on the date and time specified below in the conference 

room of the Housing Authority of Bergen County, One Bergen County Plaza, Floor 2, Hackensack, New Jersey 07601. This bid 

opening can be attended by logging into Zoom in the following manner: 

 

Join Zoom Meeting:  

Time: Wednesday, July 14, 2021, at 9:30 AM Eastern Time (US and Canada)  

https://us04web.zoom.us/j/9927769002?pwd=bjJYUjhBamQySFdyQURYVVRiZjBDdz09 

Meeting ID: 992 776 9002  

Password: HABC0828 

 

The Housing Authority of Bergen County reserves the right to reject any or all bids or to waive any informalities contained 

therein. No bid shall be withdrawn for a period of sixty (60) days subsequent to the bid's due date without the consent of the 

Housing Authority of Bergen County. 

 

 

 

Lynn Bartlett 

Executive Director 

Housing Authority of Bergen County 

 

By: Vincent Bufis, Q.P.A. 

Director of Operations

https://us04web.zoom.us/j/9927769002?pwd=bjJYUjhBamQySFdyQURYVVRiZjBDdz09
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CONTENTS OF 

BID PACKAGE 
Form PD002 

(Revised 11.13.2014) 

HOUSING AUTHORITY OF BERGEN COUNTY BID NUMBER: HABC 
2021.07.14.01 

INVITATION TO BID DESCRIPTION OF SERVICES 

Direct Questions concerning this Bid to: 

 

ERICK MARTINEZ, PURCHASING AGENT 

PHONE: 201-892-4313 

MARTINEZ@HABCNJ.ORG 

STANDBY GENERATOR REPLACEMENT 

AT LEHMANN GARDENS 
CONTRACT TERM 

90 Days 

BEGINNING 

08/01/2021 

ENDING 

10/30/2021 

+  
   

CONTENTS OF BID PACKAGE 
#  NAME OF DOCUMENT 

1 

2 

3 

4 
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6 
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X 
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X 

 

 

 

 

 

X 

X 

 

X 

X 

X 

 

 

 

X 

X 

X 

X 

X 

X 

X 

PUBLIC ADVERTISEMENT FOR INVITATION FOR BID (FROM THE RECORD, JULY 2, 2021) MADE A PART OF THESE BID DOCUMENTS 

SUBMISSION CHECKLIST 

SPECIFICATIONS HABC 2021.06.04 DATED JUNE 25, 2021, AS PREPARED BY THE HOUSING AUTHORITY OF BERGEN COUNTY 

BID FORM(S) 

BIDDER'S AFFIDAVIT 

AFFIDAVIT OF NON-DEFAULT 

NON-COLLUSION AFFIDAVIT (MUST BE NOTARIZED) 

STOCKHOLDER DISCLOSURE CERTIFICATION 

AFFIRMATIVE ACTION AFFIDAVIT AND REGULATIONS (MUST BE NOTARIZED) 

AFFIDAVIT FOR MINORITY BUSINESS ENTERPRISE (MUST BE NOTARIZED) 

GENERAL CONTRACTOR AND SUBCONTRACTOR QUALIFICATION QUESTIONNAIRE (2 PAGE NARRATIVE INSTRUCTIONS) 

GENERAL CONTRACTOR QUALIFICATION QUESTIONNAIRE  

SUB-CONTRACTOR QUALIFICATION QUESTIONNAIRE **FOR EACH SUB-CONTRACTOR TO BE USED** 

REPRESENTATIONS, CERTIFICATIONS AND OTHER STATEMENTS TO BIDDERS (Form HUD 5369-A) 

HOLIDAY SCHEDULE 

INTENTIONALLY LEFT BLANK 

INSTRUCTIONS TO BIDDERS FOR CONTRACTS FOR PUBLIC HOUSING PROGRAMS (Form HUD 5369) 

STANDARD TERMS AND CONDITIONS 

INTENTIOANLLY LEFT BLANK 

INTENTIONALLY LEFT BLANK 

STATEMENT OF COMPLIANCE WITH HUD DETERMINED PREVAILING WAGE RATES IN EFFECT ON BID OPENING DATE 

PUBLIC WORKS CONTRACTOR REGISTRATION ACT CERTIFICATE (TO BE SUBMITTED BY CONTRACTOR AND EACH SUB-

CONTRACTOR USED) 

REFERENCES ATTACHMENT 

CONTRACTOR & SUB-CONTRACTOR QUALIFICATIONS AND LICENSING REQUIREMENTS 

NEW JERSEY BUSINESS REGISTRATION CERTIFICATE (TO BE SUBMITTED BY CONTRACTOR AND EACH SUB-CONTRACTOR USED) 

INTENTIONALLY LEFT BLANK 

HUD DETERMINED PREVAILING WAGE RATES 

INTENTIONALLY LEFT BLANK 

ACKNOWLEDGEMENT OF RECEIPT OF ADDENDA 

CONFLICT OF INTEREST & POLITICAL CONTRIBUTION DISCLOSURE FORM 

SECTION 3 REQUIREMENTS AND CERTIFICATION OF CONFORMITY 

W-9 FORM SAMPLE (REQUEST FOR TAXPAYER IDENTIFICATION NUMBER AND CERTIFICATION) 

DISCLOSURE OF INVESTMENT ACTIVITIES IN IRAN 

DLG FEDERAL DEBARMENT MODEL FORM 

TECHNICAL SPECIFICATIONS PREPARED BY LAN ASSOCIATES 

  
BIDDERS PLEASE NOTE: ALL ITEMS PRECEDED BY AN "X" MUST BE RETURNED IN YOUR BID PACKAGE. 

FAILURE TO INCLUDE ANY OF THESE ITEMS MAY DISQUALIFY YOU AS A BIDDER 

 

PRE-BID MEETING:      NONE SCHEDULED 

 

BID OPENING DATE:    9:30 AM ON WEDNESDAY, JULY 14, 2021 
 

DEADLINE FOR QUESTIONS AND CLARIFICATIONS:  10:00 AM ON FRIDAY, JULY 9, 2021 
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BID DOCUMENT 

SUBMISSION 

CHECKLIST 
Form PD003 

(Revised 11.13.2014) 

HOUSING AUTHORITY OF BERGEN COUNTY BID NUMBER: HABC 
2021.07.14.01 

INVITATION TO BID DESCRIPTION OF SERVICES 

Direct Questions concerning this RFP/Bid to: 

 

ERICK MARTINEZ, PURCHASING AGENT 

PHONE: 201-892-4313 

MARTINEZ@HABCNJ.ORG 

STANDBY GENERATOR 

REPLACEMENT AT LEHMANN 

GARDENS 
CONTRACT 

TERM 

90 Days 

BEGINNING 

8/01/2021 

ENDING 

10/30/2021 

BID DOCUMENT SUBMISSION CHECKLIST ---Page 1 
 

Failure to submit the following documents is a mandatory cause for the bid to be rejected (N.J.S.A. 40A:11-23.2) 
 

  

DOCUMENT NAME REQUIRED WITH SUBMISSION OF BID 

INITIAL EACH 

ITEM SUBMITTED 

BIDDER      HABC 

X STOCKHOLDER DISCLOSURE CERTIFICATION, PURSUANT TO N.J.S.A. 52:25-24.2 (P.L. 1977, c33)   

X A LISTING OF ALL SUB-CONTRACTORS AS REQUIRED BY N.J.S.A. 11-16, INCLUDING SUB-CONTRACTOR 

   QUALIFICATION QUESTIONNAIRE (8 PAGE) FOR EACH SUB-CONTRACTOR USED 

  

X ACKNOWLEDGEMENT OF RECEIPT OF ADDENDA (AS APPLICABLE) OF ANY NOTICE, REVISION OR ADDENDA TO 

AN ADVERTISEMENT, SPECIFICATION OR BID DOCUMENT 

  

 

Failure to submit the following documents may be cause for the bid to be rejected (N.J.S.A. 40A:11-23.1b) 
 

  

DOCUMENT NAME REQUIRED WITH SUBMISSION OF BID 

INITIAL EACH 

ITEM SUBMITTED 

BIDDER     HABC 

X BID PROPOSAL FORM(S)   

X BID GUARENTEE (DEPOSIT IN THE FORM OF A CERTIFIED CHECK, CASHIER'S CHECK OR BID BOND)   

X CERTIFICATE FROM A SURETY COMPANY    

X NON-COLLUSION AFFIDAVIT   

X BIDDER’S AFFIDAVIT   

X AFFIDAVIT OF NON-DEFAULT   

X AFFIRMATIVE ACTION AFFIDAVIT AND REGULATIONS   

X AFFIDAVIT FOR AFFIRMATIVE ACTION PLAN   

X AFFIDAVIT FOR MINORITY BUSINESS ENTERPRISE   

X GENERAL CONTRACTOR QUALIFICATION QUESTIONNAIRE   

X REPRESENTATIONS, CERTIFICATIONS AND OTHER STATEMENTS TO BIDDERS   

X STATEMENT OF COMPLIANCE WITH HUD DETERMINED PREVAILING WAGE RATES   

X REFERENCES ATTACHMENT   

X CONTRACTOR & SUB-CONTRACTOR QUALIFICATIONS, LICENSING REQUIREMENTS, INCLUDING PUBLIC WORKS    

CONTRACTOR REGISTRATION CERTIFICATE 

  

X BUSINESS REGISTRATION CERTIFICATE, PURSUANT TO P.L. 2004, c57 (MUST BE SUBMITTED FOR THE CONTRACTOR 

AND EACH SUB-CONTRACTOR USED) 

  

X CONFLICT OF INTEREST & POLITICAL CONTRIBUTION DISCLOSURE CERTIFICATION   

X W-9 FORM (REQUEST FOR TAXPAYER IDENTIFICATION NUMBER & CERTIFICATION)   

X SECTION 3 REQUIREMENTS & CERTIFICATION OF CONFORMITY   

X DISCLOSURE OF INVESTMENT ACTIVITIES IN IRAN   

  

 

 

 

See Specs for additional Documents that may be required. 
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BID DOCUMENT SUBMISSION CHECKLIST  --- Page 2 
 
    

TO BE COMPLETED BY RESPONDENT 
Please Type or Print in Ink 
 

Firm Name and Address: 

______________________________________________________________________ 

 

                                             

______________________________________________________________________ 

 

                                            

______________________________________________________________________ 

 

Federal Taxpayer ID Number 

Telephone Number (24 hour #) 

E-Mail Address 

 

Fax Number 

 

 
 

Signature of the Respondent attests that the Respondent has read, understands and agrees to all terms, conditions, plans 

and specifications set forth in this Invitation for Bid, including all addenda 
 

ORIGINAL Signature of Respondent 

 

____________________________________________________________________________ 

 

PRINT/ TYPE NAME & TITLE 

DATE 

 
 
 
 

INFORMATION TO BIDDERS 
 
CONTRACT PERIOD 
 
The Contract will be for 90 CALENDAR DAYS beginning on August 1, 2021 and expiring on October 30, 2021.  The Housing 
Authority of Bergen County reserves the right at its sole discretion, to extend the contract for an additional 12 months beyond 
the original contract period.  The contractor must agree to the extension. 
 
INTENT 
 
The purpose of this solicitation is to provide the Housing Authority of Bergen County with Standby Generator Replacement at 
Lehmann Gardens 
 
 
CONDITIONS 
 
It is the obligation of the Bidder/Contractor to make his/her own investigation of all Building conditions prior to submitting 
their bid. 
 
QUOTATIONS AND BIDS 
 
The Housing Authority of Bergen County is exempt from any local, state or federal sales use or excise tax.  The Authority will 
not pay service charges such as interest or late fees. 
 
GENERAL INSTRUCTIONS TO BIDDERS 
 

1. PREQUALIFICATION OF BIDDERS 
 

Prequalification of bidders will not be required but when requested the bidder shall furnish satisfactory evidence 
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of sufficient experience, financial ability, plant and equipment to perform the work. 
 

2. SUBMISSION OF BIDS 
 

A. Sealed bids shall be received in accordance with the public advertisement, as required by law; a copy of said 
notice is being attached hereto and made a part of these specifications. 

 
Each bid is to be submitted on the bid forms attached, in a sealed envelope addressed to:  

 

Housing Authority of Bergen County, 

Purchasing Department 

One Bergen County Plaza, Floor 2, 

Hackensack, NJ, 07601 

 

and bearing the name and address of the bidder on the outside, and clearly marked “BID” with the name of the item(s) being 
bid.  Bid submitted on forms other than herewith provided will be rejected. 
  

A. It is the bidder’s responsibility to see that bids are presented to the Authority’s Purchasing Department on 
the hour and at the place designated (at the address shown above).  Bids will not be accepted after the 
designated time and date.   
 

B. The Housing Authority of Bergen County reserves the right to postpone the date for presentation and opening 
of bids and will give written notice of any such postponement to each prospective bidder as required by law. 

 
 

3. BID GUARANTEE, CONCENT OF SURETY AND PERFORMANCE BOND 
 

1. BID BOND 
 

o Each bid must be accompanied by the Certified Check of the bidder or by a Cashier's Check, or by a Bid Bond, 
duly executed by the bidder as principal, having surety thereon, a surety company approved by the Authority, 
in an amount not less than ten percent (10%) of the amount of the base bid submitted, said 10% not to exceed 
$20,000.00 pursuant to N.J.S.A. 40A:11-21, payable to the Housing Authority of Bergen County. Only originals 
will be accepted. 

 
2. CONSENT OF SURETY  

 
o In addition, the bid must also be accompanied by a Certificate (Consent of Surety) from a Surety Company 

stating that it will provide said bidder with a Performance Bond in the full amount of the bid.   
 

Per N.J.S.A. 40A:11-24(a), All bid security, except the security of the three apparent lowest responsible bidders, 
shall be returned, unless otherwise requested by the bidder, within ten (10) days after the opening of bids, 
Sundays and holidays excepted, and the bids of such bidders shall be considered as withdrawn. Within three (3) 
days, Sundays and holidays excepted, after the awarding and signing of the contract, and the approval of the 
contractor’s performance bond, the bid security of the remaining unsuccessful bidders shall be returned to them.  
 

 
4. QUOTATIONS AND BIDS 
 

1. The Housing Authority of Bergen County is exempt from any local, state or federal sales, use or excise tax. 
2. Bids must be signed in ink by the bidder; all quotations shall be made with a typewriter or pen and ink.  Any 

quotation showing any erasure alteration must be initialed by the bidder in ink.  Unit prices and totals are to 
be inserted in spaces provided. 
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3. Failure to sign all documents and provide all information in the bid may result in the bid being rejected. 
4. After award of the contract and without invalidating the contract, the Housing Authority of Bergen County 

may order extra items or make changes by altering, adding to or deducting from the items, with the contract 
sum being adjusted accordingly.  Materials and workmanship for additional items shall conform to that in the 
original specification.  No extra items or changes shall be made unless in pursuance of a written order from 
the Purchasing Agent, and no claim for an addition or credit to the contract sum shall be valid unless so 
ordered. 

5. The Housing Authority of Bergen County shall at its sole discretion and option, request a three-price quote 
for any item in this contract, for the purpose of determining the reasonableness of the price proposal.  

6. The Housing Authority of Bergen County may at its sole discretion and option, request a price proposal for 
any items not part of the scope of work and this contract, and shall procure the services of the vendor who 
submits the best and most advantageous price proposal to the Authority. 

7. Insert prices for furnishing all of the services described.  Prices shall be net including all transportation charges 
fully prepaid by the contractor F.O.B. destination as designated by the Housing Authority of Bergen County.  
No additional charges will be allowed for any transportation costs resulting from partial shipments made at 
vendor’s convenience when a single shipment is ordered. 

8. Carelessness in quoting prices or in preparation of the bid will not relieve the bidder from performance of 
the services required by these bid documents. 

9. The inability of any bidder to quote on all items listed in this solicitation will not preclude consideration of 
his/her bid. 

10. Bidders shall submit net prices with all discounts taken into consideration and total lump sum for all items 
they are eligible or interested in bidding upon.  Prices quoted shall be net with all discounts deducted and 
subject only to cash discounts for prompt payment of invoice. 

11. In accordance with advertisement, bids will be received for the performance of the project, the designation 
of which is stated in the advertisement.  Bids are requested on the items stated in the bid form for the project.  
The prices bid shall cover all costs of any nature, incident to and growing out of the work.  In explanation but 
not in limitation thereof, these costs shall include the cost of all work, labor, material, equipment, 
transportation, travel time, and all else necessary to perform and complete the project in the manner and 
within the time required, all incidental expenses in connection therewith, all cost on account of loss by 
damage or destruction of the project and any additional expenses, for unforeseen difficulties encountered, 
for settlement of damages, and for replacement of defective work and materials, conditions, limitations or 
provisos attached by the bidder to the bid may be cause for rejection.   

12. When an error is made in calculating the total bid amounts, the line item unit bid price will govern.  No price 
escalation will be permitted after quote has been submitted. 

13. No bidder will be allowed to offer more than one price on the items requested even though he may feel that 
he has two or more types that will meet specifications.  Bidders must determine for themselves which to 
offer.  If said bidder should submit more than one price on said item in same bid, all prices for that item may 
be rejected at the discretion of the Housing Authority of Bergen County. 

14. Any bidder may withdraw his/her bid at any time before the time set for receipt of bids.  No bid may be 
withdrawn in the 60-day period after the bids are received. 

15. All forms shall be completed and attached to the bid. 
16. Before submitting his/her bid, the bidder shall be familiar with the plans, specifications and other documents 

that will form parts of the contract, shall have investigated in detail the site of the project and shall have 
made such examination thereof as may be necessary to satisfy him/herself in regards to the character and 
amount of work involved.  He/she shall have satisfied him/herself also that he can secure the necessary labor 
and equipment, and that the materials he proposes to use will comply with the requirements therefore and 
can be obtained by him/her in the quantities and at the time required. 

 
5. CHANGE ORDERS 

 
The quantities of equipment, services and supplies as required by these specifications are based on current needs 
and estimated projections.  If requirements change and funds become available, the Housing Authority of Bergen 
County reserves the right to issue change orders increasing or decreasing the estimated quantities as stated.  This 
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right will not expire during the life of the contract. 
 

6. INTERPRETATION AND ADDENDA 
The bidder understands and agrees that its bid is submitted on the basis of the specifications prepared by the 
Authority.  The bidder accepts the obligation to become familiar with these specifications. 
 
Bidders are expected to examine the specifications and related documents with care and observe all their 
requirements.  Ambiguities, errors or omissions noted by bidders should be promptly reported in writing to the 
Contracting Officer of the Authority.  In the event the bidder fails to notify the Authority of such ambiguities, 
errors or omissions, the bidder shall be bound by the bid. 
 

A) No oral interpretation shall be made to any bidder as to the meaning of any of the contract documents 
or be effective to modify any of the provisions of the specifications and contract documents.   

B) Each and every request for an interpretation shall be e-mailed to Erick Martinez at martinez@habcnj.org. 
C) Any interpretations of these bid specifications and any supplemental instructions will be in the form of a 

written addendum which will be forwarded to all prospective bidders on record by Certified Mail not 
later than five (5) working days prior to the date fixed for the opening of bids.  Failure of any bidder to 
receive addenda shall not relieve the bidder from any obligation under its bid submitted. 

D) All addenda issued prior to date of receipt of bids shall become part of the contract documents and 
included in bid prices. 

E) Bidders are required to complete, when appropriate, the form acknowledging receipt of changes to bid 
documents. 

F) The Housing Authority of Bergen County’s interpretation of the meaning and intent of these bid 
documents and the contract shall be final and conclusive. 

G) In case of any discrepancy between any of these items, the one with more specific language takes 
precedence over any with general language, and the one that is more stringent takes precedence over 
the one that is less stringent.   

 
7. BRAND NAMES, STANDARDS OF QUALITY, PATENTS 
 

a) Only manufactured and farm products of the United States, wherever available, shall be used on this 
contract in accordance with prevailing statutes. 

b) Brand names and or descriptions used in this bid are to acquaint bidders with the type of commodity 
desired and will be used as a standard by which alternate or competitive materials offered will be judged.  
Competitive items must be equal to the standard described and the materials offered are to be fully 
explained by the bidder on a separate sheet and submitted with the bid form.  Vendor’s literature will 
not suffice in explaining exceptions to these specifications.  In the absence of any changes by the bidder, 
it will be presumed and required that materials as described in the bid be delivered. 

c) The Housing Authority of Bergen County reserves the right to evaluate the equivalency of the product, 
which, in its deliberations, meets the intentions of the Housing Authority of Bergen County. 

d) The contractor shall hold and save harmless the Housing Authority of Bergen County, its officers, agents, 
servants and employees from any liability of any nature and kind for or on account of the use of any 
copyrighted or un-copyrighted composition, secret process, patented or unpatented invention or article 
furnished or used in the performance of this contract. 

e) Wherever practical and economical to the Housing Authority of Bergen County, it is desired that recycled 
or recyclable products be used.  Please indicate when recycled products are being offered. 

 
8. AWARD OF BID 
 

a) The Housing Authority of Bergen County reserves the right to accept or reject any or all bids, to waive 
identified irregularities and technicalities, and to award in whole or in part to the lowest responsible 
bidder, if it is in the best interest of the Housing Authority of Bergen County to do so.  Without limiting 
the generality of the foregoing, any bid which is incomplete, obscure or irregular may be rejected; any 

mailto:martinez@habcnj.org
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bid having erasures or corrections in the price sheet may be rejected; any bid in which unit prices are 
omitted, or in which unit/total prices are unbalanced, may be rejected; any bid accompanied by any 
insufficient or irregular certified check, cashier’s check or bid bond may be rejected. 

b) The Housing Authority of Bergen County further reserves the right to award each item separately to the 
lowest responsible bidder meeting specifications or to make an award based on the total bid to the 
bidder whose total sum is the low bid meeting the specifications, whichever in the Authority’s opinion is 
in its’ best interest.  Without limiting the generality of the foregoing, the Housing Authority of Bergen 
County reserves the right to award a contract based on either option that may be described in the bid or 
based on any combination thereof.  The Authority also reserves the right to reject the bid of any 
respondent who has previously failed to perform properly, or to complete on time any contract work 
of a similar nature or who is not in a position to perform the contract. 

c) The Housing Authority of Bergen County reserves the right to award equal or tie bids at their discretion 
to any one of the tie bidders. 

d) The Housing Authority of Bergen County reserves the right to award multiple contracts, both to the 
lowest responsive and responsible bidder as the Primary contractor and to the second lowest responsive 
and responsible bidder as the Secondary contractor.  In the event of the inability or failure of the primary 
contractor to respond to a request for emergency service within the specified time, the secondary 
contractor will be notified of the request for service. 

e) Should the bidder, to whom the contract is awarded, fail to enter into a contract, the Housing Authority 
of Bergen County may then, at its option, accept the bid of the next lowest responsible bidder. 

f) The effective period of this contract will be for a period of  90 DAYS unless otherwise noted in the 
specifications.  Continuation of the terms of this contract beyond the fiscal year is contingent on 
availability of sufficient funds in the following year’s budget.  In the event of unavailability of such funds, 
the Authority reserves the right to cancel the contract.  The Authority, at its sole discretion shall have the 
option to extend the contract for one (1) additional year upon expiration of the original contract term.  
Such contract extension must first be agreed to in writing by both the Authority and the contractor. 

g) government entities are not private business/consumer clients; therefore, separate company 
agreements are not honored.  Terms of the specifications/bid package prevail unless otherwise noted by 
the vendor as exceptions. 

 
9. NEW JERSEY PREVAILING WAGE ACT (P.L. 1963 C. 150 AS AMENDED) 
 

Pursuant to N.J.S.A. 34:11-56.25 et seq., contractors on projects for public work shall adhere to all requirements 
of the New Jersey Prevailing Wage Act.  The contractor shall be required to submit a certified payroll record to 
the owner within ten (10) days of the payment of the wages.  The contractor is also responsible for obtaining and 
submitting all subcontractors’ certified payroll records within the aforementioned time period.  The contractor 
shall submit said certified payrolls in the form set forth in N.J.A.C. 12:50-6.1(c).  additional information is available 
at:  www.state.nj.us/labor/lsse/lspubcon.html  

 
10. NON-COLUSION AFFIDAVIT 
 

The Non-Collusion Affidavit, which is part of these specifications, shall be properly executed and submitted intact 
with the bid. 

 
11. NON-DISCRIMINATION 
 

There shall be no discrimination against any employee engaged in the work required to produce the commodities 
covered by any contract resulting from this bid, or against any applicant to such employment because of race, 
creed, color, national origin or ancestry, sexual or affectional preference or handicap.  This provision shall include, 
but not be limited to the following: employment upgrading, demotion, transfer, recruitment or recruitment 
advertisement, layoff or termination, rates of pay or other forms of compensation, and selection of training, 
including apprenticeship.  The contractor shall insert a similar provision in all subcontractors for services to be 
covered by any contract resulting from this bid. 

http://www.state.nj.us/labor/lsse/lspubcon.html
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12. REQUIRED AFFIRMATIVE ACTION EVIDENCE 

 
NO FIRM MAY BE ISSUED A CONTRACT UNLESS IT COMPLIED WITH THE AFFIRMATIVE ACTION REGULATIONS OF 
P.L. 1975, C. 127, AS AMENDED FROM TIME TO TIME, AND THE AMERICANS WITH DISABILITIES ACT. 
 
a) Procurement, Professional and Service Contract 
 

All successful vendors must submit within seven days of the notice of intent to award or the signing of the 
contract one of the following: 

1) A photocopy of their Federal Letter of Affirmative Action Plan Approval, or 
2) A photocopy of their Certificate of Employee Information Report, or 
3) A competed Affirmative Action Employee Information Report (AA302 – Available upon request) 

 
b) Construction Contracts 

 
All successful contractors must submit within three days of the signing of the contract an Initial Project 
Manning Report (AA201 – available upon request) for any contract award that meets or exceeds the bidding 
threshold. 

 
13. WORKER AND COMMUNITY RIGHT TO KNOW 
 

The manufacturer or supplier of a substance or mixture shall supply the Chemical Abstracts Service number of all 
the components of the mixture or substance and the chemical name to the Housing Authority of Bergen County 
to assure that every container bears  a proper label 315 “Worker and Community Right to Know Act”, subsection 
b, section 14.  Further, all applicable Material Safety Data Sheets (MSDS) a.k.a. hazardous substance fact sheet, 
must be furnished to the Housing Authority of Bergen County. 

 
14. STATEMENT OF CORPORATE OWNERSHIP DISCLOSURE 
 

In accordance with N.J.S.A. 52:25-24.2, no corporation, partnership, limited partnership, limited liability 
corporation, limited liability partnership, Subchapter S corporation or sole proprietorship, shall be awarded a 
contract, unless prior to the receipt of the bid or accompanying the bid of the corporation, partnership, limited 
partnership, limited liability corporation, limited liability partnership, subchapter S corporation or sole 
proprietorship, there is submitted to the Authority a statement setting forth the names and addresses of all 
stockholders who own 10% or more of the stock, of any class or of all individual partners who own 10% or greater 
interest in the corporation or partnership, the stockholders holding 10% or more of that corporation’s stock, or 
the individual partners owning 10% or greater interest in that partnership, as the case may be, shall also be listed.  
The disclosure shall be continued until names and addresses of every non-corporate stockholder and individual 
partner, exceeding the 10% ownership criteria established in this act has been listed.  This form shall be signed 
and submitted with the bid/proposal whether or not a stockholder or partner owns less than 10% of the business 
submitting the bid.  Failure to comply requires mandatory rejection of the bid proposal. 

 
15. ACQUISTION, MERGER, SALE AND/OR TRANSFER OF BUSINESS, ETC. 
 

It is understood by all parties that if, during the life of the contract, the contractor disposes of his/her business 
concern by acquisition, merger, sale and/or transfer or by any means convey his/her interest(s) to another party, 
all obligations are transferred to that new party.  In this event, the new owner(s) will be required to submit, when 
required, a performance bond in the amount of the open balance of the contract. 

 
16. INSURANCE REQUIREMENTS 

 
a) The Bidder/Contractor must secure and maintain the following coverage during the term of this contract 
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(unless an exception is provided herein): 
 

INSURANCE COVERAGE REQUIREMENTS 
 

1. Commercial General Liability  
Insurance naming the Housing Authority of Bergen and its Agents as an additional insured, with limits of not less than: 
 
General Aggregate:    $2,000,000 

 Products/Completed Operations Aggregate:  $1,000,000 
 Personal Injury:     $1,000,000 
 Each Occurrence:     $1,000,000 
 

2. Automobile Liability  
Insurance with limits of not less than $1,000,000 for bodily injury and property damage, in combined or equivalent 
split limits, for each single accident.  Insurance shall cover liability arising out of Contractor's use of autos pursuant to 
this Contract, including owned, leased, hired, and/or non-owned autos as each may be applicable. 

 
3. Workers Compensation and Employers' Liability  

Insurance or qualified self-insurance satisfying statutory requirements, which includes Employers' Liability coverage 
with limits of not less than $1,000,000 per accident.  If applicable to Contractor's operations, coverage also shall be 
arranged to satisfy the requirements of any federal workers or workmen's compensation law or any federal 
occupational disease law.   

 
4. Professional Liability/Errors and Omissions 

Insurance covering Contractor's liability arising from or related to this Contract, with limits of not less than $1,000,000 
per claim and $2,000,000 aggregate.  Further, Contractor understands and agrees it shall maintain such coverage for 
a period of not less than three (3) years following this Agreement expiration, termination or cancellation.   

 
b) Within 48 hours of the Award Resolution, the Bidder/Contractor shall provide the Housing Authority of 

Bergen County with a Certificate of Insurance evidencing that said insurance is and will be in effect during 
the term of the contract and naming the Board of Commissioners of the Housing Authority of Bergen 
County as an Additional Insured. 

c) Each certificate of Insurance shall contain a statement that the policy applies to all operations of the 
project which are undertaken by the insured during the performance of this contract.  In addition, each 
Certificate of Insurance shall contain the following information of statements: 

1) Name and address of insured. 
2) A statement that the Board of Commissioners of the Housing Authority of Bergen County is an 

Additional Insured under each policy listed. 
3) The number and description of each policy in force on the date of the Certificate. 
4) The expiration date of each policy shown as well as the amount of the coverage for each policy. 
5) A statement showing the method of cancellation.  If cancellation may be effected by the giving 

of notice to the insured and the Board of Commissioners of the Housing Authority of Bergen 
County by the insurer, the policy and Certificate must provide that cancellation shall not be 
effective until ten (10) days after receipt of such notice by the said Board of Commissioners. 

d) During the term of the contract, it shall be the responsibility of the Bidder/Contractor to provide the 
Housing Authority of Bergen County with additional Certificates of Insurance in compliance with the 
above showing current coverage when any insurance policy for the above-listed coverage expires. 

e) Submission of proof of the required insurance coverage in the form of a Certificate or Certificates of 
Insurance is a condition precedent to contract award.  After receipt of a sufficient performance bond and 
other submissions required by these bid specifications, the bid will be accepted and a purchase order will 
be forwarded to the successful bidder. 

f) The contractor shall maintain sufficient Insurance to protect against all claims under Workers 
Compensation, General Liability and automobile and shall be subject to approval for adequacy of 
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protection and certificates of such insurance shall be provided to the Housing Authority of Bergen County 
when required.  In all cases where a Certificate of Insurance is required, the Housing Authority of Bergen 
County is to be named as an additional insured. 

 
17. ALTERNATE DISPUTE RESOLUTION 
 

Pursuant to N.J.S.A. 40A:11-50, all construction disputes must contain provisions for alternate dispute procedures 
(hereinafter “ADR”) for resolving disputes that may arise under construction contracts.  Since the contract 
between the parties relates to construction within the Housing Authority of Bergen County buildings, the 
following ADR procedures are hereby adopted: 
 

a) The parties shall attempt to resolve all disputes pursuant to this contract by good faith negotiations.  If 
a dispute is unable to be resolved through verbal agreement, either party may reduce the dispute to 
writing, which the parties shall then attempt to resolve within five (5) business days.  If the parties are 
unable to resolve within five (5) business days, then either party may seek the appointment of a mediator 
by notifying the other party, in writing, of such a request. 

b) Upon a demand for mediation, the parties shall attempt to agree upon a mediator.  If the parties are 
unable to agree upon a mediator, then the Housing Authority of Bergen County shall obtain a list of 
retired Supreme Court Justices and Supreme Court Judges who have agreed to make themselves 
available for this purpose.  When the list is produced, the parties shall review the list and indicate the 
judges that they want struck.  The list with the struck judge shall be exchanged and the most senior judge 
remaining on the list shall be contracted.  If that judge accepts the appointment as mediator, the 
mediation shall be conducted within ten (10) business days.  If the judge does not accept the 
appointment, the parties shall then go to the next senior judge on the list until a mediator is reached. 

c) If all judges are struck or if the parties are unable to obtain a judge from the list, the parties will then 
review the list again to strike up to five (5) judges, after which the most senior name on the list will be 
selected as the mediator. 

d) If the parties are unable to select a mediator through this mechanism, then a list shall be presented to the 
Assignment Judge in Bergen County, New Jersey, for him/her to select a mediator from the list, after giving 
the parties opportunity to strike up to five (5) judges per party, provided that the number of judges on the list 
presented to the Assignment Judge shall consist of not less than fifty percent (50%) of the original list when it 
was provided to the parties.  In any case where the striking of five (5) judges per party shall result in more than 
fifty percent (50%) of the judges being struck, the number of strikes per party shall be reduced equally until 
such time as there are at least fifty percent (50%) of the judges available. 

e) The cost of the mediation shall be apportioned equally among the parties, with each party responsible for its 
own mediation costs.  Mediation shall be non-binding, unless the parties agree otherwise. 

f) All proceedings in the mediation shall be confidential.  The mediator shall not be required to follow any specific 
rules of procedure, shall be allowed to meet ex parte with any party, and the mediator may not be called to 
testify in any future proceedings or to reveal any discussions that occurred during the course of the mediation. 
 

g) If any additional parties are subcontracted, then the subcontractors with those parties must require 
them to agree to the mediation proposal.  In addition, the parties must agree that if there is a dispute 
between any other parties with respect to the construction project, then the parties must, if requested 
by the other party and the mediator, participate in that mediation. 

h) Notwithstanding the procedures set forth in this agreement mediation, should there be a mediation 
required by the Housing Authority of Bergen County, pursuant to any contract relating to the 
construction project, the contractor agrees, if requested, to participate in that mediation in accordance 
with the procedures set forth above. 

i) The method of alternate dispute resolution described in this Section 18 is not intended to waive or in 
any way alter the right of the Housing Authority of Bergen County to a jury trial on all issues post 
mediation.  Furthermore, notwithstanding anything to the contrary contained in any contract to which 
these “General Instructions to Bidders” may be appended, it is the intention of the Housing Authority of 
Bergen County, which intention is acknowledged by the bidder/contractor, to preserve its right to a trial 
by jury on all issues in dispute. 
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18. PAYMENT 

 
Payment will be made after a properly executed Housing Authority of Bergen County voucher has been received 
and formally approved on the bills list by the Board of Commissioners of the Housing Authority of Bergen County 
at its subsequent regular meeting.  The voucher will be certified correct by the department head who received 
the goods or services. 
 
The contractor must submit invoices to the Authority within ten (10) days of completion of task or service call.  
Supporting documentation must be submitted evidencing that work or goods for which payment is sought has 
been satisfactorily completed or delivered.  Invoices must reference the tasks and fixed prices for each task 
completed, as well as a breakdown for labor hours and material costs.  Copies of supplier invoices for material 
used for the work completed must be attached with each invoice. All invoices must be approved by the Authority 
Board of Commissioners before payment will be authorized. 
 
From time to time, the Authority staff shall monitor the hours of work submitted and the work accomplished by 
contractor to confirm conformance to the requirements of the contract. 

 
19. GUARANTEE 

 
A one-year guarantee on parts and labor shall be provided in the amount for each item, in addition to any 
manufacturer warranty/guarantee.  

 
20. PURCHASE FROM STATE CONTRACT OR OTHER PUBLIC ENTITIES 

 
The Housing Authority of Bergen County reserves the right to purchase, during the term of any contract to be 
awarded, any of the specified materials and/or services through the New Jersey Cooperative Purchasing 
Agreement (“State Contract”) or any public entity, if it is in the Housing Authority of Bergen County’s best interest 
to do so. 
 

21. GOVERNING LAW, STATE AND FUNDING 
 

This contract shall be governed by and construed in accordance with the laws of the State of New Jersey (N.J.S.A. 
40A:11-et seq. and N.J.A.C. 5:34-1 et seq.) and the Uniform Commercial Code (UCC). All contracts are subject to 
the availability and appropriation of funds annually.   

 
 
 
 

22. USE OF SUBCONTRACTORS 
 

Bidders that propose using one or more subcontractors must submit a certificate with their bids listing each 
subcontractor named in the bid for the category.  The certificate must set forth the scope of work for which the 
subcontractor has submitted a price quote and which the bidder has agreed to award to each subcontractor, 
should the bidder be awarded the contract. 

 
23. THE PUBLIC WORKS CONTRACTOR REGISTRATION ACT 

 
No contractor can bid on or engage in any contract for public work unless the contractor is registered with the 
Department of Labor.  A copy of the registration certificate must be submitted with the bid submission. 
 
NOTE:  All labor costs and wages to be paid to employees for all Public Housing Buildings MUST be Prevailing 
Wage Rates for each job classification used.  Those buildings which do not require prevailing wage rates to be 
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paid will be clearly identified.  The 2021 New Jersey Prevailing Wage Rates for Bergen County may be 
downloaded from the following site: http://lwd.dol.state.nj.us/labor/forms_pdfs   

 
24. BUSINESS REGISTRATION OF PUBLIC CONTRACTORS ACT 

a) No vendor/contractors can bid or engage in any contract with the Authority unless the vendor/contractor is 
registered with the State and provides proof of that registration to the contracting agency before the contracting 
agency may enter into a contract with vendor/contractor. 

b) Procedures for Construction Contracts (As may be applicable) 
 

1) These procedures shall be used for all construction contracts.  For consistency, “construction” shall 
mean, exclusive of the value of work, “public work” as defined in the “Prevailing Wage Act” N.J.S.A. 
34:11-56.26: 

i. “Public Work” means construction, reconstruction, demolition, alteration, or repair work, or 
maintenance work, including painting and decorating, done under contract and paid for in 
whole or in part out of the funds of a public body, except work performed under the 
rehabilitation program. 

ii. “Maintenance Work” means the repair of existing facilities when the size, type or extend of 
such facilities is not thereby changed or increased. 

 
2) In response to a request for bids for construction work, a contractor must include proof of its own 

business registration and proofs of business registration of those subcontractors required to be listed in 
the contractor’s submission (i.e., “named subcontractors”). The proof of business registration shall be 
provided at the time the bid is officially received and opened by the contracting agency. 

 
3) “New Jersey Business Registration Requirements” 

i. The contractor shall provide written notice to its subcontractors and suppliers of the 
responsibility to submit proof of business registration to the contract.  The requirement of proof 
of business registration extends down through all levels (tiers) of the project. 

ii. Before final payment of the contract is made by the contracting agency, the contractor shall 
submit an accurate list of the proof of business registration of each subcontractor or supplier 
used in the fulfillment of the contract, or shall attest that no subcontractors were used. 

iii. For the term of the contract, the contractor and each of its affiliates and a subcontractor and 
each of its affiliates [N.J.S.A. 52:32-44 (g)(3)] shall collect and remit to the Director, New Jersey 
Division of Taxation, the use tax due pursuant to the Sales and Use Tax Act on all sales of tangible 
personal property delivered into this State, regardless of whether the tangible personal 
property is intended for a contract with a contracting agency. 

iv. A business organization that fails to provide a copy of a business registration as required 
pursuant to section 1 of P.L. 2001, c. 134 9C.52:32-44 et. Al.) or subsection e. or f. of section 92 
of P.L. 1977, c. 110 (C.5:12-92), or that provides false business registration information under 
the requirements of either of those sections, shall be liable for a penalty of $ 25.00 for each day 
of violation, not to exceed $ 50,000.00 for each business registration copy not properly provided 
under a contract with a contracting agency. 

 
25. FAIR HOUSING AND EQUAL OPPORTUNITY EMPLOYMENT 

 
Section 3 Clause 
 
The work to be performed under this contract is subject to the requirements of Section 3 of the Housing and 
Urban Development Act of 1968, as amended, 12 U.S.C. 1701u (section 3).  The purpose of section 3 is to ensure 
that employment and other economic opportunities generated by HUD assistance or HUD-assisted projects 
covered under section 3, shall, to the greatest extend feasible, be directed to low-and very-low income persons, 
particularly persons who are recipients of HUD assistance for housing.   
 

http://lwd.dol.state.nj.us/labor/forms_pdfs
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The parties to this contract agree to comply with HUD’s regulations in 24 CFR part 135, which implement section 
3.  As evidenced by their execution of this contract, the parties to this contract certify that they are under no 
contractual or other impediment that would prevent them from complying with the part 135 regulations.   
 
The contractor agrees to send to each labor organization or representative of workers with which the contractor 
has a collective bargaining agreement or other understanding, if any, a notice advising the labor organization or 
workers’ representative of the contractor’s commitments under this section 3 clause, and will post copies of the 
notice in conspicuous places at the work site where both employees and applicants for training and employment 
positions can see the notice.  The notice shall describe the section 3 preference, shall set forth minimum number  
and job titles subject to hire, availability of apprenticeship and training positions, the qualifications for each;  and 
the name and location of the person(s) taking applications for each of the positions; and the anticipated date the 
work shall begin. 
 
The contractor agrees to include this section 3 clause in every subcontract subject to compliance with regulations 
in 24 CFR part 135, and agrees to take appropriate action, as provided in an applicable provision of the subcontract 
or in this section 3 clause, upon a finding that the subcontractor is in violation of the regulations in 24 CFR part 
135.  The contractor will not subcontract with any subcontractor where the contractor has notice or knowledge 
that the subcontractor has been found in violation of the regulations in 24 CFR part 135. 
 
The contractor will certify that any vacant employment positions, including training positions, that are filled (1) 
after the contractor is selected but before the contract is executed, and (2) with persons other than those to 
whom the regulations of 24CFR part 135 require employment opportunities to be directed, were not filled to 
circumvent the contractor’s obligations under 24 CFR part 135. 
 
Noncompliance with HUD’s regulations in 24 CFR part 135 may result in sanctions, termination of this contract for 
default, and debarment or suspension from future HUD assisted contracts. 
 
With respect to work performed in connection with section 3 covered Indian Housing Assistance, section 7 (b) of 
the Indian Self-Determination and Education Assistance Act (25 U.S.C. 450.e) also applies to the work to be 
performed under this contract.  Section 7(b) requires that to the greatest extent feasible (i) preference and 
opportunities for training and employment shall be given to Indians, and (ii) preference in the award of contracts 
and subcontracts shall be given to Indian organizations and Indian-owned Economic Enterprises.  Parties to this 
contract that are subject to the provisions of section 3 and section 7(b) agree to comply with section 3 to the 
maximum extent feasible, but not in derogations of compliance with section 7(b). 

 
 
 

Section 3 residents are: 

• Public Housing residents 

• Low and very-low income persons who live in the metropolitan or non-metropolitan county where a 
HUD-assisted project for housing or community development is located 

• Low income is defined as 80% or below the median income of that area 

• Very low income is defined as 50% or below the median income of that area 

• A section 3 business is one that is at least 51% or more owned by Section 3 residents 

• Whose permanent, full-time employees include persons, at least 30% of whom are currently Section 3 
residents, or within three years of the date of first employment with the business concern where  Section 
3 residents 

• That provides evidence of a commitment to subcontract in excess of 25% of the dollar award of all 
subcontracts to be awarded to a Section 3 business concern 

 
How can a business find Section 3 residents to work for them? 
 
Businesses can recruit in the neighborhood and public housing developments to inform residents about available 
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training and job opportunities.  Distributing flyers, posting signs, placing ads, and contacting resident organizations 
and local community development and employment agencies to locate potential workers are effective ways of 
acquiring jobs. 
 
Are recipients, contractors and subcontractors required to provide long-term employment opportunities, and not 
simply seasonal or temporary employment? 
 
Recipients are required, to the greatest extent feasible, to provide all types of employment opportunities to low and 
very low-income persons, including seasonal and temporary employment, as well as long-term jobs.  After a Section 3 
employee has been employed for 3 years, the employee may no longer be counted as a Section 3 employee to meet 
the 30% requirement.  This requires the recipients to continue hiring Section 3 residents when employment 
opportunities are available. 
 
Will HUD require compliance? 
Yes.  HUD receives annual reports from recipients, monitors performance of contractors and investigates complaints.  
HUD examines employment and contract records for evidence of actions taken to train and employ Section 3 residents 
and to award contracts to Section 3 businesses. 
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PROPOSAL FORM 
 
 
The undersigned hereby declare(s) that _________________________________ has carefully examined the site, Drawings and 
Specifications for the construction of the proposed project knows as “Standby Generator Replacement at Lehmann Gardens”, 
for which receipt of bids has been advertised, and having examined the Special and General Instructions, Drawings, and 
Specifications on file in the office of the Housing Authority of Bergen County, as well as the site of work, will contract to do all 
of the work and furnish all the materials, tools and equipment mentioned in said Instructions, and Specifications in the manner 
prescribed therein at the unit prices specified for the various items below and for the resulting lump sum given below. 
The undersigned agrees to save the Housing Authority of Bergen County agents, consultants or representatives harmless with 
respect to any claim or claims of liability which may be incurred by reason or in connection with the performance of said work. 
It is understood that a certain amount of money will be available for the work proposed and that the actual work to be 
performed and the materials to be furnished may be increased or decreased to bring the cost of the work within the amount 
available.  
In addition, the quantities as set forth below and as shown on the construction drawings may be approximately estimations of 
the actual quantity to be used, and the Housing Authority of Bergen County reserves the right to increase or decrease at the 
unit price set forth in the bid proposal sheets to the extent set forth in specifications and as provided by law. 
It is further understood that the prices herein bid and the lump sum stated below are to remain firm for a period of (60) days 
from date in accordance with RS 40:A 11-24 until awarded. 
This bid proposal is accompanied by bid security either in the form of certified check on the ______ bank 
of__________________ in the amount of ____________________________(________) Dollars, or in a Bid Bond in the amount 
of ____________________________(___________) Dollars guaranteed by the undersigned as Bidder and 
__________________ as Surety.  This proposal is also accompanied by a Consent of Surety for Performance Bond and Labor 
Material Payment Bond in accordance with the conditions named in the foregoing Information to Bidders. 
The undersigned Bidder hereby agrees that if this Proposal shall be accepted by the Owner and the undersigned shall fail to 
execute and deliver the Contract and Contract Bonds in accordance with the Terms of this Proposal, and with the requirements 
of the foregoing Information to Bidders, then the undersigned shall be deemed to have abandoned the Contract, and thereupon 
the Proposal and its acceptance shall be null and void and (1) if a certified check is herewith submitted as bid security, the 
amount of the said check accompanying this proposal shall be due and payable thereunder to the Housing Authority of Bergen 
County as liquidated damages; otherwise, the said certified check or amount thereof, shall be returned to the undersigned, or 
(2) if the Bid Bond is herewith submitted as bid security, the amount specified in the Bid Bond shall be due and payable 
thereunder to the Housing Authority of Bergen County as liquidated damages in accordance with said Bid Bond, otherwise the 
Bid Bond shall become null and void. 
The undersigned Bidder acknowledges the receipt of the following Addenda: 
 
 Addenda No.    Dated 
 
 ___________    __________ 
 
 ___________    __________ 
 
 ___________    __________ 
 
All the various phases of work enumerated in the specifications with their individual jobs and overhead, whether specifically 
mentioned, included by implication or appurtenant thereto, are to be performed by the contractor under one of the items 
listed in the proposal. 
 
 
Payment for work performed will be in accordance with the proposal subject to changes provided for in the Construction 
Contract. 
 
The full names and residences of all persons and parties interested in this proposal as principals are as follows below.  Note:  
For each person, give first and last names in full.  Record each member of the co-partnership; in case of a corporation, give the 
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names of the President, Secretary, Treasurer, Manager, and Directors, and state the place of incorporation. 
 
 
 
 
This proposal is hereby respectfully submitted by: 
 
 
       ____________________________________________ 
       (Bidder’s Signature) 
 
       ____________________________________________ 
       (Bidder’s Business Address) 
 
       ____________________________________________ 
 
 
 
       Dated this _________day of ________________ 2021 
 
IF PROPOSAL IS SUBMITTED BY A  
CORPORATION, AFFIX CORPORATE SEAL 
HERE 
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PROPOSAL SUBMISSION FORM (1 of 2) 

 

Required Material  

 

# MATERIAL RATE TOTAL 

    

    

TOTAL MATERIALS  

 

Required Labor 

 

HOURS LABOR RATE TOTAL 

    

    

TOTAL LABOR  

 

Miscellaneous 

 

# ITEM TOTAL 

   

   

TOTAL MISCELLANEOUS  

 

Totals 

 

Materials Total  

Labor Total  

Miscellaneous Total  

TOTAL $   

 

BASE BID (Amount in Words) 

 

$__________________________________________________________________________ 
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PROPOSAL SUBMISSION FORM (2 of 2) 

 
 

 

 

_____________________    _____________________________________ 

         DATE        COMPANY 

 

       _____________________________________ 

         PRINCIPAL 

 

       ____________________________________ 

         SIGNATURE 

 

       ____________________________________ 

         TELEPHONE 

 

       ____________________________________ 

         EMAIL 

 

       ______________________________________ 

         FEDERAL TAX ID # 
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CONTRACTOR & SUBCONTRACTOR QUALIFICATIONS & LICENSING REQUIREMENTS 
 
 
 
Project:  Standby Generator Replacement at Lehmann Gardens 
 
 
 
Please include a copy of your permit, certificate or license with your price quote for those items 
listed below pertaining to this project for the contractor and for each subcontractor you will be 
using.  Failure to include proof of your qualifications with your price quote, may be cause for 
disqualification.  All certificates must be current. 
 
 

• New Jersey State Business Registration Certificate, pursuant to P.L. 204, c.57.  
 

• Certificate of Employee Information Report, pursuant to NJAC 17:27-1.1 et seq. 
 

• Public Works Contractor Registration Certificate, pursuant to NJSA 34:11-56.48 et seq. 
 

• Notice of Classification and Rating, (DPMC & DPMC 701) pursuant to NJSA 52:35-1 
 

• Sales Tax Certificate Of Authority, pursuant to NJSA 54:32B-1 et seq. 
  

• Master Plumber License 
 

• Other (specify)_______________________________ 
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Revised Contract Language for BRC Compliance 

Goods and Services Contracts (including purchase orders) 

* Construction Contracts (including public works related purchase orders) 

 

N.J.S.A. 52:32-44 imposes the following requirements on contractors and all subcontractors that 

knowingly provide goods or perform services for a contractor fulfilling this contract: 1) the 

contractor shall provide written notice to its subcontractors to submit proof of business registration 

to the contractor; 2) prior to receipt of final payment from a contracting agency, a contractor 

must submit to the contracting agency an accurate list of all subcontractors or attest that none 

was used; 3) during the term of this contract, the contractor and its affiliates shall collect and 

remit, and shall notify all subcontractors and their affiliates that they must collect and remit to the 

Director, New Jersey Division of Taxation, the use tax due pursuant to the Sales and Use Tax Act, 

(N.J.S.A. 54:32B-1 et seq.) on all sales of tangible personal property delivered into this State. 

A contractor, subcontractor or supplier who fails to provide proof of business registration or 

provides false business registration information shall be liable to a penalty of $25 for each day of 

violation, not to exceed $50,000 for each business registration not properly provided or 

maintained under a contract with a contracting agency.  Information on the law and its 

requirements is available by calling (609) 292-9292. 

 

Construction Contracts (including public works related purchase orders) 

N.J.S.A. 52:32-44 imposes the following requirements on contractors and all subcontractors that 

knowingly provide goods or perform services for a contractor fulfilling this contract:  

1) the contractor shall provide written notice to its subcontractors and suppliers to submit 

proof of business registration to the contractor;  

2) subcontractors through all tiers of a project must provide written notice to their 

subcontractors and suppliers to submit proof of business registration and subcontractors 

shall collect such proofs of business registration and maintain them on file;  

3) prior to receipt of final payment from a contracting agency, a contractor must submit to 

the contacting agency an accurate list of all subcontractors and suppliers or attest that 

none was used; and,  

4) during the term of this contract, the contractor and its affiliates shall collect and remit, and 

shall notify all subcontractors and their affiliates that they must collect and remit, to the 

Director, New Jersey Division of Taxation, the use tax due pursuant to the Sales and Use Tax 

Act, (N.J.S.A. 54:32B-1 et seq.) on all sales of tangible personal property delivered into this 

State. 

A contractor, subcontractor or supplier who fails to provide proof of business registration or 

provides false business registration information shall be liable to a penalty of $25 for each day of 

violation, not to exceed $50,000 for each business registration copy not properly provided or 

maintained under a contract with a contracting agency.  Information on the law and its 

requirements are available by calling (609) 292-9292. 
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FAILURE TO POCESS A NEW JERSEY BUSINESS REGISTRATION CERTIFICATE 

IS CAUSE FOR REJECTION OF YOUR BID 

REGARDLESS OF THE FACT THAT A COPY MAY ALREADY BE ON FILE WITH 

THE HOUSING AUTHORITY OF BERGEN COUNTY 
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AFFIDAVIT OF NON-DEFAULT 
 
The undersigned, being duly sworn pursuant to law, deposes and says that, as the party making the foregoing Bid; I certify as 
follows: 
 

1. That all the statements made by me are true, complete and correct to the best of my knowledge and belief and are 
made in good faith. 
 

2. That for the past ten years from the date of this certification, and except as shown by me on the attachment, I have 
not experienced defaults or noncompliance under any contract for the U.S. Department of Housing and Urban 
Development, or any other governmental agency with which I have contracts. 
 

3. To the best of my knowledge there are no unresolved findings raised as a result of HUD audits, management reviews 
or any other Governmental investigations concerning me or work under any of my contracts. 
 

4. There has not been a suspension or termination of payments under any HUD contract in which I have had a beneficial 
interest attributable to my fault or negligence. 
 

5. I have not been convicted of a felony and am not presently, to my knowledge, the subject of a complaint or indictment 
charging a felony.   
 

6. I have not been suspended, debarred or otherwise restricted by any Department or Agency of the Federal Government 
or of any State Government or the Housing Authority of Bergen County from doing business with such Department or 
Agency. 
 

7. I have not defaulted on an obligation covered by a bond and have not been the subject of a claim under any fidelity 
bond. 
 

8. All the names of the parties, known to me to be principals in this contract, in which I propose to participate, are 
included on resumes submitted with this bid. 
 

9. To my knowledge I have not been found by HUD or the State of New Jersey to be in noncompliance with any applicable 
civil rights laws. 
 

10. I am not a Member of Congress or a Resident Commissioner nor otherwise prohibited or limited by law from 
contracting with the Government of the United States of America. 
 

11. I am not an officer or employee or commissioner of the Housing Authority of Bergen County who is prohibited or 
limited by law from contracting with HABC. 
 

12. For a period of five years prior to the date of this certification, and except as shown by me on the attachment, I have 
not been suspended, or otherwise disqualified by the U.S. Department of Housing and Urban Development, or any 
other governmental agency with which I have contracted, from doing business with any governmental agency. 
 

13. Statements above (if any) to which I cannot certify have been deleted by striking through the words with a pen.  I have 
initialed each deletion (if any) and have attached a true and accurate signed statement (if applicable) to explain the 
fact and circumstances which I think helps to qualify me as a responsible principal for participation in this project. 

 
 
 
 
 

Page 1 of 2 – Affidavit of Non-Default 
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 Firm Name: ____________________________________________ 
 
 Name:  ____________________________________________ 
 
 Title:  ____________________________________________ 
 
 Signature: ____________________________________________ 
 
 
 
 

MUST BE NOTARIZED 
 
State of _________   ) 
                                      ) ss 
County of_________ ) 
 
Subscribed and sworn to before me, this ____________ day of _______________________________, 202______ 
 
_______________________________________             My Commission Expires: ____________________, 202_____   
Notary Public Signature  
 
(Affix Notary Public Seal)                                                                                               
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BIDDER'S AFFIDAVIT 
 
 

 
 
Name of Bidder: ________________________________ being duly sworn, deposes and says that he resides at:  
 
__________________________________________________________________________________________,     
(Address) 
that he is the ________________________________________ who signed the above Bid, that he was  
  (Title) 
duly authorized to sign and that the Bid is the true offer of the Bidder, that the seal attached is the seal of the Bidder 
and that all the declarations and statements contained in the Bid are true to the best of his/her knowledge and 
belief. 
 
 
 

__________________________________________ 
(Signature of Bidder & Seal) 

 
 
 
 

MUST BE NOTARIZED 
 
State of _________   ) 
                                      ) ss 
County of_________ ) 
 
Subscribed and sworn to before me, this ____________ day of _______________________________, 202______ 
 
_______________________________________             My Commission Expires: ____________________, 202_____   
Notary Public Signature  
 
(Affix Notary Public Seal)                                                                                               
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NON-COLLUSION AFFIDAVIT 

 

 

I, ________________________________, of the City/Town of _______________________________ 
 (name of affiant)         (name of municipality)                     

 

in the County of ________________________, and the State of ___________________________ 

 

of full age, being duly sworn pursuant to law on my oath depose and say that: 

 

I am the ______________________________ of the firm of _________________________________ 
  (title or position)      (name of firm) 

the bidder making this proposal for the above named project, and that I executed the said 

Proposal with full authority to do so; that said bidder has not, directly or indirectly, entered into an 

agreement, participated in any collusion, or otherwise taken any action in restraint of free 

competitive bidding in connection with the above named project; and that all statements 

contained in said Proposal and in this affidavit are true and correct, and made with full 

knowledge that the Housing Authority relies upon the truth of the statements contained in said 

Proposal and in the statements contained in this affidavit in awarding the contract for the said 

project. 

 

I fully warrant that no person or selling agency has been employed or retained to solicit or secure 

such contract upon an agreement or understanding for a commission, percentage, brokerage, 

or contingent fee, except bona fide employees or bona fide established commercial or selling 

agencies maintained by:  

 

__________________________ 
Company Name 

__________________________ 
*Signature 

__________________________ 
Title 

__________________________ 
Date 

 
*FAILURE TO SIGN THIS AFFIDAVIT BY THE PRESIDENT, VICE PRESIDENT OR DULY AUTHORIZED COMPANY OFFICIAL WILL RESULT IN 

REJECTION OF THIS PROPOSAL/ BID. 

 

 
MUST BE NOTARIZED 

 
State of _________   ) 
                                      ) ss 
County of_________ ) 
 
Subscribed and sworn to before me, this ____________ day of _______________________________, 202______ 
 
_______________________________________             My Commission Expires: ____________________, 202_____   
Notary Public Signature  
 
(Affix Notary Public Seal)                                                                                               
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STOCKHOLDER DISCLOSURE CERTIFICATION 

 
Name of Business: _____________________________________________________________________ 
 

 I certify that the list below contains the names and home addresses of all stockholders holding 10% or more of the issued and 
outstanding stock of the undersigned. 

OR 
 I certify that no one stockholder owns 10% or more of the issued and outstanding stock of the undersigned. 

 
If a corporation owns all or part of the stock of the corporation or partnership submitting the bid, then the statement shall include 
a list of the stockholders who own 10% or more of the stock of any class of that corporation.  If no one owns 10% or more stock, 
attest to that. 

 
Check the box that represents the type of business organization: 

 Partnership  Corporation  Sole Proprietorship 

 Limited Partnership  Limited Liability Corporation  Limited Liability Partnership 

 Subchapter S Corporation   

 

Sign and notarize the form and complete the stockholder list below. 

Stockholders: 

Name: ___________________________________ Name: ________________________________ 

Address: __________________________________ Address: _______________________________ 

 ___________________________________  ________________________________ 

 

Name: ___________________________________ Name: ________________________________ 

Address: __________________________________ Address: _______________________________ 

 ___________________________________  ________________________________ 

 

Name: ___________________________________ Name: ________________________________ 

Address: __________________________________ Address: _______________________________ 

 ___________________________________  ________________________________ 

 Check box if attachments are being used to complete this section. 

MUST BE NOTARIZED 
 
State of _________ )   County of_________ ) 
 
Subscribed and sworn to before me, this ____________ day of _______________________________, 202______ 
 
_______________________________________             My Commission Expires: ____________________, 202_____   
Notary Public Signature  
 
(Affix Notary Public Seal)                                                                                               
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AFFIDAVIT FOR AFFIRMATIVE ACTION PLAN 

______________________________________________________ being first duly sworn deposes and says 

 (Individual's Name) 

THAT he/she is the   ______________________________ of the _____________________________________ 
(partner or officer)  (firm name) 

and the party making a certain proposal or bid dated _______________ 2021 for work in connection 

with the bid for: 

 ____________________________________________ 
(Indicate Job Name) 

located in                                                                                                New Jersey that such proposal 

or bid is submitted with full knowledge and understanding of the Affirmative Action Plan (AAP) 

requirements contained herein; that in submitting such proposal or bid, the bidder acknowledges 

that he or she must and will fulfill these requirements and that all statements in said proposal or 

bid are true. 

SIGNATURE OF: Bidder, if the bidder is an individual; 

Officer, if the bidder is a Corporation; 

Partner, if the bidder is a Partnership/ 

_____________________________________________________________________ 
(Signature of Contractor) 

MUST BE NOTARIZED 

State of _________   ) 
    ) ss 

County of_________ ) 

Subscribed and sworn to before me, this ____________ day of _______________________________, 202______ 

_______________________________________     My Commission Expires: ____________________, 202_____  
Notary Public Signature  

(Affix Notary Public Seal)   
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AFFIRMATIVE ACTION AFFIDAVIT 

 

(to be completed by firms with less than 50 employees) 

 

 

I, _______________________________, of the (City, Town, Borough) of _____________________________  

 

in the County of ___________________ State of ____________________, of full age being duly sworn 

pursuant to law on my oath depose and say that: 

 

PART 1 - I am (President, Partner, Owner) of the firm of__________________________________________,  
        (name of firm) 

a bidder making a proposal upon the above named project. 

2.   __________________________________ does not have 50 employees or more  
  (name of firm) 

 inclusive of all officers and employees of every type. 

3.   I am familiar with the affirmative action requirements of P.L. 1975 c. 127 and rules and 

regulations issued by the Treasurer, State of New Jersey, pursuant thereto. 

4.   __________________________________ has complied with all the affirmative action  
  (name of firm) 

 requirements of the State of New Jersey, including those required by P.L. 1975 c. 127 and 

the rules and regulations issued by the Treasurer, State of New Jersey, pursuant thereto. 

5.   I am aware that if______________________________________ does not comply with P.L. 1975 

c. 127 and rules and regulations issued pursuant thereto, that no monies will be paid by 

the Housing Authority of Bergen County until an affirmative action plan is approved.  I am 

also aware that the contract may be terminated and 

                                                    may be debarred from all public contracts for a  
  (name of firm) 

 period of up to five (5) years. 

6.  In the event my workforce increases to 50 employees, I must contact the State Affirmative 

Action Office and complete an Employee Information Report. 

 

                                                                      
Signature President, Vice-President or 

Authorized Representative. 

                                                                        
Name and Title 

    
MUST BE NOTARIZED 

 
State of _________   ) 
                                      ) ss 
County of_________ ) 
 
Subscribed and sworn to before me, this ____________ day of _______________________________, 202______ 
 
_______________________________________             My Commission Expires: ____________________, 202_____   
Notary Public Signature  
 
(Affix Notary Public Seal)                                                                                               
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AFFIRMATIVE ACTION REGULATIONS 
 
 

(To be completed by firms with fifty (50) or more employees 
 
 

BIDDER STATES HE HAS FIFTY (50) OR MORE EMPLOYEES:  CHECK ONE 
 

YES_____________           NO_____________ 
 
 

COMPANY NAME: _______________________________________________________________                                              
 

NAME:   _______________________________________________________________ 
 

SIGNATURE:  _______________________________________________________________                                                                       
 

TITLE:   _______________________________________________________________                                                                                 
 
 

A.   CONTRACTORS WITH 50 OR MORE EMPLOYEES NOTE: 
 
Within seven (7) days after receipt of the notification of intent to award the contract or receipt 
of the contract, whichever is sooner, a procurement contractor with 50 or more employees should 
present one of the following to the County of Bergen and Housing Authority of Bergen County. 
  

1. Appropriate evidence that the contractor is operating under an existing federally 
approved or sanctioned affirmative action program; 

OR 
2. A Certificate of Employee Information Report Approval issued in accordance with 

Article 4 of the Regulations promulgated by the Treasurer pursuant to P.L. 1975, 
c127; 

OR 
3. If the bidder cannot present "1" or "2" and the bidder has never applied for "2", the 

bidder is required to submit to the State Affirmative Action Office (a copy to 
accompany this bid proposal) a completed Employee Information Report (Form 
AA302).  This form may be obtained at State Affirmative Action Office. 

 
A contractor's bid must be rejected as non-responsive if a contractor fails to submit either "1", "2", 
or "3" listed above in A, within the time specified after the Housing Authority submits the contract 
to the contractor for signing. 
                                                            
B. CONTRACTORS WITH LESS THAN 50 EMPLOYEES NOTE: 
 
Bidders with less than 50 employees who are negotiating for a contract, as a precondition to 
entering into a valid and binding procurement or service contract with the Housing Authority of 
Bergen County, prior to recommendation of contract award is submitted to the Commissioners 
of the Housing Authority must complete the following affidavit in accordance with P.L. 1975C.1 
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AFFIDAVIT FOR MINORITY BUSINESS ENTERPRISES 
 
 
 
_____________________________________________ being first duly sworn depose and says: 
          (Individual’s Name) 

 
That he/she is ________________________________ of the ______________________________, the party  
       (Partner or Officer)                       (Firm Name) 

 
making a certain proposal or bid dated______________________________________, 2021, for work in  
 
connection with the ___________________________________ located in) __________________________ 
                                                   (indicate job name)                                (Indicate Town 

 
New Jersey that such proposal or bid is submitted with full knowledge and understanding of the 
Minority Business Enterprise (MBE) requirements contained herein; that in submitting such proposal 
or bid, the bidder acknowledges that he/she must and will fulfill these requirements and that all 
statements in said proposal or bid are true. 
 
 
SIGNATURE OF: Bidder, if the bidder is an individual; 
   Officer, if the bidder is a Corporation; 
   Partner, if the bidder is a Partnership 
 
 

_______________________________________ 
(Signature of Contractor) 

 
 

MUST BE NOTARIZED 
 
State of _________   ) 
                                      ) ss 
County of_________ ) 
 
Subscribed and sworn to before me, this ____________ day of _______________________________, 202______ 
 
_______________________________________             My Commission Expires: ____________________, 202_____   
Notary Public Signature  
 
(Affix Notary Public Seal)                                                                                               
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STAMEMENT OF COMPLIANCE 
 

WAGE RATES 
 
 
 
This is to certify that all persons employed by the undersigned will be paid full weekly wages 
earned, less permissible deduction for income taxes, social security, etc., and that no rebates 
have or will be made either directly or indirectly to the undersigned from the full weekly wages 
earned by any person in its employ, and further that all employees will be paid as defined in 
Regulations, Part 3 (29 CFR Part 3) issued by the Secretary of Labor under the Copeland Act, as 
amended (48 Stat. 948, 63 Stat. 108, 72 Stat. 967, 40 U.S.C. 276C), as described on said payroll; 
that said payroll is correct and complete; that the wage rates, as set forth in the General Wage 
Determinations issued under HUD Determined Wage Rates and Related Acts, U.S. Department of 
Labor, Employment Standards Administration, Wage and Hour Division, (unless otherwise 
specified), contained in said payroll for laborers, and mechanics, are not less than those 
applicable to such laborers and mechanics pursuant to the contract under which such work was 
performed; and that the classifications set forth for each laborer or mechanic conforms with the 
work he performed. 
 
 
    SIGNATURE:  ______________________________________ 
 
 
    TITLE:   ______________________________________ 
 
 
 
 

MUST BE NOTARIZED 
 
State of _________   ) 
                                      ) ss 
County of_________ ) 
 
Subscribed and sworn to before me, this ____________ day of _______________________________, 202______ 
 
_______________________________________             My Commission Expires: ____________________, 202_____   
Notary Public Signature  
 
(Affix Notary Public Seal)                                                                                               
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Acknowledgment of Receipt of Addenda 

 

 

The undersigned respondent hereby acknowledges receipt of the following Addenda, (if any) 
 
 
 

ADDENDA NUMBER DATE OF ADDENDA DATE ADDENDA RECEIVED 
BY CONTRACTOR 

   

   

   

   

   

 

 No addenda issued 
 
 
 

 
Signed:  ____________________________________ Title: __________________________ 
 
 
Printed Name: ___________________________________ Date: __________________________ 
 
 
Company:  _______________________________________________________________________ 
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INSURANCE REQUIREMENT AND ACKNOWLEDGMENT FORM 
 

And 
 

HOLD HARMLESS / INDEMNIFICATION AGREEMENT 
 

 
 
Respondents Certificate of Professional Liability coverage shall be filed with the Authority’s Office 
upon award of contract by the Authority. 
 
 
Acknowledgment of Insurance Requirement: 
 
 
 
____________________________________________  ________________________ 
 (Signature)                    (Date) 

 
 
 
___________________________________________ 
 (Printed Name and Title) 

 
 
 
 
 
 
 
 
INDEMNITY: To the maximum extent permitted by law, the firm/ contractor shall defend, 

indemnify and hold the Housing Authority of Bergen County and its commissioners, officers, 

agents and employees harmless from and against all claims, actions, judgments, damages and 

costs, including reasonable attorneys’ fees and all other costs of defense to which the Housing 

Authority of Bergen County or its commissioners, officers, agents or employees may be subjected, 

or which they may suffer, that are caused by, or arise out of, any act, error or omission of the firm/ 

contractor, their subcontractors, affiliates, or anyone retained by or employed by the firm/ 

contractor in connection with the project/ service or from their failure to comply with any of the 

provisions of their contracts or of the law.  This indemnity shall not apply to the extent of the 

Housing Authority’s or its commissioners, officers, agents or employees’ negligence.  The firm/ 

contractor agrees, that it will not implead the Housing Authority or its commissioners, officers, 

agents or employees into any such claim or action. 
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MANDATORY EQUAL EMPLOYMENT OPPORTUNITY LANGUAGE 

N.J.S.A. 10:5-31 et seq. (P.L.1975, c.127) 

N.J.A.C. 17:27-1.1 et seq. 

CONSTRUCTION CONTRACTS 

 

During the performance of this contract, the contractor agrees as follows: 

 

The contractor or subcontractor, where applicable, will not discriminate against any employee or applicant for 

employment because of age, race, creed, color, national origin, ancestry, marital status, affectional or sexual 

orientation, gender identity or expression, disability, nationality or sex. Except with respect to affectional or 

sexual orientation and gender identity or expression, the contractor will ensure that equal employment 

opportunity is afforded to such applicants in recruitment and employment, and that employees are treated 

during employment, without regard to their age, race, creed, color, national origin, ancestry, marital status, 

affectional or sexual orientation, gender identity or expression, disability, nationality or sex. Such equal 

employment opportunity shall include, but not be limited to the following: employment, upgrading, demotion, 

or transfer; recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of 

compensation; and selection for training, including apprenticeship. The contractor agrees to post in 

conspicuous places, available to employees and applicants for employment, notices to be provided by the 

Public Agency Compliance Officer setting forth provisions of this nondiscrimination clause. 

The contractor or subcontractor, where applicable will, in all solicitations or advertisements for employees 

placed by or on behalf of the contractor, state that all qualified applicants will receive consideration for 

employment without regard to age, race, creed, color, national origin, ancestry, marital status, affectional or 

sexual orientation, gender identity or expression, disability, nationality or sex. 

 

The contractor or subcontractor will send to each labor union, with which it has a collective bar-gaining 

agreement, a notice, to be provided by the agency contracting officer, advising the labor union or workers' 

representative of the contractor's commitments under this act and shall post copies of the notice in conspicuous 

places available to employees and applicants for employment. 

 

The contractor or subcontractor, where applicable, agrees to comply with any regulations promulgated by the 

Treasurer, pursuant to N.J.S.A. 10:5-31 et seq., as amended and supplemented from time to time and the 

Americans with Disabilities Act. 

 

When hiring or scheduling workers in each construction trade, the contractor or subcontractor agrees to make 

good faith efforts to employ minority and women workers in each construction trade consistent with the 

targeted employment goal prescribed by N.J.A.C. l7:27-7.2; provided, however, that the Dept. of LWD, 

Construction EEO Monitoring Program, may, in its discretion, exempt a contractor or subcontractor from 

compliance with the good faith procedures pre-scribed by the following provisions, A, B, and C, as long as the 

Dept. of LWD, Construction EEO Monitoring Program is satisfied that the contractor or subcontractor is 

employing workers provided by a union which provides evidence, in accordance with standards prescribed by 

the Dept. of LWD, Construction EEO Monitoring Program, that its percentage of active “card carrying” 

members who are minority and women workers is equal to or greater than the targeted employment goal 

established in accordance with N.J.A.C. 17:27-7.2. The contractor or subcon-tractor agrees that a good faith 

effort shall include compliance with the following procedures: 

 

(A) If the contractor or subcontractor has a referral agreement or arrangement with a union for a construction 

trade, the contractor or subcontractor shall, within three business days of the contract award, seek assurances 

from the union that it will cooperate with the contractor or sub-contractor as it fulfills its affirmative action 

obligations under this contract and in accordance with the rules promulgated by the Treasurer pursuant to 
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N.J.S.A. 10:5-31 et. seq., as supplemented and amended from time to time and the Americans with Disabilities 

Act. If the contractor or subcontractor is unable to obtain said assurances from the construction trade union at 

least five business days prior to the commencement of construction work, the contractor or sub-contractor 

agrees to afford equal employment opportunities minority and women workers directly, consistent with this 

chapter. If the contractor's or subcontractor's prior experience with a construction trade union, regardless of 

whether the union has provided said assurances, indicates a significant possibility that the trade union will not 

refer sufficient minority and women workers consistent with affording equal employment opportunities as 

specified in this chapter, the contractor or subcontractor agrees to be prepared to provide such opportunities to 

minority and women workers directly, consistent with this chapter, by complying with the hiring or scheduling 

procedures prescribed under (B) below; and the contractor or subcontractor further agrees to take said action 

immediately if it determines that the union is not referring minority and women workers consistent with the 

equal employment opportunity goals set forth in this chapter. 

(B) If good faith efforts to meet targeted employment goals have not or cannot be met for each construction

trade by adhering to the procedures of (A) above, or if the contractor does not have a referral agreement or

arrangement with a union for a construction trade, the contractor or subcontractor agrees to take the following

actions:

(l) To notify the public agency compliance officer, the Dept. of LWD, Construction EEO Monitoring Program,

and minority and women referral organizations listed by the Division pursuant to N.J.A.C. 17:27-5.3, of its

workforce needs, and request referral of minority and women workers;

(2) To notify any minority and women workers who have been listed with it as awaiting available vacancies;

(3) Prior to commencement of work, to request that the local construction trade union refer minority and

women workers to fill job openings, provided the contractor or subcontractor has a referral agreement or

arrangement with a union for he construction trade;

(4) To leave standing requests for additional referral to minority and women workers with the local

construction trade union, provided the contractor or subcontractor has a referral agreement or arrangement

with a union for the construction trade, the State Training and Employment Service and other approved

referral sources in the area;

(5) If it is necessary to lay off some of the workers in a given trade on the construction site, layoffs shall be

conducted in compliance with the equal employment opportunity and non-discrimination standards set forth in

this regulation, as well as with applicable Federal and State court decisions;

(6) To adhere to the following procedure when minority and women workers apply or are referred to the

contractor or subcontractor:

(i) The contactor or subcontractor shall interview the referred minority or women worker.

(ii) If said individuals have never previously received any document or certification signifying a level of

qualification lower than that required in order to perform the work of the construction trade, the contractor or

subcontractor shall in good faith determine the qualifications of such individuals. The contractor or

subcontractor shall hire or schedule those individuals who satisfy appropriate qualification standards in

conformity with the equal employment opportunity and non-discrimination principles set forth in this chapter.

However, a contractor or subcontractor shall determine that the individual at least possesses the requisite

skills, and experience recognized by a union, apprentice program or a referral agency, provided the referral

agency is acceptable to the Dept. of LWD, Construction EEO Monitoring Program. If necessary, the



HOUSING AUTHORITY OF BERGEN COUNTY 

 

 

CONTRACT NO. 56 – STANDBY GENERATOR REPLACEMENT AT LEHMANN GARDENS 

 Bid Number: HABC 2021.07.14.01 

   40 

 

contractor or subcontractor shall hire or schedule minority and women workers who qualify as trainees 

pursuant to these rules. All of the requirements, however, are limited by the provisions of (C) below. 

 

(iii) The name of any interested women or minority individual shall be maintained on a waiting list and shall 

be considered for employment as described in (i) above, whenever vacancies occur. At the request of the Dept. 

of LWD, Construction EEO Monitoring Program, the contractor or subcontractor shall provide evidence of its 

good faith efforts to employ women and minorities from the list to fill vacancies. 

 

(iv) If, for any reason, said contractor or subcontractor determines that a minority individual or a woman is not 

qualified or if the individual qualifies as an advanced trainee or apprentice, the contractor or subcontractor 

shall inform the individual in writing of the reasons for the determination, maintain a copy of the 

determination in its files, and send a copy to the public agency compliance officer and to the Dept. of LWD, 

Construction EEO Monitoring Program. 

 

(7) To keep a complete and accurate record of all requests made for the referral of workers in any trade 

covered by the contract, on forms made available by the Dept. of LWD, Construction EEO Monitoring 

Program and submitted promptly to the Dept. of LWD, Construction EEO Monitoring Program upon request. 
 

 
(C) The contractor or subcontractor agrees that nothing contained in (B) above shall preclude the contractor or 

subcontractor from complying with the union hiring hall or apprentice-ship policies in any applicable 

collective bargaining agreement or union hiring hall arrangement, and, where required by custom or 

agreement, it shall send journeymen and trainees to the union for referral, or to the apprenticeship program for 

admission, pursuant to such agreement or arrangement. However, where the practices of a union or 

apprenticeship program will result in the exclusion of minorities and women or the failure to refer minorities 

and women consistent with the targeted county employment goal, the contractor or subcontractor shall 

consider for employment persons referred pursuant to (B) above without regard to such agreement or 

arrangement; provided further, however, that the contractor or subcontractor shall not be re-quired to employ 

women and minority advanced trainees and trainees in numbers which result in the employment of advanced 

trainees and trainees as a percentage of the total workforce for the construction trade, which percentage 

significantly exceeds the apprentice to journey worker ratio specified in the applicable collective bargaining 

agreement, or in the absence of a collective bargaining agreement, exceeds the ratio established by practice in 

the area for said construction trade. Also, the contractor or subcontractor agrees that, in implementing the 

procedures of (B) above, it shall, where applicable, employ minority and women workers residing within the 

geographical jurisdiction of the union. 

 

After notification of award, but prior to signing a construction contract, the contractor shall submit to the 

public agency compliance officer and the Dept. of LWD, Construction EEO Monitoring Program an initial 

project workforce report (Form AA-201) electronically provided to the public agency by the Dept. of LWD, 

Construction EEO Monitoring Program, through its web-site, for distribution to and completion by the 

contractor, in accordance with N.J.A.C. 17:27-7. The contractor also agrees to submit a copy of the Monthly 

Project Workforce Report once a month thereafter for the duration of this contract to the Dept. of LWD, 

Construction EEO Monitoring Program, and to the public agency compliance officer. 

 

The contractor agrees to cooperate with the public agency in the payment of budgeted funds, as is necessary, 

for on-the-job and/or off-the job programs for outreach and training of minorities and women. 

 

(D) The contractor and its subcontractors shall furnish such reports or other documents to the Dept. of LWD, 

Construction EEO Monitoring Program as may be requested by the Dept. of LWD, Construction EEO 
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Monitoring Program from time to time in order to carry out the purposes of these regulations, and public 

agencies shall furnish such information as may be re-quested by the Dept. of LWD, Construction EEO 

Monitoring Program for conducting a compliance investigation pursuant to N.J.A.C. 17:27-1.1 et seq. 
 

 

 

 
STATEMENT OF COMPLIANCE 

 
 
This is to certify that all persons employed by the undersigned will be paid full weekly wages 
earned, less permissible deductions for income taxes, social security, etc., and that no rebates 
have been or will be made either directly or indirectly to the undersigned from the full weekly 
wages earned by any person in its employ. 
 
 
 
 
SIGNATURE: ________________________________________________ 
 
 
PRINT NAME: ________________________________________________ 
 
 
TITLE:  ________________________________________________ 
 
 
DATE:  ________________________________________________ 
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DISCLOSURE OF INVESTMENT ACTIVITIES IN IRAN 
 
 

Bid/Proposal Number: ________________ Bidder/Vendor: ________________________________ 
 
Pursuant to Public Law 2012, c. 25, any person or entity that submits a bid or proposal or otherwise proposes to enter 

into or renew a contract must complete the certification below to attest, under penalty of perjury, that the person or 

entity, or one of the person or entity's parents, subsidiaries, or affiliates, is not identified on a list created and maintained 

by the New Jersey Department of the Treasury as a person or entity engaging in investment activities in Iran. If the 

Director finds a person or entity to be in violation of the principles which are the subject of this law, s/he shall take 

action as may be appropriate and provided by law, rule or contract, including but not limited to, imposing sanctions, 

seeking compliance, recovering damages, declaring the party in default and seeking debarment or suspension of the 

person or entity. 

 
I certify, pursuant to Public Law 2012, c. 25, that the person or entity listed above for which I am authorized to submit a proposal: 

 

 is not providing goods or services of $20,000,000 or more in the energy sector of Iran, including a person or entity that 

provides oil or liquefied natural gas tankers, or products used to construct or maintain pipelines used to transport oil or 

liquefied natural gas, for the energy sector of Iran, AND 

 

 is not a financial institution that extends $20,000,000 or more in credit to another person or entity, for 45 days or more, 

if that person or entity will use the credit to provide goods or services in the energy sector in Iran. 

 
In the event that a person or entity is unable to make the above certification because it or one of its parents, subsidiaries, or 

affiliates has engaged in the above-referenced activities, a detailed, accurate and precise description of the activities must 

be provided in part 2 below to the Housing Authority of Bergen County under penalty of perjury. Failure to provide such will 

result in the proposal being rendered as non-responsive and appropriate penalties, fines and/or sanctions will be assessed as 

provided by law. 

 

PART 2: PLEASE PROVIDE FURTHER INFORMATION RELATED TO INVESTMENT ACTIVITIES IN IRAN 

 
You must provide a detailed, accurate and precise description of the activities of the proposer, or one of its parents, 

subsidiaries or affiliates, engaging in the investment activities in Iran outlined above by completing the boxes below. 

 

Name: ________________________________________  Relationship to Proposer: __________________________                     

 

Description of Activities: ___________________________________________________________________________________ 

 

___________________________________________________________________________________________________________ 

 

Duration of Engagement: _____________________________  Anticipated Cessation Date: _______________________ 

 

Proposer Contact Name: ______________________________  Contact Phone Number: __________________________ 

 
Certification: I, being duly sworn upon my oath, hereby represent and state that the foregoing information and any 

attachments thereto to the best of my knowledge are true and complete. I attest that I am authorized to execute this 

certification on behalf of the above-referenced person or entity. I acknowledge that the State of New Jersey is relying on the 

information contained herein and thereby acknowledge that I am under a continuing obligation from the date of this 

certification through the completion of any contracts with the State to notify the State in writing of any changes to the answers 

of information contained herein. I acknowledge that I am aware that it is a criminal offense to make a false statement or 

misrepresentation in this certification, and if I do so, I recognize that I am subject to criminal prosecution under the law and 

that it will also constitute a material breach of my agreement(s) with the State of New Jersey and that the State at its option 

may declare any contract(s) resulting from this certification void and unenforceable. 

 

Full Name (Print): _________________________________  Signature: ___________________________ 

 

Title:   _________________________________ Date:   ___________________________ 
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GENERAL CONTRACTOR 
QUALIFICATION QUESTIONNAIRE 

BID FOR: _________________________________________________________________ 

NAME OF BIDDER: _________________________________________________________________ 

ADDRESS: _________________________________________________________________ 

_________________________________________________________________ 

REQUIREMENTS FOR SUBMITTED PROPOSALS, IF QUALIFIED

1. Each proposal must be accompanied by a Certificate of a Surety Company qualified to do business in the  State of
New Jersey, who shall at the time of submitting such bid/proposal, qualify as to its or their responsibility for the full amount of
such bid/proposal; and he/she will post a Performance Bond and Labor and Material Payment Bond for the full amount of the
contract pursuant to law if he/she is the successful bidder.  Also accompanying each said bid/proposal there must be a Certified
Check or Bid Bond in an amount of not less than ten (10% percent of the bid amount not to exceed $ 20,000.00.

Notice to Contractors: 
The undersigned agrees to execute and deliver the contract in the prescribed form and furnish the required Performance 
and Labor and Material Payment Bonds within fifteen (15) days after the contract is presented to him/her for signature. 

2. It shall be necessary for the bidder to present evidence that it is the General Contractor and that it has been in
business for at least five (5) years in this particular field and can submit a suitable record/evidence of such experience in
satisfactorily completing similar projects in size, magnitude and scope, to the scope of work which is required to be
performed in this contract.  The contractor must have completed at least three (3) projects as described above within the
last three (3) years. (Use the References Attachment). In addition to the above, the bidder shall submit evidence that it has
the necessary equipment to carry out this type of operation.

Pursuant to P.L. 204, c.57. each contractor must also include with their bid documents, copies of all required qualifications, 
licenses and certificates.  Additionally, each contractor must include a copy of their current Public Works Contractor 
Registration Act Certificate, pursuant to NJSA 34:11-56.48 et. seq.  

a. How many years have you been engaged in the work required under this contract under your present firm or trade
name? ____________________ years.

b. What equipment do you own that is available and intended to be used on this project? Provide a  description as to
the quantity, size, type and capacity of this equipment, along with its present condition.
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

c. What equipment do you intend to purchase or lease for us on this project, should the contract be awarded to you?
Provide a description of the quantity, size, type, and capacity of the equipment you intent to lease or purchase.
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 ______________________________________________________________________________________
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
d. How many years has your organization been in business performing the work required under this contract? 
 __________________ years. 
 
e. If a corporation, answer the following: 
 1. Date of incorporation  __________________ 
 2. State of incorporation  __________________ 
 3. President's name  __________________ 
 4. Vice President's name  __________________ 
 
f. If individual or partnership, answer the following: 
 1. Date of organization  __________________ 
 2. Name and address of all partners (state whether general or limited partnership 
 ______________________________________ 
 ______________________________________ 
 
g. We normally perform ___________% of the work with our own forces. General character of work 
 performed by our company. 
 ______________________________________________________________________________________  
 
h. Have you ever failed to complete any work awarded to you? 
 ____________Yes ____________No 
 If so, state  circumstances. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
i. Has any other officer or partner of your organization ever been an officer or a partner of some other 
 organization that failed to complete a contract?  
 ____________Yes ____________No 
 If so, state the name of the individual, other organization and reason therefor. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
j. Has any officer or partner of your organization ever failed to complete a contract handled in his own name? 
 ____________Yes ____________No 
 If yes, state name of individual, name of owner and reason therefor. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
k. Are there any liens, of any character, filed against your company at this time? 
 ____________Yes ____________No 
 If yes, specify the nature and amount of lien. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
l. In what manner have you inspected the proposed project?  Explain in detail. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
m. The work, if awarded to you, will have the personal supervision of whom? 
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 _____________________________________  ____________________________________ 
 Contact Name       Contact Phone 
 _____________________________________ 
 Contact Email 
 
n. Do you intent to subcontract any portion of the work? ______________.  If so, state which portion(s) is/are to be 

subcontracted. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 ______________________________________________________________________________________ 
 

General Contractor must have each subcontractor complete a Subcontractor Qualification Questionnaire. (See bid 
packet). Pursuant to P.L. 204, c.57. each subcontractor must include with their bid documents all copies of their 
qualifications, licenses and certificates, as  required. Additionally, each subcontractor must submit a copy of their 
current Public Works Contractor Registration Act Certificate, pursuant to NJSA 34:11-56.48 et. seq. 

 
o. Have you made contracts or received firm offers for all materials within price use in preparing your proposal? 
 ____________Yes ____________No 
 
 Do not give names of dealers or manufacturers. 
 
p. Give three (3) trade references: (Provide company name, contact, phone number and email.) 
 ______________________________________________________________________________________
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
q. Give three (3) bank references: (Provide bank name, contact, phone number and email.) 
 ______________________________________________________________________________________
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
 
This form must be submitted by each bidder as part of formal bid documents.  If information contained herein does not meet 
specification requirements, the bid may be rejected by the Authority. 

_____________________________________________________________________________________ 
 

JOB NAME & LOCATION DESIGN ARCHITECT/ENGINEER 
& PHONE # / EMAIL 

DATE JOB 
COMPLETED 
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CONTRACTS COMPLETED IN THE LAST FIVE YEARS 
 

 
List the more important contracts completed by you under your current company name in the last five (5) years, stating 
approximate gross cost for each, and the month and year of completion, or whether you are low bidder pending formal award 
of contract. 
 
 

OWNER LOCATION DESCRIPTION DATE OF 
CONTRACT 

START 

GROSS 
AMOUNT OF 
CONTRACT 

DATE OF 
CONTRACT 

COMPLETION 
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Give full information about all of your contracts, whether private or government contracts, whether prime or sub-contracts; 
whether in process or awarded by not yet begun; or whether you are low bidder pending formal award of contract. 

 
 

Location Description Adjusted 
Contract 
Amount 

Amount 
Completed 
and Billed 

Additional 
Earned 

Since Last 
Estimate 

Balance to 
be 

Completed 

Estimated 
Date of 

Completion 
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SUB- CONTRACTOR 
QUALIFICATION QUESTIONNAIRE 

BID FOR: _________________________________________________________________ 

NAME OF BIDDER: _________________________________________________________________ 

ADDRESS: _________________________________________________________________ 

_________________________________________________________________ 

REQUIREMENTS FOR SUBMITTED PROPOSALS, IF QUALIFIED

1. Each proposal must be accompanied by a Certificate of a Surety Company qualified to do business in the State of New
Jersey, who shall at the time of submitting such bid/proposal, qualify as to its or their responsibility for the full amount
of such bid/proposal; and he/she will post a Performance Bond and  Labor and Material Payment Bond for the full
amount of the contract pursuant to law if he/she is the successful bidder.  Also accompanying each said bid/proposal
there must be a Certified Check or Bid Bond in an amount of not less than ten (10% percent of the bid amount not to
exceed $ 20,000.00.

Notice to Sub-Contractors: 
The undersigned agrees to execute and deliver the contract in the prescribed form and furnish the required Performance 
and Labor and Material Payment Bonds within fifteen (15) days after the contract is presented to him/her for signature. 

2. It shall be necessary for the bidder to present evidence that it is the General Contractor and that it has  been in
business for at least five (5) years, in this particular field, and can submit a suitable record/evidence of such experience in
satisfactorily completing similar projects in size, magnitude and scope, to the scope of work which is required to be
performed in this contract.  The contractor must have completed at least three (3) projects as described above within the
last three (3) years. (Use the References Attachment). In addition to the above, the bidder shall submit evidence that it has
the necessary equipment to carry out this type of operation.

Pursuant to P.L. 204, c.57. each contractor must also include with their bid documents, copies of all required qualifications, 
licenses and certificates.  Additionally, each contractor must include a copy of their current Public Works Contractor 
Registration Act Certificate, pursuant to NJSA 34:11-56.48 et. seq.  

a. How many years have you been engaged in the work required under this contract under your present firm or trade
name? ____________________ years.

b. What equipment do you own that is available and intended to be used on this project? Provide a  description as to
the quantity, size, type and capacity of this equipment, along with its present condition.
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

c. What equipment do you intend to purchase or lease for us on this project, should the contract be awarded to you?
Provide a description of the quantity, size, type, and capacity of the equipment you intent to lease or purchase.
______________________________________________________________________________________
______________________________________________________________________________________
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d. How many years has your organization been in business performing the work required under this contract? 
 __________________ years. 
 
e. If a corporation, answer the following: 
 1. Date of incorporation  __________________ 
 2. State of incorporation  __________________ 
 3. President's name  __________________ 
 4. Vice President's name  __________________ 
 
f. If individual or partnership, answer the following: 
 1. Date of organization  __________________ 
 2. Name and address of all partners (state whether general or limited partnership 
 ______________________________________ 
 ______________________________________ 
  
g. We normally perform ___________% of the work with our own forces.  General character of work 
 performed by our company. 
 ______________________________________________________________________________________  
 
h. Have you ever failed to complete any work awarded to you? 
 ____________Yes ____________No 
 If so, state  circumstances. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
i. Has any other officer or partner of your organization ever been an officer or a partner of some other 
 organization that failed to complete a contract?  
 ____________Yes ____________No 
 If so, state the name of the individual, other organization and reason therefor. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
j. Has any officer or partner of your organization ever failed to complete a contract handled in his own name? 
 ____________Yes ____________No 
 If yes, state name of individual, name of owner and reason therefor. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
k. Are there any liens, of any character, filed against your company at this time? 
 ____________Yes ____________No 
 If yes, specify the nature and amount of lien. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
l. In what manner have you inspected the proposed project?  Explain in detail. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
m. The work, if awarded to you, will have the personal supervision of whom? 
 _____________________________________  ____________________________________ 
 Contact Name       Contact Phone 
 _____________________________________ 
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 Contact Email 
n. Do you intent to subcontract any portion of the work? ______________.  If so, state which portion(s) is/are to be 

subcontracted. 
 ______________________________________________________________________________________
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 ______________________________________________________________________________________ 
 

General Contractor must have each subcontractor complete a Subcontractor Qualification Questionnaire. (See bid 
packet). Pursuant to P.L. 204, c.57. each subcontractor must include with their bid documents all copies of their 
qualifications, licenses and certificates, as  required. Additionally, each subcontractor must submit a copy of their 
current Public Works Contractor Registration Act Certificate, pursuant to NJSA 34:11-56.48 et. seq. 

 
o. Have you made contracts or received firm offers for all materials within price use in preparing your proposal? 
 ____________Yes ____________No 
 
 Do not give names of dealers or manufacturers. 
 
p. Give three (3) trade references: (Provide company name, contact, phone number and email.) 
 ______________________________________________________________________________________
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
 
q. Give three (3) bank references: (Provide bank name, contact, phone number and email.) 
 ______________________________________________________________________________________
 ______________________________________________________________________________________
 ______________________________________________________________________________________ 
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SIGNATURE PAGE 

Dated at: _______________________________, this ____________    day of ______________________, 2021 
       Town where completed   day   month 

Name of Organization: ___________________________________________________________________________ 

By: __________________________________________________________________________________________ 
Print Name of Person 

Signature: _____________________________________________________________________________________ 

Title of Person Signing: __________________________________________________________________________ 

STATE OF: ___________________________________________ 

COUNTY OF: _________________________________________ 

___________________________________________________, being duly sworn, deposes and says that 
Name of Person 

he/she is __________________________________ of _________________________________________________ 
     Title       Name of Organization 

and that the answers to the foregoing questions and all statements therein contained are true and correct. 

Sworn to before me this ______________________________ 

Day of _______________________________________, 2021 

__________________________________________________ 
Notary Public Signature/ Stamp/ Seal 

My commission expires: _________________________________________________________________________ 
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PUBLIC & INDIAN HOUSING 
ANNUAL SECTION 3 SUMMARY REPORTING REQUIREMENTS 

*TECHNICAL ASSISTANCE ON FORM HUD-60002 
___________________________________________________________________________ 

 
Applicability of Section 3 to Public and Indian Housing Programs 
 
Section 3 of the Housing and Urban Development Act of 1968 [12 U.S.C. 1701u and 24 CFR Part 135] represents 
HUD’s policy for providing preference to low- and very low-income residents of the community where the funds 
are spent (regardless of race or gender), and the businesses that substantially employ these persons for new 
employment, training, and contracting opportunities created from the usage of covered HUD funds. 
 
The requirements of Section 3 apply to all Public Housing Authorities (PHAs) regardless of size or 
number of units [Section 8-Only Housing Authorities are exempt]. The requirements also apply to all contractors 
that receive awards from PHAs, regardless of the dollar amount of the contract. 
 
Section 3 applies to the following types of Public and Indian Housing assistance: 

 Public Housing Operating subsidies 

 Public Housing Capital Funds for Development and Modernization; 

 Hope VI Revitalization Grants; 

 Resident Opportunities and Self-Sufficiency (ROSS) Grants; 

 Family Self-Sufficiency (FSS) Grants; 

 Lead Hazard Control Grants; and 

 Economic Stimulus Funding 

 
Recipient Responsibilities Pursuant to Section 3 
 
Each PHA (and their contractors, subcontractors, or sub-recipients) are required to comply with the requirements 
of Section 3 for new employment, training, or contracting opportunities resulting from the expenditure of covered 
funding. This responsibility includes: 
 
1. Implementing procedures to notify Section 3 residents and business concerns 

2. Notifying potential contractors working on Section 3 covered projects of their responsibilities; about training, 
employment, and contracting opportunities generated by Section 3 covered assistance; 
3. Incorporating the Section 3 Clause into all covered solicitations and contracts [see 24 CFR Part 135.38]; 
4. Facilitating the training and employment of Section 3 residents and the award of contracts to Section 3 business 
concerns; 
5. Assisting and actively cooperating with the Department in making contractors and subcontractors comply; 
6. Refraining from entering into contracts with contractors that are in violation of Section 3 regulations; 
7. Documenting actions taken to comply with Section 3; and 
8. Submitting Section 3 Annual Summary Reports (form HUD-60002) in accordance with 24 CFR Part 135.90. 

 
 
 
Section 3 Summary Reports (Form HUD-60002) 
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Annually, each PHA is required to submit form HUD-60002 to HUD’s Economic Opportunity Division in Washington, 
DC. Pursuant to 24 CFR 135.90, form HUD-60002 is due at one of the following intervals: 
1) Where the program providing Section 3 covered funding requires the submission of an annual performance 
report (e.g., CAPERs report, etc.), form HUD-60002 shall be submitted at the time that the annual report is due; 
2) If the program providing the Section 3 covered funding does not require an annual report, form HUD-60002 shall 
be submitted by January 10th of each year; or 
3) Form HUD-60002 shall be submitted within 10 days of project completion (e.g., if the project is completed prior 
to January 10th). 

 
Determining What Should Be Reported on Form HUD-60002 
 
Section 3 Annual Summary Reports are intended to measure each PHA’s efforts to comply with the statutory and 
regulatory requirements of Section 3 in its own operations AND those of contractors, subcontractors, and sub-
recipients. 
 
Accordingly, each submission of form HUD-60002 should indicate the following: 

 The total dollar amount of HUD funding that was received by the PHA during the specified reporting period. 

 The total number of new employees that were hired by the PHA or its contractors, subcontractors, and sub-

recipients. 
 The amount of new employees that were hired by the PHA or its contractors, subcontractors, and sub-recipients, 

that met the definition of a Section 3 resident. 
 The total number of man hours worked on covered projects (optional). 

 The aggregate number of hours worked by Section 3 residents on covered projects (optional). 

 The total number of Section 3 residents that participated in training opportunities that were made available by 

the PHA, its contractors, sub-recipients, or other local community resource agencies. 
 The total dollar amount of construction and/or non-construction contracts (or subcontracts) that were awarded 

with HUD funding received by the PHA. 
 The dollar amount of the PHA’s construction or non-construction contracts (or subcontracts) that were awarded 

to Section 3 business concerns. 
 Detailed narrative descriptions of the specific actions that were taken by the PHA, covered contractors, 

subcontractors, sub-recipients, or others to comply with the requirements of Section 3 and/or meet the minimum 
numerical goals for employment and contracting opportunities. 
 
**PHAs must submit a separate form HUD-60002 for each type of covered financial assistance (e.g., separate 
reports must be submitted for Operating Subsidies and Capital funding). 
 

Important Notes for Submitting HUD-60002 
 
• Use the online Section 3 Summary Reporting System at: www.hud.gov/section3 to ensure that your report is 
received by the appropriate HUD office in a timely manner. 
 
• The “reporting period” option in the online Section 3 Summary Reporting System (box #7) lists quarters but the 
Section 3 reporting is an annual requirement. Accordingly, recipients should select Quarter 4 to document the total 
amount of covered activities that took place during the entire year. 
• PHAs should follow the same 12-month reporting period (i.e., fiscal, program, or calendar year) that is used for 
other HUD reports. If the PHA does not have other HUD reporting requirements, the Section 3 reporting period will 
follow the 12-month calendar year. 
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• Section 3 reports document compliance during the previous year (or reporting period). For instance, reports 
submitted on January 10, 2009, document the PHA’s efforts to comply with Section 3 during 2008. 
• If the PHA (or its contractors, subcontractors and sub-recipients) did not hire any new employees during the 
reporting period, and/or if no construction or non-construction contracts were awarded, the PHA must state this in 
Part III of form HUD-60002 and certify that this information is true and accurate by penalty of law. 
 

Form HUD-60002 and Section 3 Compliance Determinations 
 
Absent evidence to the contrary, the Department considers PHAs to be in compliance with Section 3 if they meet 
the minimum numerical goals set forth at 24 CFR Part 135.30iii 
a. 30 percent of the aggregate number of new hires shall be Section 3 residents; 
b. 10 percent of the total dollar amount of all covered construction contracts shall be awarded to Section 3 business 
concerns; and 
c. 3 percent of the total dollar amount of all covered non-construction contracts shall be awarded to Section 3 
business concerns. 
 
PHAs that fail to meet the numerical goals above bear the burden of demonstrating why it was not possible. Such 
justifications should describe the efforts that were taken, barriers encountered, and other relevant information that 
will enable the Department to make a compliance determination. 
** Recipients that submit Section 3 reports containing all zeros, without a sufficient explanation to justify their 
submission, are in noncompliance with the requirements of Section 3. 
 
Failure to comply with the requirements of Section 3 may result in sanctions, including: debarment, suspension, or 
limited denial of participation in HUD programs pursuant to 24 CFR Part 24. PHAs that are subject to annual A-133 
Audits may also receive an audit finding for failure to submit form HUD- 60002 to HUD. 
 

Where Are Reports Submitted 
 
Form HUD-60002 must be submitted to HUD’s Economic Opportunity Division, in Washington, DC. Recipients are 
strongly encouraged to submit form HUD-60002 online at: www.hud.gov/section3. Recipients can also download 
a hard copy of form-HUD 60002 from the website listed above. Hard copies shall be submitted via fax or mail to: 
 
 

U.S. Department of Housing and Urban Development 
Attn: Economic Opportunity Division 

451 Seventh Street, SW 
Room 5235 

Washington, DC 20410 
202-708-1286 (fax) 

 
 
 
Additional Section 3 Guidance and Technical Assistance 
 
The Economic Opportunity Division is committed to providing PHAs guidance and technical assistance for 
compliance with the requirements of Section 3. 
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For additional information, please visit the Section 3 website at: www.hud.gov/section3. This webpage provides 
the following tools and information: 

 Section 3 Statute—12 U.S.C. 1701u 

 Section 3 Regulation—24 CFR Part 135 

 Frequently Asked Questions 

 Section 3 Model Programs 

 Guidance on Section 3 and Economic Stimulus Funding 

 Guidance on Section 3 and the Neighborhood Stimulus Program (NSP) 

 Sample Section 3 Certification Forms (residents and business concerns) 

 Link to HUD’s Local Income Eligibility Calculator 

 Link to Section 3 Annual Reporting System(form HUD-60002) 

 Downloadable Forms 

 Contact Information for Economic Opportunity Division staff 

 Email inquiries on Section 3 can be sent to section3@hud.gov 

 
Section 3 residents are defined as: 1) residents of public housing; or 2) individuals that reside in the metropolitan area or nonmetropolitan 
county in which the Section 3 covered assistance is expended and meet the definition of a low- or very low income person as defined by 
HUD). 
 
 Section 3 business concerns are defined as one of the following: 1) businesses that are 51 percent or more owned by Section 3 residents; 2) 
businesses whose permanent, full-time employees include persons, at least 30 percent of whom are current Section 3 residents or were 
Section 3 residents within 3 years of the date of first employment with the business concern; or 3) businesses that provide evidence of a 
commitment to subcontract in excess of 25 percent of the dollar award of all subcontracts to be awarded to business concerns that meet the 
qualifications set forth in the two previous categories. 
 

See language at 24 CFR Part 135.30(d) 
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SAMPLE SECTION 3 BUSINESS CERTIFICATION 

 

Name of Business: _________________________________________________________________ 

Address of Business: _________________________________________________________________ 

Contact Person:  ___________________________________________ Title: _________________ 

Telephone:  ______________________________________________ 

The bidder certifies that it is a Section 3 Business Concern based on: 

______ Status as a Section 3 resident-owned enterprise (at least 51% owned by Section 3 residents: 

▪ Provide copy of resident lease, evidence of participation in a public assistance program, or signed certification of 

Section 3 resident 

▪ Provide documentation of business ownership, such as copy of articles of incorporation, partnership agreement, list 

of owners/stockholders and percentage ownership of each, organization chart with names and titles 

 
______ At least 30% of permanent, full-time employees are currently Section 3 Residents or were Section 3 residents within 

the past 3 years: 

▪ Provide complete list of all permanent, full-time employees 

▪ Provide list of employees claiming Section 3 status 

▪ Provide documentation of Section 3 status for all applicable employees such as PHA residential lease or signed 

certification of Section 3 resident 

 
______ Commitment to subcontract 25% of the dollar awarded to qualified Section 3 business (only applicable to prime 

contractors: 

▪ Provide list of subcontracted Section 3 business(es) and subcontract amount 

▪ Provide documentation of Section 3 status for applicable businesses 

 
I certify that the information provided here is true and correct and understand that any falsification of any 
information provided could subject me to disqualification and punishment under the law.  

_____________________________________________  ________________________________ 
Authorized Name and Signature     Date 
 
 
__________________________________________  ________________________________ 
Witness Name and Signature     Date    
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Standard Terms and Conditions 
1. STANDARD TERMS AND CONDITIONS APPLICABLE TO THE CONTRACT-  
 
Unless the bidder/offeror is specifically instructed otherwise in the Request for Proposals (RFP), or Sealed Bid (Bid) the following
terms and conditions shall apply to all contracts or purchase agreements made with the Housing Authority of Bergen County
(Authority). These terms are in addition to the terms and conditions set forth in the RFP or Bid and should be read in conjunction
with same unless the RFP or Bid specifically indicates otherwise. In the event that the bidder/offeror would like to present terms
and conditions that are in conflict with either these terms and conditions or those set forth in the RFP or Bid, the bidder/offeror
must present those conflicts during the question and answer period for the Authority to consider. Any conflicting terms and
conditions that the Authority is willing to accept will be reflected in an addendum to the RFP or Bid. The Authority's terms and
conditions shall prevail over any conflicts set forth in a bidder/offeror's proposal that were not submitted through the question and
answer process and approved by the Authority.  Nothing in these terms and conditions shall prohibit the Purchasing Agent (Agent)
and/or Contracting Officer (Officer) from amending a contract when the Agent/Officer determines it is in the best interests of the
Authority.

2. STATE LAW REQUIRING MANDATORY COMPLIANCE BY ALL CONTRACTORS -

The statutes, laws or codes cited herein are available for review in the Local Public Contracts Laws. 

2.1 BUSINESS REGISTRATION – Pursuant to N.J.S.A. 52:32-44, the Authority is prohibited from entering into a contract with an 
entity unless the bidder and each subcontractor named in the proposal have a valid Business Registration Certificate on file with 
the Division of Revenue.  

The contractor and any subcontractor providing goods or performing services under the contract, and each of their affiliates, shall, 
during the term of the contract, collect and remit to the Director of the Division of Taxation in the Department of the Treasury the 
use tax due pursuant to the “Sales and Use Tax Act, P.L. 1966, c. 30 (http://www.state.nj.us/treasury/revenue/busregcert.shtml. 
N.J.S.A. 54:32B-1 et seq.) on all their sales of tangible personal property delivered into the Authority. Any questions in this regard 
can be directed to the Division of Revenue at (609) 292-1730. Form NJ-REG can be filed online at 
http://www.state.nj.us/treasury/revenue/busregcert.shtml.    

2.2 ANTI-DISCRIMINATION - 
All parties to any contract with the Authority agree not to discriminate in employment and agree to abide by all anti-discrimination 
laws including those contained within N.J.S.A. 10:2-1 through N.J.S.A. 10:2-4, N.J.S.A. l0:5-1 et seq. and N.J.S.A. l0:5-31 through 
10:5-38, and all rules and regulations issued thereunder are hereby incorporated by reference. 

2.3 PREVAILING WAGE ACT - 
The New Jersey Prevailing Wage Act, N.J.S.A. 34: 11-56.26 et seq. is hereby made part of every contract entered into on behalf 
of the Housing Authority of Bergen County through the Purchasing Department, except those contracts which are not within the 
contemplation of the Act. The bidder's signature on [this proposal] is his guarantee that neither he nor any subcontractors he might 
employ to perform the work covered by [this proposal] has been suspended or debarred by the Commissioner, Department of 
Labor for violation of the provisions of the Prevailing Wage Act and/or the Public Works Contractor Registration Acts; the bidder’s 
signature on the proposal is also his guarantee that he and any subcontractors he might employ to perform the work covered by 
[this proposal] shall comply with the provisions of the Prevailing Wage and Public Works Contractor Registration Acts, where 
required.  

2.4 AMERICANS WITH DISABILITIES ACT -  
The contractor must comply with all provisions of the Americans with Disabilities Act (ADA), P.L 101-336, in accordance with 42 
U.S.C. 12101, et. seq.  

2.5 PAY TO PLAY PROHIBITIONS –  
Pursuant to N.J.S.A. 19:44A-20.13 et seq (L.2005, c. 51), and specifically, N.J.S.A. 19:44A-20.21, it shall be a breach of the terms 
of the contract for the business entity to:  
a. make or solicit a contribution in violation of the statute;
b. knowingly conceal or misrepresent a contribution given or received;
c. make or solicit contributions through intermediaries for the purpose of concealing or misrepresenting the source of the
contribution;
d. make or solicit any contribution on the condition or with the agreement that it will be contributed to a campaign committee or
any candidate of holder of the public office of Governor, or to any State or county party committee;
e. engage or employ a lobbyist or consultant with the intent or understanding that such lobbyist or consultant would make or solicit
any contribution, which if made or solicited by the business entity itself would subject that entity to the restrictions of the Legislation;

http://www.state.nj.us/treasury/revenue/busregcert.shtml
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f. fund contributions made by third parties, including consultants, attorneys, family members, and employees; 
g. engage in any exchange of contributions to circumvent the intent of the Legislation; or 
h. directly or indirectly through or by any other person or means, do any act which would subject that entity to the restrictions of 
the Legislation. 
 
2.6 POLITICAL CONTRIBUTION DISCLOSURE –  
The contractor is advised of its responsibility to file an annual disclosure statement on political contributions with the New Jersey 
Election Law Enforcement Commission (ELEC), pursuant to N.J.S.A.19:44A-20.27 (L. 2005, c. 271, §3 as amended) if in a 
calendar year the contractor receives one or more contracts valued at $50,000.00 or more. It is the contractor’s responsibility to 
determine if filing is necessary. Failure to file can result in the imposition of penalties by ELEC. Additional information about this 
requirement is available from ELEC by calling 1(888) 313-3532 or on the internet at: http://www.elec.state.nj.us/.    
 
2.7 STANDARDS PROHIBITING CONFLICTS OF INTEREST -  
The following prohibitions on contractor activities shall apply to all contracts or purchase agreements made with the Housing 
Authority of Bergen County. 
a. No vendor shall pay, offer to pay, or agree to pay, either directly or indirectly, any fee, commission, compensation, gift, gratuity, 
or other thing of value of any kind to any Authority officer or employee or special Authority officer or employee, as defined by 
N.J.S.A. 52:13D-13b. and e., or any other agency with which such vendor transacts or offers or proposes to transact business, or 
to any member of the immediate family, as defined by N.J.S.A. 52:13D-13i., of any such officer or employee, or partnership, firm 
or corporation with which they are employed or associated, or in which such officer or employee has an interest within the meaning 
of N.J.S.A. 52: 13D-13g.  
b. The solicitation of any fee, commission, compensation, gift, gratuity or other thing of value by any Authority officer or employee 
or special Authority officer or employee from any Authority vendor shall be reported in writing forthwith by the vendor to the Attorney 
General and the Executive Commission on Ethical Standards.  
c. No vendor may, directly or indirectly, undertake any private business, commercial or entrepreneurial relationship with, whether 
or not pursuant to employment, contract or other agreement, express or implied, or sell any interest in such vendor to, any Authority 
officer or employee or special Authority officer or employee having any duties or responsibilities in connection with the purchase, 
acquisition or sale of any property or services by or to any Authority agency or any instrumentality thereof, or with any person, firm 
or entity with which he is employed or associated or in which he has an interest within the meaning of N.J.S.A. 52: 130-13g. Any 
relationships subject to this provision shall be reported in writing forthwith to the Executive Commission on Ethical Standards, 
which may grant a waiver of this restriction upon application of the Authority officer or employee or special Authority officer or 
employee upon a finding that the present or proposed relationship does not present the potential, actuality or appearance of a 
conflict of interest.  
d. No vendor shall influence, or attempt to influence or cause to be influenced, any Authority officer or employee or special Authority 
officer or employee in his official capacity in any manner which might tend to impair the objectivity or independence of judgment 
of said officer or employee.  
e. No vendor shall cause or influence, or attempt to cause or influence, any Authority officer or employee or special Authority 
officer or employee to use, or attempt to use, his official position to secure unwarranted privileges or advantages for the vendor or 
any other person.  
f. The provisions cited above in paragraphs 2.8a through 2.8e shall not be construed to prohibit a Authority officer or employee or 
Special Authority officer or employee from receiving gifts from or contracting with vendors under the same terms and conditions 
as are offered or made available to members of the general public subject to any guidelines the Executive Commission on Ethical 
Standards may promulgate under paragraph 3c of Executive Order No. 189.  
 
2.8 COMPLIANCE - LAWS -  
The contractor must comply with all local, State and Federal laws, rules and regulations applicable to this contract and to the 
goods delivered and/or services performed hereunder. 
  
2.9 COMPLIANCE - STATE LAWS -  
It is agreed and understood that any contracts and/or orders placed as a result of [this proposal] shall be governed and construed 
and the rights and obligations of the parties hereto shall be determined in accordance with the laws of the STATE OF NEW 
JERSEY.  
 

3. STATE LAW REQUIRING MANDATORY COMPLIANCE BY CONTRACTORS UNDER CIRCUMSTANCES SET 
FORTH IN LAW OR BASED ON THE TYPE OF CONTRACT  
 
3.1 COMPLIANCE - CODES –  
The contractor must comply with NJUCC and the latest NEC70, B.O.C.A. Basic Building code, OSHA and all applicable codes for 
this requirement. The contractor shall be responsible for securing and paying all necessary permits, where applicable. 
  
3.2 PUBLIC WORKS CONTRACTOR REGISTRATION ACT -  
The New Jersey Public Works Contractor Registration Act requires all contractors, subcontractors and lower tier subcontractor(s) 
who engage in any contract for public work as defined in N.J.S.A. 34:11-56.26 be first registered with the New Jersey Department 

http://www.elec.state.nj.us/
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of Labor and Workforce Development. Any questions regarding the registration process should be directed to the Division of Wage 
and Hour Compliance at (609) 292-9464.   
 
3.3 PUBLIC WORKS CONTRACT - ADDITIONAL AFFIRMATIVE ACTION REQUIREMENTS -  
N.J.S.A. 10:5-33 and N.J.A.C. 17:27-3.5 require that during the performance of this contract, the contractor must agree as follows:  
a) The contractor or subcontractor, where applicable, will not discriminate against any employee or applicant for employment 
because of age, race, creed, color, national origin, ancestry, marital status, affectional or sexual orientation, gender identity or 
expression, disability, nationality or sex. Except with respect to affectional or sexual orientation and gender identity or expression, 
the contractor will take affirmative action to ensure that such applicants are recruited and employed, and that employees are 
treated during employment, without regard to their age, race, creed, color, national origin, ancestry, marital status, affectional or 
sexual orientation, gender identity or expression, disability, nationality or sex. Such action shall include, but not be limited to the 
following: employment, upgrading, demotion, or transfer; recruitment or recruitment advertising; layoff or termination; rates of pay 
or other forms of compensation; and selection for training, including apprenticeship. The contractor agrees to post in conspicuous 
places, available to employees and applicants for employment, notices to be provided by the contracting officer setting forth the 
provisions of this nondiscrimination clause;  
b) The contractor or subcontractor, where applicable will, in all solicitations or advertisements for employees placed by or on behalf 
of the contractor, state that all qualified applicants will receive consideration for employment without regard to age, race, creed, 
color, national origin, ancestry, marital status, affectional or sexual orientation, gender identity or expression, disability, nationality 
or sex;  
c) The contractor or subcontractor where applicable, will send to each labor union or representative of workers with which it has a 
collective bargaining agreement or other contract or understanding, a notice, to be provided by the agency contracting officer, 
advising the labor union or workers' representative of the contractor's commitments under this act and shall post copies of the 
notice in conspicuous places available to employees and applicants for employment. 
N.J.A.C. 17:27-3.7 requires all contractors and subcontractors, if any, to further agree as follows: 
1. The contractor or subcontractor agrees to make good faith efforts to meet targeted county employment goals established in 
accordance with N.J.A.C. 17:27-5.2.  
2. The contractor or subcontractor agrees to inform in writing its appropriate recruitment agencies including, but not limited to, 
employment agencies, placement bureaus, colleges, universities, and labor unions, that it does not discriminate on the basis of 
age, race, creed, color, national origin, ancestry, marital status, affectional or sexual orientation, gender identity or expression, 
disability, nationality or sex, and that it will discontinue the use of any recruitment agency which engages in direct or indirect 
discriminatory practices.    
3. The contractor or subcontractor agrees to revise any of its testing procedures, if necessary, to assure that all personnel testing 
conforms with the principles of job-related testing, as established by the statutes and court decisions of the State of New Jersey 
and as established by applicable Federal law and applicable Federal court decisions.  
4. In conforming with the targeted employment goals, the contractor or subcontractor agrees to review all procedures relating to 
transfer, upgrading, downgrading and layoff to ensure that all such actions are taken without regard to age, race, creed, color, 
national origin, ancestry, marital status, affectional or sexual orientation, gender identity or expression, disability, nationality or 
sex, consistent with the statutes and court decisions of the State of New Jersey, and applicable Federal law and applicable Federal 
court decisions.  
 
3.4 BUILDING SERVICE –  
Pursuant to N.J.S.A. 34:11-56.58 et seq., in any contract for building services, as defined in N.J.S.A. 34:11-56.59, the employees 
of the contractor or subcontractors shall be paid prevailing wage for building services rates, as defined in N.J.S.A. 34:11.56.59. 
The prevailing wage shall be adjusted annually during the term of the contract.  
 
3.5 THE WORKER AND COMMUNITY RIGHT TO KNOW ACT -  
The provisions of N.J.S.A. 34:5A-l et seq. which require the labeling of all containers of hazardous substances are applicable to 
this contract. Therefore, all goods offered for purchase to the Authority must be labeled by the contractor in compliance with the 
provisions of the statute.  
 
3.6 BUY AMERICAN –  
Pursuant to N.J.S.A. 52:32-1, if manufactured items or farm products will be provided under this contract to be used in a public 
work, they shall be manufactured or produced in the United States and the contractor shall be required to so certify.  
 

4. INDEMNIFICATION AND INSURANCE  
 
4.1 INDEMNIFICATION -  
The contractor’s liability to the Authority and its employees in third party suits shall be as follows:  
(a) Indemnification for Third Party Claims - The contractor shall assume all risk of and responsibility for, and agrees to indemnify, 
defend, and save harmless the Authority and its employees from and against any and all claims, demands, suits, actions, 
recoveries, judgments and costs and expenses in connection therewith which shall arise from or result directly or indirectly from 
the work and/or materials supplied under this contract, including liability of any nature or kind for or on account of the use of any 
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copyrighted or un-copyrighted composition, secret process, patented or unpatented invention, article or appliance furnished or 
used in the performance of this contract.  
(b) The contractor’s indemnification and liability under subsection (a) is not limited by, but is in addition to the insurance obligations 
contained in Section 4.2 of these Terms and Conditions.  
(c) In the event of a patent and copyright claim or suit, the contractor, at its option, may: (1) procure for the Authority the legal right 
to continue the use of the product; (2) replace or modify the product to provide a non-infringing product that is the functional 
equivalent; or (3) refund the purchase price less a reasonable allowance for use that is agreed to by both parties. 
  
4.2 INSURANCE -   
The contractor shall secure and maintain in force for the term of the contract insurance as provided herein.  All required insurance 
shall be provided by insurance companies with A.M. Best & Company.  The contractor shall provide the Authority with current 
certificates of insurance for all coverage's and renewals thereof, and the certificates shall reflect that the insurance policies shall 
not be canceled for any reason except after sixty (60) days written notice to the Authority.  Certificates of renewals shall be provided 
within thirty (30) days of the expiration of the insurance.  The contractor shall not begin to provide services or goods to the Authority 
until evidence of the required insurance is provided.  The certificates of insurance shall indicate the contract number or purchase 
order number and title of the contract in the Description of Operations box and shall list the Housing Authority of Bergen County, 
One Bergen County Plaza, Floor 2, Hackensack, New Jersey 07601 in the Certificate Holder box.  The certificates and any notice 
of cancelation shall be emailed to the Authority at: 
 

martinez@habcnj.org  
 
The insurance to be provided by the contractor shall be as follows: 
 
a. General Aggregate for Commercial General Liability shall be in the minimum limit of $2,000,000.  Occurrence Form 
Comprehensive General Liability Insurance or its equivalent: The minimum limit of liability shall be $1,000,000 per occurrence as 
a combined single limit for bodily injury and property damage. The above required Comprehensive General Liability Insurance 
policy or its equivalent shall name the Authority, its officers, and employees as “Additional Insured's” and include the blanket 
additional insured endorsement or its equivalent. The coverage to be provided under these policies shall be at least as broad as 
that provided by the standard basic, un-amended, and unendorsed Comprehensive General Liability Insurance occurrence 
coverage forms or its equivalent currently in use in the State of New Jersey, which shall not be circumscribed by any endorsement 
limiting the breadth of coverage. 
  
b. Automobile Liability Insurance:  Insurance  with limits of not less than $1,000,000 for bodily injury and property damage, in 
combined or equivalent split limits, for each single accident.  Insurance shall cover liability arising out of Contractor's use of autos 
pursuant to this Contract, including owned, leased, hired, and/or non-owned autos as each may be applicable. The Authority must 
be named as an “Additional Insured” and a blanket additional insured endorsement or its equivalent must be provided when the 
services being procured involve vehicle use on the Authority’s behalf or on Authority controlled property.  
 
c. Worker’s Compensation Insurance and Employers' liability:  Insurance  or qualified self-insurance satisfying statutory 
requirements, which includes Employers' Liability coverage with limits of not less than $1,000,000 per accident.  If applicable to 
Contractor's operations, coverage also shall be arranged to satisfy the requirements of any federal workers or workmen's 
compensation law or any federal occupational disease law. 
 
d. This $1 million amount may have been raised by the RFP when deemed necessary by the Agent/Officer.  
 
e. Professional Liability/Errors & Omissions: Insurance covering Contractor's liability arising or related to this Contract, with limits 
of not less than $1,000,000 per claim and $2,000,000 aggregate.  
  
f. In the case of a contract entered into pursuant to N.J.S.A. 52:32-17, et. seq., (small business set asides) the minimum amount 
of insurance coverage in subsections a., b., and c. above may have been lowered in the RFP for certain commodities when 
deemed in the best interests of the Authority by the Agent/Officer. 
 
g. Further, Contractor understands and agrees it shall maintain such coverage for a period of not less than three (3) years following 
this Agreement Expiration, termination or cancellation. 

  
 
 
 
5. TERMS GOVERNING ALL CONTRACTS 
  
5.1 CONTRACTOR IS INDEPENDENT CONTRACTOR –  
The contractor's status shall be that of any independent contractor and not as an employee of the Authority.  
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5.2 CONTRACT AMOUNT - 
The estimated amount of the contract(s), when stated on the RFP or Bid Form, shall not be construed as either the maximum or 
minimum amount which the Authority shall be obliged to order as the result of the RFP or Bid, or any contract entered into as a 
result of the RFP or Bid. 

5.3 CONTRACT TERM AND EXTENSION OPTION - 
If, in the opinion of the Agent/Officer, it is in the best interest of the Authority to extend a contract, the contractor shall be so notified 
of the Agent/Officer’s Intent at least thirty (30) days prior to the expiration date of the existing contract. The contractor shall have 
fifteen (15) calendar days to respond to the Agent/Officer's request to extend the term and period of performance of the contract. 
If the contractor agrees to the extension, all terms and conditions including pricing of the original contract shall apply unless more 
favorable terms for the Authority have been negotiated.  

5.4 AUTHORITY’S OPTION TO INCREASE OR REDUCE SCOPE OF WORK – 
The Authority has the option, in its sole discretion, to increase or reduce the scope of work for any deliverable, task or subtask 
called for under this contract. In such an event, the Agent/Officer shall provide to the contractor advance written notice of the 
change in scope of work and what the Agent/Officer believes should be the corresponding adjusted contract price.  Within five (5) 
business days of receipt of such written notice, if either is applicable: 
a. If the contractor does not agree with the Agent/Officer's proposed adjusted contract price, the contractor shall submit to the
Agent/Officer any additional information that the contractor believes impacts the adjusted contract price with a request that the
Agent/Officer reconsider the proposed adjusted contract price.  The parties shall negotiate the adjusted contract price.  If the
parties are unable to agree on an adjusted contract price, the Agent/Officer shall make a prompt decision taking all such
information into account, and shall notify the contractor of the final adjusted contract price.
(b) If the contractor has undertaken any work effort toward a deliverable, task or subtask that is being changed or eliminated such

that it would not be compensated under the adjusted contract, the contractor shall be compensated for such work effort according
to the applicable portions of its price schedule and the contractor shall submit to the Agent/Officer an itemization of the work effort
already completed by deliverable, task or subtask within the scope of work, and any additional information the Agent/Officer may
request. The Agent/Officer shall make a prompt decision taking all such information into account, and shall notify the contractor
of the compensation to be paid for such work effort.

5.5 CHANGE IN LAW– 
Whenever a change in applicable law or regulation affects the scope of work, the Agent/Officer shall provide written notice to the 
contractor of the change and the Agent/Officer’s determination as to the corresponding adjusted change in the scope of work and 
corresponding adjusted contract price. Within five (5) business days of receipt of such written notice, if either is applicable:  
(a) If the contractor does not agree with the adjusted contract price, the contractor shall submit to the Agent/Officer any additional
information that the contractor believes impacts the adjusted contract price with a request that the Agent/Officer reconsider the
adjusted contract price. The Agent/Officer shall make a prompt decision taking all such information into account, and shall notify
the contractor of the final adjusted contract price.
(b) If the contractor has undertaken any work effort toward a deliverable, task or subtask that is being changed or eliminated such
that it would not be compensated under the adjusted contract, the contractor shall be compensated for such work effort according
to the applicable portions of its price schedule and the contractor shall submit to the Agent/Officer an itemization of the work effort
already completed by deliverable, task or subtask within the scope of work, and any additional information the Agent/Officer may
request. The Agent/Officer shall make a prompt decision taking all such information into account, and shall notify the contractor
of the compensation to be paid for such work effort.

5.6 SUSPENSION OF WORK - 
The Authority may, for valid reason, issue a stop order directing the contractor to suspend work under the contract for a specific 
time. The contractor shall be paid for goods ordered, goods delivered, or services requested and performed until the effective date 
of the stop order. The contractor shall resume work upon the date specified in the stop order, or upon such other date as the 
Authority may thereafter direct in writing. The period of suspension shall be deemed added to the contractor's approved schedule 
of performance. The Agent/Officer shall make an equitable adjustment, if any is required, to the contract price. The contractor 
shall provide whatever information that Agent/Officer may require related to the equitable adjustment.  

5.7 TERMINATION OF CONTRACT 
a. For Convenience
Notwithstanding any provision or language in this contract to the contrary, the Agent/Officer may terminate this contract at any
time, in whole or in part, for the convenience of the Authority, upon no less than thirty (30) days written notice to the contractor.
b. For Cause
1. Where a contractor fails to perform or comply with a contract or a portion thereof, and/or fails to comply with the complaints
procedure in N.J.A.C. 17: 12-4.2 et seq., the Agent/Officer may terminate the contract, in whole or in part, upon ten (10) day notice
to the contractor with an opportunity to respond.
2. Where in the reasonable opinion of the Agent/Officer, a contractor continues to perform a contract poorly as demonstrated by
e.g., formal complaints, late delivery, poor performance of service, short-shipping, so that the Agent/Officer is required to use the
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complaints procedure in N.J.A.C. 17:12-4.2 et seq., and there has been a failure on the part of the contractor to make progress 
towards ameliorating the issue(s) or problem(s) set forth in the complaint, the Agent/Officer may terminate the contract, in whole 
or in part, upon ten (10) day notice to the contractor with an opportunity to respond.  
c. In cases of emergency the Agent/Officer may shorten the time periods of notification and may dispense with an opportunity to 
respond.  
d. In the event of termination under this section, the contractor shall be compensated for work performed in accordance with the 
contract, up to the date of termination. Such compensation may be subject to adjustments.  
 
5.8 SUBCONTRACTING OR ASSIGNMENT 
a. Subcontracting: The contractor may not subcontract other than as identified in the contractor's proposal without the prior written 
consent of the Agent/Officer.  Such consent, if granted in part, shall not relieve the contractor of any of his responsibilit ies under 
the contract, nor shall it create privity of contract between the Authority and any subcontractor.  If the contractor uses a 
subcontractor to fulfill any of its obligations, the contractor shall be responsible for the subcontractor’s: (a) performance; (b) 
compliance with all of the terms and conditions of the contract; and (c) compliance with the requirements of all applicable laws.  
b. Assignment: The contractor may not assign its responsibilities under the contract, in whole or in part, without the prior written 
consent of the Agent/Officer.  
 
5.9 NO CONTRACTUAL RELATIONSHIP BETWEEN SUBCONTRACTORS AND THE AUTHORITY -  
Nothing contained in any of the contract documents, including the RFP or Bid and vendor’s bid or proposal shall be construed as 
creating any contractual relationship between any subcontractor and the Authority.  
 
5.10 MERGERS, ACQUISITIONS -  
If, during the term of this contract, the contractor shall merge with or be acquired by another firm, the contractor shall give notice 
to the Agent/Officer as soon as practicable and in no event longer than thirty (30) days after said merger or acquisition. The 
contractor shall provide such documents as may be requested by the Agent/Officer, which may include but need not be limited to 
the following: corporate resolutions prepared by the awarded contractor and new entity ratifying acceptance of the original contract, 
terms, conditions and prices; updated information including ownership disclosure and Federal Employer Identification Number. 
The documents must be submitted within thirty (30) days of the request. Failure to do so may result in termination of the contract 
for cause.  
If, at any time during the term of the contract, the contractor's partnership, limited liability company, limited liability partnership, 
professional corporation, or corporation shall dissolve, the Agent/Officer must be so notified. All responsible parties of the dissolved 
business entity must submit to the Agent/Officer in writing, the names of the parties proposed to perform the contract, and the 
names of the parties to whom payment should be made. No payment shall be made until all parties to the dissolved business 
entity submit the required documents to the Agent/Officer.  
 
5.11 PERFORMANCE GUARANTEE OF CONTRACTOR -  
The contractor hereby certifies that:  
a. The equipment offered is standard new equipment, and is the manufacturer's latest model in production, with parts regularly 
used for the type of equipment offered; that such parts are all in production and not likely to be discontinued; and that no attachment 
or part has been substituted or applied contrary to manufacturer's recommendations and standard practice.  
b. All equipment supplied to the Authority and operated by electrical current is UL listed where applicable.  
c. All new machines are to be guaranteed as fully operational for the period stated in the contract from time of written acceptance 
by the Authority. The contractor shall render prompt service without charge, regardless of geographic location.  
d. Sufficient quantities of parts necessary for proper service to equipment shall be maintained at distribution points and service 
headquarters.  
e. Trained mechanics are regularly employed to make necessary repairs to equipment in the territory from which the service 
request might emanate within a 48-hour period or within the time accepted as industry practice.  
f. During the warranty period the contractor shall replace immediately any material which is rejected for failure to meet the 
requirements of the contract.  
g. All services rendered to the State shall be performed in strict and full accordance with the specifications stated in the contract. 
The contract shall not be considered complete until final approval by the Authority is rendered. 
  
5.12 DELIVERY REQUIREMENTS-  
a. Deliveries shall be made at such time and in such quantities as ordered in strict accordance with conditions contained in the 
contract.  
b. The contractor shall be responsible for the delivery of material in first class condition to the Authority or the purchaser under 
this contract and in accordance with good commercial practice.  
c. Items delivered must be strictly in accordance with the contract.  
d. In the event delivery of goods or services is not made within the number of days stipulated or under the schedule defined in the 
contract, the Authority shall be authorized to obtain the material or service from any available source, the difference in price, if 
any, to be paid by the contractor.  
 
5.13 CONTRACT AMENDMENT –  
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Except as provided herein, the contract may only be amended by written agreement of the Authority and the contractor.  
 
5.14 MAINTENANCE OF RECORDS -  
The contractor shall maintain records for products and/or services delivered against the contract for a period of five (5) years from 
the date of final payment unless otherwise specified in the RFP or Bid. Such records shall be made available to the Authority for 
audit and review. 
 
5.14 ASSIGNMENT OF ANTITRUST CLAIM(S) -  
The contractor recognizes that in actual economic practice, overcharges resulting from antitrust violations are in fact usually borne 
by the ultimate purchaser. Therefore, and as consideration for executing this contract, the contractor, acting herein by and through 
its duly authorized agent, hereby conveys, sells, assigns, and transfers to the Housing Authority of Bergen County, for itself and 
on behalf of its  subdivisions and public agencies, all right, title and interest to all claims and causes of action it may now or 
hereafter acquire under the antitrust laws of the United States or the State of New Jersey, relating to the particular goods and 
services purchased or acquired by the Authority or any of its subdivisions or public agencies pursuant to this contract.  
In connection with this assignment, the following are the express obligations of the contractor:  
a. It shall take no action that will in any way diminish the value of the rights conveyed or assigned hereunder.  
b. It shall advise the Attorney General of New Jersey:  
1. in advance of its intention to commence any action on its own behalf regarding any such claim or cause(s) of action;  
2. immediately upon becoming aware of the fact that an action has been commenced on its behalf by some other person(s) of the 
pendency of such action.  
c. It shall notify the defendants in any antitrust suit of the within assignment at the earliest practicable opportunity after the 
contractor has initiated an action on its own behalf or becomes aware that such an action has been filed on its behalf by another 
person. A copy of such notice shall be sent to the Attorney General of New Jersey.  
d. It is understood and agreed that in the event any payment under any such claim or cause of action is made to the contractor, it 
shall promptly pay over to the Authority the allotted share thereof, if any, assigned to the Authority hereunder.  
 

6. TERMS RELATING TO PRICE AND PAYMENT  
 
6.1 PRICE FLUCTUATION DURING CONTRACT -  
Unless otherwise agreed to in writing by the Authority, all prices quoted shall be firm through issuance of contract or purchase 
order and shall not be subject to increase during the period of the contract.  
In the event of a manufacturer's or contractor's price decrease during the contract period, the Authority shall receive the full benefit 
of such price reduction on any undelivered purchase order and on any subsequent order placed during the contract period. The 
Agent/Officer must be notified, in writing, of any price reduction within five (5) days of the effective date.  
Failure to report price reductions may result in cancellation of contract for cause, pursuant to provision 5.7(b)1.  
 
6.2 TAX CHARGES -  
The Housing Authority of Bergen county is exempt from State sales or use taxes and Federal excise taxes. Therefore, price 
quotations must not include such taxes. The Authority's Federal Excise Tax Exemption number is 22-182-8802.  
 
6.3 PAYMENT TO VENDORS -  
a. The Authority is authorized to order and the contractor is authorized to ship only those items covered by the contract resulting 
from the RFP or Bid. If a review of orders placed by the Authority reveals that goods and/or services other than that covered by 
the contract have been ordered and delivered, such delivery shall be a violation of the terms of the contract and may be considered 
by the Agent/Officer as a basis to terminate the contract and/or not award the contractor a subsequent contract. The Agent/Officer 
may take such steps as are necessary to have the items returned by the agency, regardless of the time between the date of 
delivery and discovery of the violation.  In such event, the contractor shall reimburse the Authority the full purchase price.    
b. The contractor must submit invoices to the using agency with supporting documentation evidencing that work or goods for which 
payment is sought has been satisfactorily completed or delivered. For commodity contracts, the invoice, together with the original 
Bill of Lading, express receipt and other related papers must be sent to the Authority or using agency on the date of each delivery. 
For contracts featuring services, invoices must reference the tasks or subtasks detailed in the Scope of Work section of the RFP 
or Bid and must be in strict accordance with the firm, fixed prices submitted for each task or subtask on the RFP or Bid pricing 
sheets. When applicable, invoices should reference the appropriate RFP or Bid price sheet line number from the contractor’s bid 
proposal. All invoices must be approved by the Authority or using agency before payment will be authorized.  
c. In all time and materials contracts, the Authority or designee shall monitor and approve the hours of work and the work 
accomplished by contractor and shall document both the work and the approval. Payment shall not be made without such 
documentation. A form of timekeeping record should be adapted that is appropriate for the Scope of Work being performed.  
 
6.4 NEW JERSEY PROMPT PAYMENT ACT -  
The New Jersey Prompt Payment Act, N.J.S.A. 52:32-32 et seq., requires the Authority to pay for goods and services within sixty 
(60) days of the Authority's receipt of a properly executed Payment Voucher or within sixty (60) days of receipt and acceptance of 
goods and services, whichever is later. Properly executed performance security, when required, must be received by the Authority 
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prior to processing any payments for goods and services accepted by the Authority.   Cash discounts and other payment terms 
included as part of the original agreement are not affected by the Prompt Payment Act. 
  
6.6 AVAILABILITY OF FUNDS –  
The Authority’s obligation to make payment under this contract is contingent upon the availability of appropriated funds and receipt 
of revenues from which payment for contract purposes can be made. No legal liability on the part of the Authority for payment of 
any money shall arise unless and until funds are appropriated each fiscal year to the using agency by the Authority and made 
available through receipt of revenues. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HOUSING AUTHORITY OF BERGEN COUNTY 

 

 

CONTRACT NO. 56 – STANDBY GENERATOR REPLACEMENT AT LEHMANN GARDENS 

 Bid Number: HABC 2021.07.14.01 

   65 

 

CONFLICT OF INTEREST  

and 

POLITICAL CONTRIBUTION DISCLOSURE CERTIFICATION 

 
 

 

The bidder certified that to the best of its knowledge and belief and except as otherwise disclosed, he or 

she does not have any organizational conflict of interest which is defined as a situation in which the nature 

of work to be performed under this proposed contract and the bidder's organizational, financial, 

contractual, or other interests may, without some restriction on future activities: 

 

a. result in an unfair competitive advantage to the bidder; or 

b. impair the bidder's objectivity in performing the contract work 

 

In the absence of any actual or apparent conflict, I certify   to the best of my knowledge and belief, no 

actual or apparent conflict of interest exists with regard to my possible performance of this procurement. 

 

By the submission of this bid, the bidder certifies that to the best of its knowledge and belief, neither it, nor 

any person or firm which has an interest in the bidder's firm, nor any of the bidder's subcontractors, is 

ineligible to: 

 

1) be awarded contracts by any agency of the United States Government, HUD, or the State of New 

Jersey, or 

2) participate in HUD programs pursuant to 24 CFR Part 24. 

 

This certification above is a material representation of fact upon which reliance was placed when making 

award.  If it is later determined that the bidder knowingly rendered an erroneous certification, the contract 

may be terminated for default, and the bidder may be debarred or suspended from participation in HUD 

programs and other Federal contract programs. 

 

 

 

 

  __________________________________________________________________________ 

Signature of Person Authorized to sign for contractor 

 

 

_________________________________________________________________________ 

Print Name 

 

_________________________________________________________________________ 

Date 
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C. 271 POLITICAL CONTRIBUTION DISCLOSURE FORM 
Contractor Instructions 

 

 
Business entities (contractors) receiving contracts from a public agency that are NOT awarded pursuant to a "fair and 

open" process (defined at N.J.S.A. 19:44A-20.7) are subject to the provisions of P.L. 2005, c. 271, s.2 (N.J.S.A. 19:44A-

20.26). This law provides that 10 days prior to the award of such a contract, the contractor shall disclose contributions 

to: 

▪ any State, county, or municipal committee of a political party 

▪ any legislative leadership committee* 

▪ any continuing political committee (a.k.a., political action committee) 

▪ any candidate committee of a candidate for, or holder of an elective office: 

o of the public entity awarding the contract 

o of that county in which that public entity is located 

o of another public entity within that county 

o or of a legislative district in which that public entity is located or, when the public entity is a county, of 

any legislative district which includes all or part of the county 

 

The disclosure must list reportable contributions to any of the committees that exceed $300 per election cycle that 

were made during the 12 months prior to award of the contract.  See N.J.S.A. 19:44A-8 and 19:44A-16 for more details 

on reportable contributions. 

 

N.J.S.A. 19:44A-20.26 itemizes the parties from whom contributions must be disclosed when a business entity is not a 

natural person.  This includes the following: 

▪ individuals with an "interest" ownership or control of more than 10% of the profits or assets of a business entity 

or 10% of the stock in the case of a business entity that is a corporation for profit 

▪ all principals, partners, officers, or directors of the business entity or their spouses 

▪ any subsidiaries directly or indirectly controlled by the business entity 

▪ IRS code Section 527 New Jersey based organizations, directly or indirectly controlled by the business entity 

and filing as continuing political committees, (PACs) 

 

When the business entity is a natural person, "a contributions by that person's spouse or child, residing therewith, shall 

be deemed to be a contribution by the business entity".  [N.J.S.A. 19:44A-20.26 (b)]  The contributor must be listed on 

the disclosure. 

 

Any business entity that fails to comply with the disclosure provisions shall be subject to a fine imposed by ELEC in an 

amount to be determined by the Commission which may be based upon the amount that the business entity failed to 

report. 

 

The enclosed list of agencies is provided to assist the contractor in identifying those public agencies whose elected 

official and/or candidate campaign committees are affected by the disclosure requirement.  It is the contractor's 

responsibility to identify the specific committees to which contributions may have been made and need to be 

disclosed.  The disclosed information may exceed the minimum requirement.   

 

The enclosed form, a content-consistent facsimile, or an electronic data file containing the required details (along with 

a signed cover sheet) may be used as the contractor's submission and is disclosable to the public under the Open 

Public Records Act.  

 

The contractor must also complete the attached Stockholder Disclosure Certification.  This will assist the agency in 

meeting its obligations under the law.  NOTE:  This section does not apply to Board of Education contracts) 

______________________________________________________________________________________________________ 

 
* N.J.S.A. 19:44a-3(S):  "The term "legislative leadership committee" means a committee established, authorized to be established, or 

designated by the President of the Senate, the Minority Leader of the Senate, the Speaker of the General Assembly or the Minority 

Leader of the General Assembly pursuant to section 16 of P.L. 1933, c65 (C.1944A-10.1) for the purpose of receiving contributions and 

making expenditures. 
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C. 271 POLITICAL CONTRIBUTION DISCLOSURE FORM 

Required Pursuant to N.J.S.A. 19:44A-20.26 

 

 
This form or its permitted facsimile must be submitted to the local unit no later than 10 days prior to the award of the 

contract.  
 

Part I -  Vendor Information 

 

Vendor Name: 

Address: 

City: State: Zip: 

 
The undersigned being authorized to certify, hereby certifies that the submission provided herein represents 

compliance with the provisions of N.J.S.A. 19:44a-20.26 and as represented by the Instructions accompanying this form. 

 

 

________________________                    _________________________                    _________________________ 

Signature                                                   Printed Name                                             Title 

______________________________________________________________________________________________________ 

 

Part II -  Contribution Disclosure 

 
Disclosure requirement:  Pursuant to N.J.S.A. 19:44A-20.26 this disclosure must include all reportable political 

contributions (more than $300 per election cycle) over the 12 months prior to submission to the committees of the 

government entities listed on the form provided by the local unit. 

 

 Check here if disclosure is provided in electronic form. 

 

Contributor Name Recipient Name Date Dollar Amount 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

   $ 

 

 Check here if the information is continued on subsequent page(s) 
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List of Agencies with Elected Officials Required for Political Contribution Disclosure 

 

 

 

N.J.S.A. 19:44A-20.26 

 

County Name: 

 

State: Governor, and Legislative Leadership Committees 

 

Legislative District #s:  State Senator and two members of the General Assembly per district 

 

 

County: 

 Commissioners 

 County Executive 

 County Clerk 

 Surrogate 

 Sheriff 

 

 

Municipalities: Mayor and members of governing body, regardless of title 

 

 

 

 

STANDARD BID DOCUMENT REFERENCE 

Name of Form: FEDERAL NON-DEBARMENT CERTIFICATION 

Statutory Reference: N.J.S.A. 52:32-44.1 (P.L. 2019, c.406) 

Description: 
Meets statutory criteria for certification of non-debarment by a 

federal government agency. 

 

 

Summary of the Certification Requirements under N.J.S.A. 52:32-44.1 

Pursuant to state law any natural person, company, firm, association, corporation, or other entity prohibited, 

or “debarred,” from contracting with the federal government agencies, shall also be prohibited from 

contracting for public work in the state of New Jersey. This prohibition also extends to any affiliate 

organization(s) held by or subject to the control of an entity of that prohibited person or entity.  

 

Prior to awarding a contract for public work a local units must obtain written certification from the 

contracting person or entity through the form below, attesting to their non-debarment from contracting with 

federal government agencies. Contracting units are reminded that they must fill-in the boilerplate 

information in the certification sections of Parts II through IV regarding their name and type of contracting 

unit before using the form. 
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CERTIFICATION OF NON-DEBARMENT  

FOR FEDERAL GOVERNMENT CONTRACTS 

N.J.S.A. 52:32-44.1 (P.L. 2019, c.406) 

This certification shall be completed, certified to, and submitted to the contracting unit prior to contract 

award, except for emergency contracts where submission is required prior to payment.   

PART I: VENDOR INFORMATION 

Individual or 
Organization Name 

 

Address of Individual 
or Organization 

 

DUNS Code  
(if applicable) 

 

CAGE Code  
(if applicable) 

 

Check the box that represents the type of business organization: 

Sole Proprietorship (skip Parts III and IV)  Non-Profit Corporation (skip Parts III and IV) 

For-Profit Corporation (any type)   Limited Liability Company (LLC)  Partnership 

Limited Partnership    Limited Liability Partnership (LLP) 

Other (be specific): ______________________________________________ 

PART II – CERTIFICATION OF NON-DEBARMENT: Individual or Organization 

I hereby certify that the individual or organization listed above in Part I is not debarred by the 
federal government from contracting with a federal agency.  I further acknowledge: that I am 
authorized to execute this certification on behalf of the above-named organization; that the 
<name of contracting unit> is relying on the information contained herein and that I am under a 
continuing obligation from the date of this certification through the date of contract award by 
<type of contracting unit> to notify the <type of contracting unit> in writing of any changes to 
the information contained herein; that I am aware that it is a criminal offense to make a false 
statement or misrepresentation in this certification, and if I do so, I am subject to criminal 
prosecution under the law and that it will constitute a material breach of my agreement(s) with 
the <type of contracting unit>, permitting the <type of contracting unit> to declare any 
contract(s) resulting from this certification void and unenforceable. 

Full Name 
(Print): 

 Title:  

Signature:  Date:  
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PART III – CERTIFICATION OF NON-DEBARMENT: Individual or Entity Owning Greater than 50 
Percent of Organization 
 

Section A (Check the Box that applies) 

 

 

Below is the name and address of the stockholder in the 
corporation who owns more than 50 percent of its voting stock, or 
of the partner in the partnership who owns more than 50 percent 
interest therein, or of the member of the limited liability company 
owning more than 50 percent interest therein, as the case may be. 

Name of Individual or 
Organization 

 

Home Address (for Individual) 
or Business Address 

 

OR 

 

 

No one stockholder in the corporation owns more than 50 percent 
of its voting stock, or no partner in the partnership owns more 
than 50 percent interest therein, or no member in the limited 
liability company owns more than 50 percent interest therein, as 
the case may be. 

Section B (Skip if no Business entity is listed in Section A above) 

 

 

 

Below is the name and address of the stockholder in the 
corporation who owns more than 50 percent of the voting stock of 
the organization’s parent entity, or of the partner in the 
partnership who owns more than 50 percent interest in the 
organization’s parent entity, or of the member of the limited 
liability company owning more than 50 percent interest in 
organization’s parent entity, as the case may be. 

Stockholder/Partner/Member 
Owning Greater Than 50 
Percent of Parent Entity 

 

Home Address (for Individual) 
or Business Address  

OR 

 

 

No one stockholder in the parent entity corporation owns more 
than 50 percent of its voting stock, no partner in the parent entity 
partnership owns more than 50 percent interest therein, or no 
member in the parent entity limited liability company owns more 
than 50 percent interest therein, as the case may be. 

 

Section C – Part III Certification 
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I hereby certify that no individual or organization that is debarred by the federal government from 
contracting with a federal agency owns greater than 50 percent of the Organization listed above in 
Part I or, if applicable, owns greater than 50 percent of a parent entity of <name of organization>.  
I further acknowledge: that I am authorized to execute this certification on behalf of the above-
named organization; that the <name of contracting unit> is relying on the information contained 
herein and that I am under a continuing obligation from the date of this certification through the 
date of contract award <type of contracting unit> to notify the <type of contracting unit> in 
writing of any changes to the information contained herein; that I am aware that it is a criminal 
offense to make a false statement or misrepresentation in this certification, and if I do so, I am 
subject to criminal prosecution under the law and that it will constitute a material breach of my 
agreement(s) with the <type of contracting unit>, permitting the <type of contracting unit> to 
declare any contract(s) resulting from this certification void and unenforceable. 

Full Name (Print): Title: 

Signature: Date: 

Part IV – CERTIFICATION OF NON-DEBARMENT: Contractor – Controlled Entities 

Section A 



Below is the name and address of the corporation(s) in which the 
Organization listed in Part I owns more than 50 percent of voting stock, or 
of the partnership(s) in which the Organization listed in Part I owns more 
than 50 percent interest therein, or of the limited liability company or 
companies in which the Organization listed above in Part I owns more than 
50 percent interest therein, as the case may be. 

Name of Business Entity Business Address 

**Add additional sheets if necessary** 
OR 



The Organization listed above in Part I does not own greater than 50 
percent of the voting stock in any corporation and does not own greater 
than 50 percent interest in any partnership or any limited liability company. 

Section B (skip if no business entities are listed in Section A of Part IV) 



Below are the names and addresses of any entities in which an entity listed 
in Part III A owns greater than 50 percent of the voting stock (corporation) or 
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owns greater than 50 percent interest (partnership or limited liability 
company). 

Name of Business Entity Controlled by Entity 
Listed in Section A of Part IV 

Business Address 

**Add additional Sheets if necessary** 

OR 



No entity listed in Part III A owns greater than 50 percent of the voting stock 
in any corporation or owns greater than 50 percent interest in any 
partnership or limited liability company. 

Section C – Part IV Certification 

I hereby certify that the Organization listed above in Part I does not own greater than 50 percent 
of any entity that that is debarred by the federal government from contracting with a federal 
agency and, if applicable, does not own greater than 50 percent of any entity that in turns owns 
greater than 50 percent of any entity debarred by the federal government from contracting with a 
federal  agency.  I further acknowledge: that I am authorized to execute this certification on behalf 
of the above-named organization; that the <name of contracting unit> is relying on the 
information contained herein and that I am under a continuing obligation from the date of this 
certification through the date of contract award by <type of contracting unit> to notify the <type 
of contracting unit> in writing of any changes to the information contained herein; that I am aware 
that it is a criminal offense to make a false statement or misrepresentation in this certification, and 
if I do so, I am subject to criminal prosecution under the law and that it will constitute a material 
breach of my agreement(s) with the <type of contracting unit>, permitting the <type of 
contracting unit> to declare any contract(s) resulting from this certification void and 
unenforceable. 

Full Name (Print): Title: 

Signature: Date: 

USERS SHOULD CREATE THEIR OWN FORM, OR DOWNLOAD FROM 

WWW.NJ.GOV/DCA/LGS/P2P   A COUNTY-BASED CUSTOMIZABLE FORM 
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SECTION 011000 – SUMMARY OF WORK 

PART 1 - GENERAL 

  1.1 WORK COVERED BY CONTRACT DOCUMENTS/REQUIREMENTS INCLUDES: 

A. Work of items listed below is comprised of a Standby Generator Replacement at
Lehmann Gardens.

B. Contractor's Duties:

1. Except as specifically noted, provide and pay for:

a. Labor, materials, and equipment;

b. Tools, construction equipment, and machinery;

c. Other facilities and services necessary for proper execution and
completion of work.

2. Secure and pay for, as necessary, proper execution and completion of work, and
as applicable, at time of receipt of bids:

a. Permits;
b. Government Fees;
c. Licenses;
d. Inspections of all work.

3. Give required notices to all governmental agencies and utilities;

4. Comply with codes, ordinances, regulations, rules, orders and other legal
requirements of public authorities which bear on performance of work.

5. Promptly submit written notice to Engineer of observed variance of Contract
Documents from legal requirements:

a. Appropriate modification to Contract Documents will adjust necessary
changes;

b. Assume responsibility for work known to be contrary to such
requirements when above notice has not been given.

6. Owner is exempt from sales tax:

a. Obtain sales tax exemption certificate from Owner;

b. Put exemption certificate number on invoices for material incorporated in
work;

c. Upon completion of work, file with Owner notarized statement that all
purchases made under exeption certificate were entitled to be exempt;

d. Pay legally assessed penalties for improper use of exemption certificate
number.
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7. INSPECTIONS:

a. All inspections are to be called for at least 24 hours prioir to the inspection
date:

  1.2 CONTRACT: 

A. Perform work under one (1) contract with a single lump sum/fixed price with Owner for
work listed below and on drawings herein; Contracts are as follows:

1. Electrical  Construction

B. Work is fully described on drawings and in this specification; work generally includes, but
is not limited to, Standby Generator Replacement at Lehmann Gardens.  A detailed
description of work included for their contract can be found on the drawings and various
sections of this specification.

1.3 GENERAL SUMMARY OF WORK: 

A. The electrical contractor and any subcontractors are responsible for reviewing all
drawings and specifications.  Divisions 0 and 1 are the responsibility of all Contractors.

B. Contract 1 – Electrical Construction:

1. Specifications: Divisions 0 thru 26.
2. All Contract Drawings.

END SECTION 011000 
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SECTION 011400 – WORK RESTRICTIONS 

PART 1 - GENERAL 

1.1 USE OF PREMISES 

A. Use of Site:  Limit use of premises to work in areas indicated.  Do not disturb portions of
site beyond areas in which the Work is indicated.

1. Limits:  Confine constructions operations to areas where equipment and cables
are to be installed.

2. Owner Occupancy:  Allow for Owner occupancy of site.

3. Driveways and Entrances:  Keep driveways and entrances serving premises
clear and available to Owner, Owner's employees, and emergency vehicles at all
times.  Do not use these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage

of materials and equipment on-site.

B. Use of Existing Building:  Maintain existing building in a weathertight condition throughout
construction period.  Repair damage caused by construction operations.  Protect building
and its occupants during construction period.

1.2 OCCUPANCY REQUIREMENTS 

A. Full Owner Occupancy:  Owner will occupy site and existing building during entire
construction period.  Cooperate with Owner during construction operations to minimize
conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with
Owner's operations.

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011400 
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                                       SECTION 012500 – SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Section 016000 "Product Requirements" for requirements for submitting 
comparable product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction 
from those required by the Contract Documents and proposed by Contractor. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests: Submit three copies of each request for consideration. Identify 
product or fabrication or installation method to be replaced. Include Specification Section 
number and title and Drawing numbers and titles. 

1. Substitution Request Form: Use Company Letterhead. 

2. Documentation: Show compliance with requirements for substitutions and the 
following, as applicable: 

a. A statement indicating why specified product or fabrication or installation 
cannot be provided, if applicable. 

b. Coordination information, including a list of changes or revisions needed 
to other parts of the Work and to construction performed by Owner and 
separate contractors, that will be necessary to accommodate proposed 
substitution. 

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified. Include an annotated copy of applicable 
Specification Section. Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, sustainable design 
characteristics, warranties, and specific features and requirements 
indicated. Indicate deviations, if any, from the Work specified. 

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures. 

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners. 
h. Material test reports from a qualified testing agency indicating and 

interpreting test results for compliance with requirements indicated. 



Housing Authority of Bergen County/ 012500-2 #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

i. Research reports evidencing compliance with building code in effect for
Project, from [ICC-ES] I.B.C. New Jersey Edition 2009.

j. Detailed comparison of the Contractor's construction schedule using
proposed substitution with products specified for the Work, including the
effect on the overall Contract Time. If specified product or method of
construction cannot be provided within the Contract Time, include a letter
from the manufacturer, on manufacturer's letterhead, stating the date of
receipt of purchase order, lack of availability, or delays in delivery.

k. Cost information, including a proposal of change, if any, in the Contract
Sum.

l. Contractor's certification that proposed substitution complies with
requirements in the Contract Documents except as indicated in
substitution request is compatible with related materials and is
appropriate for applications indicated.

m. Contractor's waiver of rights to additional payment or time that may
subsequently become necessary because of the failure of proposed
substitution to produce indicated results.

3. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within seven (7) days of receipt of a request for
substitution. The architect will notify Contractor of acceptance or rejection of
proposed substitution within seven (7) days of receipt of request, or seven (7)
days of receipt of additional information or documentation, whichever is later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or
Architect's Supplemental Instructions for minor changes in the Work.

b. Use product specified if Architect does not issue a decision on the use of
a proposed substitution within the time allocated.

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed
substitution with related products and materials. Engage a qualified testing agency to
perform compatibility tests recommended by manufacturers.

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of the
need for change, but not later than 15 days before the time required for preparation and
review of related submittals.

1. Conditions: Architect will consider the Contractor's request for substitution when
the following conditions are satisfied:

a. Requested substitution is consistent with the Contract Documents and
will produce indicated results.

b. Requested substitution will not adversely affect the Contractor's
construction schedule.

c. Requested substitution has received necessary approvals of authorities
having jurisdiction.
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d. Requested substitution is compatible with other portions of the Work. 
e. Requested substitution has been coordinated with other portions of the 

Work. 
f. Requested substitution provides a specified warranty. 
g. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 
uniform and consistent, is compatible with other products, and is 
acceptable to all contractors involved. 

B. Substitutions for Convenience: Not allowed. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied: 

a. Requested substitution offers Owner a substantial advantage in cost, 
time, energy conservation, or other considerations, after deducting 
additional responsibilities Owner must assume. Owner's additional 
responsibilities may include compensation to Architect for redesign and 
evaluation services, increased cost of other construction by Owner, and 
similar considerations. 

b. Requested substitution does not require extensive revisions to the 
Contract Documents. 

c. Requested substitution is consistent with the Contract Documents and 
will produce indicated results. 

d. Requested substitution will not adversely affect the Contractor's 
construction schedule. 

e. Requested substitution has received necessary approvals of authorities 
having jurisdiction. 

f. Requested substitution is compatible with other portions of the Work. 
g. Requested substitution has been coordinated with other portions of the 

Work. 
h. Requested substitution provides specified warranty. 
i. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 
uniform and consistent, is compatible with other products, and is 
acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Used) 

                                                         END OF SECTION 012500 



Housing Authority of Bergen County/ 013113-1                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

SECTION 013113 – PROJECT COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations 
on Project including, but not limited to, the following: 

1. Coordination Drawings. 

1.2 COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  
Coordinate construction operations, included in different Sections that depend on each 
other for proper installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results 
where installation of one part of the Work depends on installation of other 
components, before or after its own installation. 

2. Coordinate installation of different components with other contractors to ensure 
maximum accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

4. Where availability of space is limited, coordinate installation of different 
components to ensure maximum performance and accessibility for required 
maintenance, service, and repair of all components, including mechanical and 
electrical. 

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of 
attendees at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of 
their Work is required. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other contractors to avoid 
conflicts and to ensure orderly progress of the Work.  Such administrative activities 
include, but are not limited to, the following: 

1. Preparation of Contractor's Construction Schedule. 

2. Installation and removal of temporary facilities and controls. 

3. Delivery and processing of submittals. 
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4. Preinstallation conferences. 

5. Project closeout activities. 

6. Startup and adjustment of systems. 

7. Project closeout activities. 

1.3 SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability 
necessitates maximum utilization of space for efficient installation of different components 
or if coordination is required for installation of products and materials fabricated by 
separate entities. 

1. Content:  Project-specific information, drawn accurately to scale.  Do not base 
Coordination Drawings on reproductions of the Contract Documents or standard 
printed data.  Include the following information, as applicable: 

a. Indicate functional and spatial relationships of components of 
architectural, structural, civil, mechanical, and electrical systems. 

b. Indicate dimensions shown on the Contract Drawings and make specific 
note of dimensions that appear to be in conflict with submitted equipment 
and minimum clearance requirements.  Provide alternate sketches to 
Architect for resolution of such conflicts.  Minor dimension changes and 
difficult installations will not be considered changes to the Contract. 

2. Sheet Size:  At least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 
by 40 inches (750 by 1000 mm). 

3. Number of Copies:  Submit four opaque copies of each submittal.  Architect will 
return one copy. 

4. Refer to individual Sections for Coordination Drawing requirements for Work in 
those Sections. 

1.4 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless 
otherwise indicated. 

1. Attendees:  Inform participants and others involved, and individuals whose 
presence is required, of date and time of each meeting.  Notify Owner and 
Architect of scheduled meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited 
attendees. 

3. Minutes:  Record significant discussions and agreements achieved.  Distribute 
the meeting minutes to everyone concerned, including Owner and Architect, 
within three days of the meeting. 



Housing Authority of Bergen County/ 013113-3 #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

B. Preconstruction Conference:  Schedule a preconstruction conference before starting
construction, at a time convenient to Owner and Architect, but no later than 15 days after
execution of the Agreement.  Hold the conference at Project site or another convenient
location.  Conduct the meeting to review responsibilities and personnel assignments.

1. Attendees:  Authorized representatives of Owner, Architect, and their
consultants; Contractor and its superintendent; major subcontractors; suppliers;
and other concerned parties shall attend the conference.  All participants at the
conference shall be familiar with Project and authorized to conclude matters
relating to the Work.

2. Agenda:  Discuss items of significance that could affect progress, including the
following:

a. Tentative construction schedule.
b. Phasing.
c. Critical work sequencing and long-lead items.
d. Designation of key personnel and their duties.
e. Procedures for processing field decisions and Change Orders.
f. Procedures for requests for interpretations (RFIs).
g. Procedures for testing and inspecting.
h. Procedures for processing Applications for Payment.
i. Distribution of the Contract Documents.
j. Submittal procedures.
k. Preparation of Record Documents.
l. Use of the premises and existing building.
m. Work restrictions.
n. Owner's occupancy requirements.
o. Responsibility for temporary facilities and controls.
p. Construction waste management and recycling.
q. Parking availability.
r. Office, work, and storage areas.
s. Equipment deliveries and priorities.
t. First aid.
u. Security.
v. Progress cleaning.
w. Working hours.

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before
each construction activity that requires coordination with other construction.

1. Attendees:  Installer and representatives of manufacturers and fabricators
involved in or affected by the installation and its coordination or integration with
other materials and installations that have preceded or will follow, shall attend the
meeting.  Advise Architect of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for
the particular activity under consideration, including requirements for the
following:

a. The Contract Documents.
b. Options.
c. Related requests for interpretations (RFIs).
d. Related Change Orders.
e. Purchases.
f. Deliveries.
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g. Submittals.
h. Review of mockups.
i. Possible conflicts.
j. Compatibility problems.
k. Time schedules.
l. Weather limitations.
m. Manufacturer's written recommendations.
n. Warranty requirements.
o. Compatibility of materials.
p. Acceptability of substrates.
q. Temporary facilities and controls.
r. Space and access limitations.
s. Regulations of authorities having jurisdiction.
t. Testing and inspecting requirements.
u. Installation procedures.
v. Coordination with other work.
w. Required performance results.
x. Protection of adjacent work.
y. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements,
including required corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties
who should have been present.

5. Do not proceed with installation if the conference cannot be successfully
concluded.  Initiate whatever actions are necessary to resolve impediments to
performance of the Work and reconvene the conference at earliest feasible date.

D. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of
meetings with preparation of payment requests.

1. Attendees:  In addition to representatives of Owner and Architect, each
contractor, subcontractor, supplier, and other entity concerned with current
progress or involved in planning, coordination, or performance of future activities
shall be represented at these meetings.  All participants at the conference shall
be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.
Review other items of significance that could affect progress.  Include topics for
discussion as appropriate to status of Project.

a. Contractor's Construction Schedule:  Review progress since the last
meeting.  Determine whether each activity is on time, ahead of schedule,
or behind schedule, in relation to Contractor's Construction Schedule.
Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so.  Discuss whether schedule
revisions are required to ensure that current and subsequent activities
will be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the
following:
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1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of correction of deficient items. 
14) Field observations. 
15) Requests for interpretations (RFIs). 
16) Status of proposal requests. 
17) Pending changes. 
18) Status of Change Orders. 
19) Pending claims and disputes. 
20) Documentation of information for payment requests. 

 
3. Reporting:  Distribute minutes of the meeting to each party present and to parties 

who should have been present. 

a. Schedule Updating:  Revise Contractor's Construction Schedule after 
each progress meeting where revisions to the schedule have been made 
or recognized.  Issue revised schedule concurrently with the report of 
each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013113 
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SECTION 013300 – SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop 
Drawings, Product Data, Samples, and other miscellaneous submittals. 

B. Related Sections include the following: 

1. Division 1 Section "Project Record Documents" for submitting Record Drawings, 
Record Specifications, and Record Product Data. 

2. Division 1 Section "Operation and Maintenance Data" for operation and 
maintenance manual requirements. 

1.03 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Architect's and 
Construction Manager's responsive action. 

B. Informational Submittals:  Written information that does not require Architect's  approval.  
Submittals may be rejected for not complying with requirements. 

1.04 SUBMITTAL PROCEDURES 

A. General:  Electronic copies of CAD Drawings of the Contract Drawings may be provided 
by Architect for Contractor's use in preparing submittals.  The contractor will be required 
to sign the Architect/Engineer’s standard CADD Release Form prior to the release of any 
electronic copies. 

 
1. Contractor shall provide all submittals within 20 calendar days of the Notice to 

Proceed (“NTP”). 

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the 
Work so processing will not be delayed because of need to review submittals 
concurrently for coordination. 
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a. Architect reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, 
as follows.  Time for review shall commence on Architect’s receipt of submittal. 

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional 
time if processing must be delayed to permit coordination with subsequent 
submittals.  Architect will advise Contractor when a submittal being processed 
must be delayed for coordination. 

2. If intermediate submittal is necessary, process it in same manner as initial 
submittal. 

3. Allow 15  days for processing each resubmittal. 

4. No extension of the Contract Time will be authorized because of failure to 
transmit submittals enough in advance of the Work to permit processing. 

D. Identification:  Place a permanent label or title block on each submittal for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 

2. Provide a space approximately 4 by 5 inches on label or beside title block to 
record Contractor's review and approval markings and action taken by Architect. 

3. Include the following information on label for processing and recording action 
taken: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Unique identifier, including revision number. 
i. Drawing number and detail references, as appropriate. 
j. Other necessary identification. 

E. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract 
Documents on submittals. 

F. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Architect  observes noncompliance with provisions of the Contract Documents, initial 
submittal may serve as final submittal. 

1. Additional copies submitted for maintenance manuals will  be marked with action 
taken and will be returned. 

G. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect  will return 
submittals, without review, received from sources other than Contractor. 
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1. On an attached separate sheet, prepared on Contractor's letterhead, record 
relevant information, requests for data, revisions other than those requested by 
Architect  on previous submittals, and deviations from requirements of the 
Contract Documents, including minor variations and limitations.  Include the 
same label information as the related submittal. 

2. Include Contractor's certification stating that information submitted complies with 
requirements of the Contract Documents. 

3. Transmittal Form:  Provide locations on form for the following information: 

a. Project name. 
b. Date. 
c. Destination (To:). 
d. Source (From:). 
e. Names of subcontractor, manufacturer, and supplier. 
f. Category and type of submittal. 
g. Submittal purpose and description. 
h. Submittal and transmittal distribution record. 
i. Remarks. 
j. Signature of transmitter. 

H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms. 

I. Use for Construction:  Use only final submittals with mark indicating action taken by 
Architect in connection with construction. 

PART 2 - PRODUCTS 

2.01 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification 
Sections. 

1. Number of Copies:  Submit seven copies of each submittal, unless otherwise 
indicated.  Architect will return two copies.  Mark up and retain one returned copy 
as a Project Record Document. 

B. Product Data:  Collect information into a single submittal for each element of construction 
and type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed 
data are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are 
applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
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c. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Wiring diagrams showing factory-installed wiring.
g. Printed performance curves.
h. Operational range diagrams.
i. Standard product operating and maintenance manuals.
j. Compliance with recognized trade association standards.
k. Compliance with recognized testing agency standards.
l. Application of testing agency labels and seals.
m. Notation of coordination requirements.

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not
base Shop Drawings on reproductions of the Contract Documents or standard printed
data.

1. Preparation:  Include the following information, as applicable:

a. Dimensions.
b. Identification of products.
c. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal,

and control wiring.
f. Shopwork manufacturing instructions.
g. Templates and patterns.
h. Schedules.
i. Design calculations.
j. Compliance with specified standards.
k. Notation of coordination requirements.
l. Notation of dimensions established by field measurement.

2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed
wiring.

3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40
inches.

4. Number of Copies:  Submit five  blue- or black-line prints of each submittal,
unless prints are required for operation and maintenance manuals.  Submit
seven prints where prints are required for operation and maintenance manuals.
Architect will retain three prints; remainder will be returned. Mark up and retain
one returned print as a Project Record Drawing.

D. Samples:  Prepare physical units of materials or products, including the following:

1. Samples for Initial Selection:  Submit manufacturer's color charts consisting of
units or sections of units showing the full range of colors, textures, and patterns
available.

2. Preparation:  Mount, display, or package Samples in manner specified to
facilitate review of qualities indicated.  Prepare Samples to match Architect's
sample where so indicated.  Attach label on unexposed side that includes the
following:
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a. Generic description of Sample.
b. Product name or name of manufacturer.
c. Sample source.

3. Number of Samples for Initial Selection:  Submit one full set of available choices
where color, pattern, texture, or similar characteristics are required to be selected
from manufacturer's product line.  Architect will return submittal with options
selected.

4. Disposition:  Maintain sets of approved Samples at Project site, available for
quality-control comparisons throughout the course of construction activity.
Sample sets may be used to determine final acceptance of construction
associated with each set.

a. Samples not incorporated into the Work, or otherwise designated as
Owner's property, are the property of Contractor.

E. Product Schedule or List:  Prepare a written summary indicating types of products
required for the Work and their intended location.  Include the following information in
tabular form:

1. Type of product.  Include unique identifier for each product.

2. Number and name of room or space.

3. Location within room or space.

F. Contractor's Construction Schedule:  Comply with requirements in Division 1.

G. Submittals Schedule:  Comply with requirements in Division 1.

H. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for
each portion of the Work, including those who are to furnish products or equipment
fabricated to a special design.  Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or
supplying products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

2.02 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification
Sections.

1. Number of Copies:  Submit seven copies of each submittal, unless otherwise
indicated.  Architect will not return copies.

2. Certificates and Certifications:  Provide a notarized statement that includes
signature of entity responsible for preparing certification.  Certificates and
certifications shall be signed by an officer or other individual authorized to sign
documents on behalf of that entity.
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B. Contractor's Construction Schedule:  Comply with requirements in Division 1. 

C. Qualification Data:  Prepare written information that demonstrates capabilities and 
experience of firm or person.  Include lists of completed projects with project names and 
addresses, names and addresses of architects and owners, and other information 
specified. 

D. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying 
that product complies with requirements. 

E. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements.  Submit record of Welding Procedure Specification (WPS) and 
Procedure Qualification Record (PQR) on AWS forms.  Include names of firms and 
personnel certified. 

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying 
that Installer complies with requirements and, where required, is authorized for this 
specific Project. 

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements.  Include evidence of 
manufacturing experience where required. 

H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying 
that material complies with requirements. 

I. Field Test Reports:  Prepare reports written by a pre-qualified testing agency by DPMC, 
on testing agency's standard form, indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final 
location, for compliance with requirements. 

J. Research/Evaluation Reports:  Prepare written evidence, from a model code organization 
acceptable to authorities having jurisdiction, that product complies with building code in 
effect for Project.  Include the following information: 

1. Name of evaluation organization. 

2. Date of evaluation. 

3. Time period when report is in effect. 

4. Product and manufacturers' names. 

5. Description of product. 

6. Test procedures and results. 

7. Limitations of use. 

K. Maintenance Data:  Prepare written and graphic instructions and procedures for 
operation and normal maintenance of products and equipment.  Comply with 
requirements in Division 1 Section "Operation and Maintenance Data." 

L. Design Data:  Prepare written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and 
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calculations.  Include list of assumptions and other performance and design criteria and a 
summary of loads.  Include load diagrams if applicable.  Provide name and version of 
software, if any, used for calculations.  Include page numbers. 

M. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating a 
product or equipment.  Include name of product and name, address, and telephone 
number of manufacturer.  Include the following, as applicable: 

1. Preparation of substrates. 

2. Required substrate tolerances. 

3. Sequence of installation or erection. 

4. Required installation tolerances. 

5. Required adjustments. 

6. Recommendations for cleaning and protection. 

N. Manufacturer's Field Reports:  Prepare written information documenting factory-
authorized service representative's tests and inspections.  Include the following, as 
applicable: 

1. Name, address, and telephone number of factory-authorized service 
representative making report. 

2. Statement on condition of substrates and their acceptability for installation of 
product. 

3. Statement that products at Project site comply with requirements. 

4. Summary of installation procedures being followed, whether they comply with 
requirements and, if not, what corrective action was taken. 

5. Results of operational and other tests and a statement of whether observed 
performance complies with requirements. 

6. Statement whether conditions, products, and installation will affect warranty. 

7. Other required items indicated in individual Specification Sections. 

O. Insurance Certificates and Bonds:  Prepare written information indicating current status of 
insurance or bonding coverage.  Include name of entity covered by insurance or bond, 
limits of coverage, amounts of deductibles, if any, and term of the coverage. 
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PART 3 - EXECUTION 

3.01 CONTRACTOR'S REVIEW 

A. Review each submittal and check for compliance with the Contract Documents.  Note 
corrections and field dimensions.  Mark with approval stamp before submitting to 
Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project 
name and location, submittal number, Specification Section title and number, name of 
reviewer, date of Contractor's approval, and statement certifying that submittal has been 
reviewed, checked, and approved for compliance with the Contract Documents. 

3.02 ARCHITECT'S  ACTION 

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp 
and will return them without action. 

B. Action Submittals:  Architect will review each submittal, make marks to indicate 
corrections or modifications required, and return it.  Architect  will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action taken, as 
follows: 

1. "NO EXCEPTIONS TAKEN":  Submission is in full compliance with all contract 
documents, or indicated deviations are acceptable. 

2. “MAKE CORRECTIONS NOTED":  Submission has minor corrections not 
significant enough to require resubmission; noted corrections must be made in 
the final installation. 

3. "REJECTED":  Submission does not meet contract requirements; resubmission 
of shop drawings, which meet contract requirements, is required. 

4. "AMEND AND RESUBMIT":  Resubmission is required due to the nature and/or 
number of corrections. 

C. Informational Submittals:  Architect will review each submittal and will not return it, or will 
reject and return it if it does not comply with requirements.  Architect will forward each 
submittal to appropriate party. 

D. Submittals not required by the Contract Documents will not be reviewed and may be 
discarded. 

END OF SECTION 013300 
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SECTION 013516 – ALTERATION PROJECT PROCEDURES 
 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED 
 

A. Products and installation for patching and extending work.  
 
B. Transition and adjustments.  
 
C. Repair of damaged surfaces, finishes and cleaning.  

 
 
1.02 RELATED WORK 
 

A. Section 26 05 00 – Common Work Results for Electrical 
 Section 26 05 19 – Low-Voltage Electrical Power Conductors & Cables 
 Section 26 05 33 – Raceways & Boxes for Electrical Systems 
 Section 26 27 26 – Wiring Devices 

 
 
1.03 SUBMITTALS 
 

A. Comply with pertinent provisions of the specifications. 
 

B. Product Data:  
 

1. Within fourteen (14) calendar days after Contractor has received Owner’s Notice to 
Proceed, submit: 

 
a. Materials list of items proposed to be provided under this section.  
 
b. Manufacturer’s specifications and other data needed to prove compliance with 

the specified requirements.  
 
 
PART 2 - PRODUCTS 
 
2.01 PRODUCTS FOR PATCHING AND EXTENDING WORK 
 

A. New Material:  As specified in product sections, match existing products and work for 
patching and extending work.  

 
B. Type and Quality of Existing Products:  Determine by inspection and testing products 

where necessary, referring to existing work as a standard.  
 

 
PART 3 - EXECUTION 
 
3.01 EXAMINATION 
 

A. Verify that demolition is complete and areas are ready for installation of new work; advise 
Engineer when ready to commence.  

 
B. Beginning of restoration work means acceptance of existing conditions.  
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3.02 PREPARATION 
 

A. Cut, move or remove items, as necessary for access to alternations and renovation work; 
replace and restore at completion.  

 
B. As soon as possible, remove from site demolished and unsuitable materials, such as 

rotted wood, corroded metal, deteriorated masonry and concrete; items marked for 
salvage or reuse are to be stored and protected from damage or turned over to Owner, 
when so requested; replace materials, as specified, for finished work.  

 
C. Remove debris and abandoned items from area and from concealed spaces.  
 
D. Prepare surface and remove surface finishes to provide for proper installation of new 

work and finishes.  
 
E. Close openings in building envelope to protect existing interior and new work from 

weather and extremes of temperature and humidity and to prevent unauthorized entrance 
to the area; insulate ductwork and piping to prevent condensation in exposed areas; heat 
areas to prevent freezing of building system and all new work.   

 
 

3.03 INSTALLATION 
 

A. Refinish visible existing surfaces to remain in renovated rooms and spaces, to specified 
condition for each material, with a neat transition to adjacent finishes.   

 
B. In addition to specified replacement of equipment and fixtures; restore existing plumbing, 

heating, ventilation and electrical systems to full operational condition.  
 
C. Install products as specified in individual sections.   
 
 

3.04 TRANSITIONS 
 

A. Where new work abuts or aligns with existing, perform a smooth and even transition; 
patch work to match existing adjacent work in texture and appearance.  

 
B. When finished surfaces are cut so that a smooth transition with new work is not possible, 

terminate existing surface along a straight line at a natural line of division and make 
recommendation to engineer.  

 
 

3.05 ADJUSTMENTS 
 

A. Where removal of partitions or walls results in adjacent spaces becoming one; rework 
floors, walls and ceilings to a smooth plane without breaks, steps or bulkheads.   

 
B. Where a change of plane or one-quarter inch (1/4”) or more occurs, submit 

recommendation for providing a smooth transition for Engineer’s review.  
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3.06 REPAIR OF DAMAGED SURFACES 
 

A. Patch or replace portions of existing surfaces that are damaged, lifted, discolored or 
showing other imperfections.  

 
B. Repair substrate prior to patching finish.  
 
 

3.07 FINISHES 
 

A. Finish surfaces, as specified in individual product sections.  
 
B. Finish patches to product uniform finish and texture over entire area; when finish cannot 

be matched, refinish entire surface to nearest intersections.  
 
 

3.08 CLEANING 
 

A. Clean all work (contract) areas of the building.  
 
 

END OF SECTION 013516 
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SECTION 014000 – QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for quality assurance 
and quality control. 

B. Contractor is responsible for compliance with the Contract Document requirements. 

1. Specific quality-assurance and -control requirements for individual construction 
activities are specified in the Sections that specify those activities.  Requirements 
in those Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other 
quality-assurance and -control procedures that facilitate compliance with the 
Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services 
required by Architect, Owner/Construction Manager, or authorities having 
jurisdiction are not limited by provisions of this Section. 

C. Related Sections include the following: 
 

1. Divisions 2 through 26 Sections for specific test and inspection requirements. 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and 
during execution of the Work to guard against defects and deficiencies and substantiate 
that proposed construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 
after execution of the Work to evaluate that actual products incorporated into the Work 
and completed construction comply with requirements.  Services do not include contract 
enforcement activities performed by Architect or Construction Manager. 

C. Preconstruction Testing:  Tests and inspections that are performed specifically for the 
Project before products and materials are incorporated into the Work to verify 
performance or compliance with specified criteria. 
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D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a 
testing agency qualified to conduct product testing and acceptable to authorities having 
jurisdiction, to establish product performance and compliance with industry standards. 

E. Source Quality-Control Testing:  Tests and inspections that are performed at the source, 
i.e., plant, mill, factory, or shop. 

F. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 
installation of the Work and for completed Work. 

G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  
Testing laboratory shall mean the same as a testing agency. 

H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction 
operation, including installation, erection, application, and similar operations. 

1. Using a term such as "carpentry" does not imply that certain construction 
activities must be performed by accredited or unionized individuals of a 
corresponding generic name, such as "carpenter."  It also does not imply that 
requirements specified apply exclusively to tradespeople of the corresponding 
generic name. 

I. Experienced:  When used with an entity, "experienced" means having successfully 
completed a minimum of five (5) previous projects similar in size and scope to this 
Project; being familiar with special requirements indicated and having complied with 
requirements of authorities having jurisdiction. 

1.4 CONFLICTING REQUIREMENTS 

A. General:  If compliance with two or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, 
comply with the most stringent requirement.  Refer uncertainties and requirements that 
are different, but apparently equal, to Architect for a decision before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified 
shall be the minimum provided or performed.  The actual installation may comply exactly 
with the minimum quantity or quality specified, or it may exceed the minimum within 
reasonable limits.  To comply with these requirements, indicated numeric values are 
minimum or maximum, as appropriate, for the context of requirements.  Refer 
uncertainties to Architect for a decision before proceeding. 

1.5 SUBMITTALS 

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form 
of a recent report on the inspection of the testing agency by a recognized authority. 

B. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

1. Specification Section number and title. 

2. Description of test and inspection. 
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3. Identification of applicable standards.

4. Identification of test and inspection methods.

5. Number of tests and inspections required.

6. Time schedule or time span for tests and inspections.

7. Entity responsible for performing tests and inspections.

8. Requirements for obtaining samples.

9. Unique characteristics of each quality-control service.

C. Reports:  Prepare and submit certified written reports that include the following:

1. Date of issue.

2. Project title and number.

3. Name, address, and telephone number of testing agency.

4. Dates and locations of samples and tests or inspections.

5. Names of individuals making tests and inspections.

6. Description of the Work and test and inspection method.

7. Identification of product and Specification Section.

8. Complete test or inspection data.

9. Test and inspection results and an interpretation of test results.

10. Record of temperature and weather conditions at time of sample taking and
testing and inspecting.

11. Comments or professional opinion on whether tested or inspected Work complies
with the Contract Document requirements.

12. Name and signature of laboratory inspector.

13. Recommendations on retesting and reinspecting.

D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits,
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices,
receipts for fee payments, judgments, correspondence, records, and similar documents,
established for compliance with standards and regulations bearing on performance of the
Work.

1.6 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this Article establish the minimum qualification
levels required; individual Specification Sections specify additional requirements.
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B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or 
assembling work similar in material, design, and extent to that indicated for this Project, 
whose work has resulted in construction with a record of successful in-service 
performance. 

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 
similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. 

D. Fabricator Qualifications:  A firm experienced in producing products similar to those 
indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in the jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those 
performed for installations of the system, assembly, or products that are similar to those 
indicated for this Project in material, design, and extent. 

F. Specialists:  Certain sections of the Specifications require that specific construction 
activities shall be performed by entities who are recognized experts in those operations.  
Specialists shall satisfy qualification requirements indicated and shall be engaged for the 
activities indicated. 

1. Requirement for specialists shall not supersede building codes and regulations 
governing the Work. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented 
according to ASTM E 548; and with additional qualifications specified in individual 
Sections; and where required by authorities having jurisdiction, that is acceptable to 
authorities. 

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 

2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 
Laboratory Accreditation Program. 

H. Factory-Authorized Service Representative Qualifications:  An authorized representative 
of manufacturer who is trained and approved by the manufacturer to inspect the 
installation of manufacturer's products that are similar in material, design, and extent to 
those indicated for this Project. 

I. Preconstruction Testing:  Where a testing agency is indicated to perform preconstruction 
testing for compliance with specified requirements for performance and test methods, 
comply with the following: 

1. Contractor responsibilities include the following: 

a. Provide test specimens representative of proposed products and 
construction. 

b. Submit specimens promptly with sufficient time for testing and analyzing 
results to prevent delaying the Work. 
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c. Provide sizes and configurations of test assemblies, mockups, and 
laboratory mockups to adequately demonstrate the capability of products 
to comply with performance requirements. 

d. Build site-assembled test assemblies and mockups using installers who 
will perform same tasks for Project. 

e. Build laboratory mockups at testing facility using personnel, products, 
and methods of construction indicated for the completed Work. 

f. When testing is complete, remove test specimens, assemblies, 
mockups, and laboratory mockups; do not reuse products on Project. 

2. Testing Agency Responsibilities:  Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Architect, through 
Construction Manager, with copy to Contractor.  Interpret tests and inspections 
and state in each report whether tested and inspected work complies with or 
deviates from the Contract Documents. 

1.7 QUALITY CONTROL 

A. Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction.  Perform quality-control services required of Contractor 
by authorities having jurisdiction, whether specified or not. 

1. Where services are indicated as Contractor's responsibility, engage a qualified 
testing agency to perform these quality-control services. 

a. Contractor shall not employ the same entity engaged by the Owner, 
unless agreed to in writing by Owner. 

2. Notify testing agencies at least twenty-four (24) hours in advance of time when 
Work that requires testing or inspecting will be performed. 

3. Where quality-control services are indicated as Contractor's responsibility, submit 
a certified written report, in duplicate, of each quality-control service. 

4. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having 
jurisdiction when they so direct. 

B. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, 
including service connections.  Report results in writing as specified in Division 1 Section 
"Submittal Procedures." 

C. Retesting/Reinspecting:  Regardless of whether original tests or inspections were 
Contractor's responsibility, provide quality-control services, including retesting and 
reinspecting, for construction that replaced Work that failed to comply with the Contract 
Documents. 

D. Testing Agency Responsibilities:  Cooperate with Architect, Construction Manager, and 
Contractor in the performance of duties.  Provide qualified personnel to perform required 
tests and inspections. 
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1. Notify Architect, Construction Manager, and Contractor promptly of irregularities 
or deficiencies observed in the Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ 
tests are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work. 

6. Do not perform any duties of the Contractor. 

E. Associated Services:  Cooperate with agencies performing required tests, inspections, 
and similar quality-control services, and provide reasonable auxiliary services as 
requested.  Notify agency sufficiently in advance of operations to permit assignment of 
personnel.  Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing 
and inspecting.  Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 

6. Preliminary design mix proposed for use for material mixes that require control by 
testing agency. 

7. Security and protection for samples and for testing and inspecting equipment at 
Project site. 

F. Coordination:  Coordinate sequence of activities to accommodate required quality-
assurance and -control services with a minimum of delay and to avoid necessity of 
removing and replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

G. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar 
quality-control services required by the Contract Documents.  Submit schedule within 
sixty (60) days of date established for the Notice to Proceed. 

1. Distribution:  Distribute schedule to Owner, Architect, Construction Manager, 
testing agencies, and each party involved in performance of portions of the Work 
where tests and inspections are required. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Prepare a record of tests and inspections.  Include the following: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide 
access to test and inspection log for Architect and Construction Manager's reference 
during normal working hours. 

3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections.  Restore patched areas and extend restoration into 
adjoining areas with durable seams that are as invisible as possible. 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are the Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 015000 – TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

1.3 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to 
assume responsibility for operation, maintenance, and protection of each permanent 
service during its use as a construction facility before Owner's acceptance, regardless of 
previously assigned responsibilities. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch thick, galvanized-steel, chain-
link fabric fencing; minimum 6 high with galvanized-steel pipe posts; minimum 2-3/8-inch-
OD line posts and 2-7/8-inch OD corner and pull posts, with 1-5/8-inch-OD top and 
bottom rails. Provide galvanized-steel bases for supporting posts. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work. Relocate and modify facilities as required by 
progress of the Work. 

3.2 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, 
utilities, and other improvements at Project site and on adjacent properties, except those 
indicated to be removed or altered. Repair damage to existing facilities. 
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B. Site Enclosure Fence: Before construction operations begin furnish and install site 
enclosure fence in a manner that will prevent people and animals from easily entering 
site except by entrance gates. 

1. Extent of Fence: As required to enclose entire Project site or portion determined 
sufficient to accommodate construction operations. 

2. Where area is intended for landscape development, remove soil and aggregate 
fill that do not comply with requirements for fill or subsoil. Remove materials 
contaminated with road oil, asphalt and other petrochemical compounds, and 
other substances that might impair growth of plant materials or lawns. Repair or 
replace street paving, curbs, and sidewalks at temporary entrances, as required 
by authorities having jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used 
during construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 



Housing Authority of Bergen County/ 016000-1                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

                                SECTION 016000 – PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for 
use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; and comparable products. 

B. Related Requirements: 

1. Section 012500 "Substitution Procedures" for requests for substitutions. 

1.2 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for Project 
or taken from previously purchased stock. The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including 
make or model number or other designation shown or listed in manufacturer's 
published product literature, that is current as of the date of the Contract 
Documents. 

2. New Products: Items that have not previously been incorporated into another 
project or facility. Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product: Product that is demonstrated and approved through 
submittal process to have the indicated qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other 
characteristics that equal or exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including 
make or model number or other designation, to establish the significant qualities related 
to type, function, dimension, in-service performance, physical properties, appearance, 
and other characteristics for purposes of evaluating comparable products of additional 
manufacturers named in the specification. 

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests: Submit a request for consideration of each comparable 
product. Identify product or fabrication or installation method to be replaced. Include 
Specification Section number and title and Drawing numbers and titles. 

1. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
request. The architect will notify Contractor of approval or rejection of proposed 
comparable product request within 15 days of receipt of request, or seven days 
of receipt of additional information or documentation, whichever is later. 
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a. Form of Approval: As specified in Section 013300 "Submittal 
Procedures." 

b. Use product specified if Architect does not issue a decision on the use of 
a comparable product request within the time allocated. 

B. Basis-of-Design Product Specification Submittal: Comply with requirements in 
Section 013300 "Submittal Procedures." Show compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given the option of selecting between two or 
more products for use on Project, select product compatible with products previously 
selected, even if previously selected products were also options. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at the Project site and to 
prevent overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for 
items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or another packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract 
Documents and to determine that products are undamaged and properly 
protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of 
units. 

2. Store materials in a manner that will not endanger Project structure. 

3. Store products that are subject to damage by the elements, under cover in a 
weathertight enclosure above ground, with ventilation adequate to prevent 
condensation. 

4. Protect foam plastic from exposure to sunlight, except to extent necessary for 
period of installation and concealment. 

5. Comply with product manufacturer's written instructions for temperature, 
humidity, ventilation, and weather-protection requirements for storage. 

6. Protect stored products from damage and liquids from freezing. 
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1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents. Manufacturer's disclaimers and 
limitations on product warranties do not relieve the Contractor of obligations under 
requirements of the Contract Documents. 

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer 
for a particular product and specifically endorsed by the manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to 
provide specific rights for Owner. 

B. Special Warranties: Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form: Modified to include Project-specific information 
and properly executed. 

2. Specified Form: When specified forms are included with the Specifications, 
prepare a written document using indicated form properly executed. 

3. Refer to other Sections for specific content requirements and particular 
requirements for submitting special warranties. 

C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract 
Documents, are undamaged and, unless otherwise indicated, are new at time of 
installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other 
items needed for a complete installation and indicated use and effect. 

2. Standard Products: If available, and unless custom products or nonstandard 
options are specified, provide standard products of types that have been 
produced and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in 
conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the 
Specifications establish salient characteristics of products. 

B. Product Selection Procedures: 
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1. Product: Where Specifications name a single manufacturer and product, provide 
the named product that complies with requirements. Comparable products or 
substitutions for Contractor's convenience will not be considered. 

2. Manufacturer/Source: Where Specifications name a single manufacturer or 
source, provide a product by the named manufacturer or source that complies 
with requirements. Comparable products or substitutions for Contractor's 
convenience will not be considered. 

3. Products: 

a. Restricted List: Where Specifications include a list of names of both 
manufacturers and products, provide one of the products listed that 
complies with requirements. Comparable products or substitutions for 
Contractor's convenience [will] [will not] be considered[ unless 
otherwise indicated]. 

b. Nonrestricted List: Where Specifications include a list of names of both 
available manufacturers and products, provide one of the products listed, 
or an unnamed product, that complies with requirements. Comply with 
requirements in "Comparable Products" Article for consideration of an 
unnamed product. 

4. Manufacturers: 

a. Restricted List: Where Specifications include a list of manufacturers' 
names, provide a product by one of the manufacturers listed that 
complies with requirements. Comparable products or substitutions for 
Contractor's convenience will not be considered. 

b. Nonrestricted List: Where Specifications include a list of available 
manufacturers, provide a product by one of the manufacturers listed, or a 
product by an unnamed manufacturer, that complies with requirements. 
Comply with requirements in "Comparable Products" Article for 
consideration of an unnamed manufacturer's product. 

5. Basis-of-Design Product: Where Specifications name a product, or refer to a 
product indicated on Drawings, and include a list of manufacturers, provide the 
specified or indicated product or a comparable product by one of the other 
named manufacturers. Drawings and Specifications indicate sizes, profiles, 
dimensions, and other characteristics that are based on the product named. 
Comply with requirements in "Comparable Products" Article for consideration of 
an unnamed product by one of the other named manufacturers. 

C. Visual Matching Specification: Where Specifications require "match Architect's sample", 
provide a product that complies with requirements and matches Architect's sample. 
Architect's decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 012500 
"Substitution Procedures" for proposal of product. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies 
with requirements. Architect will select color, gloss, pattern, density, or texture from 
manufacturer's product line that includes both standard and premium items. 
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2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration: Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied. If the following conditions are not 
satisfied, Architect may return requests without action, except to record noncompliance 
with these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce 
the indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications. Significant qualities include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and 
addresses and names and addresses of architects and owners, if requested. 

5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

                                                        END OF SECTION 016000 
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SECTION 017000 – EXECUTION REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes general procedural requirements governing execution of the Work 
including, but not limited to, the following: 

1. Construction layout. 
2. Field engineering and surveying. 
3. General installation of products. 
4. Coordination of Owner-installed products. 
5. Progress cleaning. 
6. Starting and adjusting. 
7. Protection of installed construction. 
8. Correction of the Work. 

B. Related Sections include the following: 

1. Division 1 Section "Project Management and Coordination" for procedures for 
coordinating field engineering with other construction activities. 

2. Division 1 Section "Submittal Procedures" for submitting surveys. 
3. Division 1 Section "Closeout Procedures" for submitting final property survey with Project 

Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, and final cleaning. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of site improvements, utilities, and other 
construction indicated as existing are not guaranteed.  Before beginning work, investigate and 
verify the existence and location of mechanical and electrical systems and other construction 
affecting the Work. 

1. Before construction, verify the location and points of connection of utility services. 

B. Existing Utilities:  The existence and location of underground and other utilities and construction 
indicated as existing are not guaranteed.  Before beginning site work, investigate and verify the 
existence and location of underground utilities and other construction affecting the Work. 
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1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, and water-service piping; and underground electrical 
services. 

2. Furnish location data for work related to Project that must be performed by public utilities 
serving Project site. 

C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 
Applicator present where indicated, for compliance with requirements for installation tolerances 
and other conditions affecting performance.  Record observations. 

1. Written Report:  Where a written report listing conditions detrimental to the performance 
of the Work is required by other Sections, include the following: 

a. Description of the Work. 
b. List of detrimental conditions, including substrates. 
c. List of unacceptable installation tolerances. 
d. Recommended corrections. 

2. Verify compatibility with and suitability of substrates, including compatibility with existing 
finishes or primers. 

3. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

4. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

5. Proceed with installation only after unsatisfactory conditions have been corrected.  
Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility and Owner that is necessary to 
adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility 
appurtenances located in or affected by construction.  Coordinate with authorities having 
jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on the discovery of the need 
for clarification of the Contract Documents, submit a request for information to Architect.  
Include a detailed description of the problem encountered, together with recommendations for 
changing the Contract Documents. 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are 
discovered, notify Architect and Construction Manager promptly. 
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B. Site Improvements:  Locate and layout site improvements, including pavements, grading, fill and 
topsoil placement, utility slopes, and invert elevations. 

C. Building Lines and Levels:  Locate and layout control lines and levels for structures, building 
foundations, column grids, and floor levels, including those required for mechanical and 
electrical work.  Transfer survey markings and elevations for use with control lines and levels.  
Level foundations and piers from two or more locations. 

D. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and 
levels.  Include beginning and ending dates and times of surveys, weather conditions, name 
and duty of each survey party member, and types of instruments and tapes used.  Make the log 
available for reference by Architect and Construction Manager. 

3.4 FIELD ENGINEERING 

A. Identification:  Owner will identify existing benchmarks, control points, and property corners. 

B. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work.  Preserve and protect permanent benchmarks and control 
points during construction operations. 

1. Do not change or relocate existing benchmarks or control points without the prior written 
approval of Architect or Construction Manager.  Report lost or destroyed permanent 
benchmarks or control points promptly.  Report the need to relocate permanent 
benchmarks or control points to the Architect and Construction Manager before 
proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base 
replacements on the original survey control points. 

C. Benchmarks:  Establish and maintain a minimum of two (2) permanent benchmarks on the 
Project site, referenced to data established by survey control points.  Comply with authorities 
having jurisdiction for type and size of benchmark. 

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed.  Restore marked 
construction to its original condition. 

D. Certified Survey:  On completion of foundation walls, major site improvements, and other work 
requiring field-engineering services, prepare a certified survey showing dimensions, locations, 
angles, and elevations of construction and site work. 

3.5 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 
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4. Maintain minimum headroom clearance of 8 feet in spaces without a suspended ceiling. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to be 
factory prepared and field installed.  Check Shop Drawings of other work to confirm that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements. 

G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component 
securely in place, accurately located and aligned with other portions of the Work. 

1. Mounting Heights:  Where mounting heights are not indicated, mount components at 
heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 
such items to Project site in time for installation. 

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints. 

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous. 

J. Repair and paint affected walls and ceilings and replace flooring to match existing upon 
completion 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate 
progress cleaning for joint-use areas where more than one installer has worked.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2. Do not hold materials more than 7 days during normal weather or 3 days if the 
temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other waste.  
Mark containers appropriately and dispose of legally, according to regulations. 

B. Site:  Maintain Project site free of waste materials and debris. 
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C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the

entire work area, as appropriate.

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written
instructions of manufacturer or fabricator of the product installed, using only cleaning materials
specifically recommended.  If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed
surfaces.

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to
ensure freedom from damage and deterioration at the time of Substantial Completion.

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing
waste materials down sewers or into waterways will not be permitted.

H. During handling and installation, clean and protect construction in progress and adjoining
materials already in place.  Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period.  Adjust and lubricate operable components to ensure
operability without damaging effects.

J. Limiting Exposures:  Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove
malfunctioning units, replace with new units, and retest.

B. Adjust operating components for proper operation without binding.  Adjust equipment for proper
operation.

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.

D. Manufacturer's Field Service:  If a factory-authorized service representative is required to
inspect field-assembled components and equipment installation, comply with qualification
requirements in Division 1 Section "Quality Requirements."

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage or
deterioration at the time of Substantial Completion.
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B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.9 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates and 
finishes.   

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair. 

D. Repair components that do not operate properly.  Remove and replace operating components 
that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017000 
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SECTION 017320 – SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY 

A. Related Sections include the following:

1. Division 1 Section "Summary" for the use of premises, and phasing, and Owner-
occupancy requirements.

2. Division 1 Section "Cutting and Patching" for cutting and patching procedures.

1.03 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site,
unless indicated to be removed and salvaged or removed and reinstalled.

B. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse,
and reinstall them where indicated.

1.04 SUBMITTALS 

A. Predemolition Photographs:  Show existing conditions of adjoining construction and site
improvements, including finish surfaces that might be misconstrued as damage caused
by selective demolition operations.

1.05 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition
work similar in material and extent to that indicated for this Project.

B. Regulatory Requirements:  Comply with governing EPA notification regulations before
beginning selective demolition.  Comply with hauling and disposal regulations of
authorities having jurisdiction.

C. Standards:  Comply with ANSI A10.6 and NFPA 241.

D. Predemolition Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination."  Review
methods and procedures related to selective demolition including, but not limited to, the
following:
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1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review and finalize selective demolition schedule and verify availability of 
materials,  demolition personnel, equipment, and facilities needed to make 
progress and avoid  delays. 

3. Review requirements of work performed by other trades that rely on substrates 
 exposed by selective demolition operations. 

4. Review areas where existing construction is to remain and requires protection. 

1.06 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  
Conduct selective demolition so Owner's operations will not be disrupted. 

1. Comply with requirements specified in Division 1 Section "Summary." 

  Conditions existing at time of inspection for bidding purpose will be maintained by Owner 
as far as practical. 

B. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

C. Hazardous Materials:  It is unknown whether hazardous materials will be encountered in 
the  Work. 

1. If materials suspected of containing hazardous materials are encountered, do not 
disturb; immediately notify Architect and Owner.  Contractor shall be required to 
remove and dispose of lead paint if encountered as specified in Section 1. 

D. Storage or sale of removed items or materials on-site is not permitted. 

E.  Utility Service:  Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations.  Contractor is responsible to call 
for markouts prior to demolition activities. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Survey existing conditions and correlate with requirements indicated to determine extent 
of selective demolition required. 

B. Inventory and record the condition of items to be removed and reinstalled and items to be 
removed and salvaged. 
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C. When unanticipated mechanical, electrical, or structural elements that conflict with 
intended function or design are encountered, investigate and measure the nature and 
extent of conflict.  Promptly submit a written report to Architect. 

D. Survey of Existing Conditions:  Record existing conditions by use of preconstruction 
photographs. 

E. Perform surveys as the Work progresses to detect hazards resulting from selective 
demolition activities. 

3.02 PREPARATION 

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities. 

B. Temporary Facilities:  Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition 
area and to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective 
demolition of existing construction on exterior surfaces and new construction, to 
prevent water leakage and damage to structure and interior areas. 

3. Cover and protect equipment that have not been removed. 

3.03 SELECTIVE DEMOLITION, GENERAL 

A. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse.  Paint 
equipment to match new equipment. 

2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated.  Comply with installation requirements for 
new materials and equipment.  Provide connections, supports, and 
miscellaneous materials necessary to make item functional for use indicated. 

3.04 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property, remove demolished materials from 
Project site and legally dispose of them in an EPA-approved landfill. 

1. Do not allow demolished materials to accumulate on-site. 
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2. Remove and transport debris in a manner that will prevent spillage on adjacent 
surfaces and areas. 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of 
them. 

3.05 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to the condition existing before selective 
demolition operations began. 

END OF SECTION 017320 
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SECTION 017329 – CUTTING AND PATCHING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY 

A. This Section includes procedural requirements for cutting and patching.

B. Related Sections include the following:

1. Division 2 Section "Selective Site Demolition" for demolition of selected portions
of the building for alterations.

2. Divisions 2 through 26 Sections for specific requirements and limitations
applicable to cutting and patching individual parts of the Work.

a. Requirements in this Section apply to electrical installations.  Refer to
Divisions 16 Sections for other requirements and limitations applicable to
cutting and patching mechanical and electrical installations.

1.03 DEFINITIONS 

A. Cutting:  Removal of existing construction necessary to permit installation or performance
of other Work.

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after
installation of other Work.

1.04 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10
days before the time cutting and patching will be performed, requesting approval to
proceed.  Include the following information:

1. Extent:  Describe cutting and patching, show how they will be performed, and
indicate why they cannot be avoided.

2. Changes to Existing Construction:  Describe anticipated results.  Include
changes to structural elements and operating components as well as changes in
building's appearance and other significant visual elements.

3. Products:  List products to be used and firms or entities that will perform the
Work.
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4. Dates:  Indicate when cutting and patching will be performed. 

5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  
List utilities that will be relocated and those that will be temporarily out of service.  
Indicate how long service will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing 
integration of reinforcement with original structure. 

7. Engineer’s Approval:  Obtain approval of cutting and patching proposal before 
cutting and patching.  Approval does not waive right to later require removal and 
replacement of unsatisfactory work. 

1.05 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch the following operating elements and related 
components in a manner that results in reducing their capacity to perform as intended or 
that results in increased maintenance or decreased operational life or safety. 

1. Primary operational systems and equipment. 

2. Air or smoke barriers. 

3. Fire-protection systems. 

4. Control systems. 

5. Communication systems. 

6. Conveying systems. 

7. Electrical wiring systems. 

C. Miscellaneous Elements:  Do not cut and patch the following elements or related 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance 
or decreased operational life or safety. 

1. Water, moisture, or vapor barriers. 

2. Membranes and flashings. 

3. Exterior curtain-wall construction. 

4. Equipment supports. 

5. Piping, ductwork, vessels, and equipment. 

6. Noise- and vibration-control elements and systems. 
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D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch construction exposed on the 
exterior or in occupied spaces in a manner that would, in Architect's opinion, reduce the 
building's aesthetic qualities.  Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner. 

1. If possible, retain original Installer or fabricator to cut and patch exposed Work 
listed below.  If it is impossible to engage original Installer or fabricator, engage 
another recognized, experienced, and specialized firm. 

a. Processed concrete finishes. 
b. Stonework and stone masonry. 
c. Ornamental metal. 
d. Matched-veneer woodwork. 
e. Firestopping. 
f. Window wall system. 
g. Terrazzo. 
h. Wall covering. 
i. HVAC enclosures, cabinets, or covers. 

E. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties 
involved in cutting and patching, including mechanical and electrical trades.  Review 
areas of potential interference and conflict.  Coordinate procedures and resolve potential 
conflicts before proceeding. 

1.06 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during cutting and patching operations, by methods and with materials so as 
not to void existing warranties. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. General:  Comply with requirements specified in other Sections of these Specifications. 

B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, 
use materials that visually match existing adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will match the visual and functional performance of existing materials. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching 
are to be performed. 
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1. Compatibility:  Before patching, verify compatibility with and suitability of 
substrates, including compatibility with existing finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 

3.02 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect existing construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. 

D. Existing Services:  Where existing services are required to be removed, relocated, or 
abandoned, bypass such services before cutting to avoid interruption of services to 
occupied areas. 

3.03 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting 
and patching at the earliest feasible time, and complete without delay. 

1. Cut existing construction to provide for installation of other components or 
performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

B. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage elements 
retained or adjoining construction.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots as small as possible, neatly to 
size required, and with minimum disturbance of adjacent surfaces.  Temporarily 
cover openings when not in use. 

2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into 
concealed surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or 
a diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 
Sections where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 
to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit 
to prevent entrance of moisture or other foreign matter after cutting. 
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6. Proceed with patching after construction operations requiring cutting are 
complete. 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements 
specified in other Sections of these Specifications. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will eliminate 
evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 
finished area into another, patch and repair floor and wall surfaces in the new 
space.  Provide an even surface of uniform finish, color, texture, and 
appearance.  Remove existing floor and wall coverings and replace with new 
materials, if necessary, to achieve uniform color and appearance. 

a. Where patching occurs in a painted surface, apply primer and 
intermediate paint coats over the patch and apply final paint coat over 
entire unbroken surface containing the patch.  Provide additional coats 
until patch blends with adjacent surfaces. 

4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an 
even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores 
enclosure to a weathertight condition. 

END OF SECTION 017329 
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SECTION 017700 – CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Warranties. 
3. Final cleaning. 

B. Related Sections include the following: 

1. Division 1 Section "Photographic Documentation" for submitting Final Completion 
construction photographs and negatives. 

2. Divisions 2 through 26 Sections for specific closeout and special cleaning 
requirements for the Work in those Sections. 

1.03 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 
Completion, complete the following.  List items below that are incomplete in request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of 
items on the list, and reasons why the Work is not complete. 

2. Submit specific warranties, workmanship bonds, maintenance service 
agreements, final certifications, and similar documents. 

3. Obtain and submit releases permitting Owner unrestricted use of the Work and 
access to services and utilities. Include occupancy permits, operating certificates, 
and similar releases. 

4. Deliver tools, spare parts, extra materials, and similar items to location 
designated by Owner. Label with manufacturer's name and model number where 
applicable. 

5. Terminate and remove temporary facilities from Project site, along with mockups, 
construction tools, and similar elements. 

6. Complete final cleaning requirements, including touchup painting. 



Housing Authority of Bergen County/ 017700-2 #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

7. Touch up and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On
receipt  of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled  requirements.  Architect will prepare the Certificate of Substantial Completion
after  inspection or will notify Contractor of items, either on Contractor's list or
additional items  identified by Architect, that must be completed or corrected before
certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final
Completion.

1.04 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final
Completion, complete the following:

1. Submit a final Application for Payment.

2. Submit certified copy of Architect's Substantial Completion inspection list of items
to be completed or corrected (punch list), endorsed and dated by Architect.  The
certified copy of the list shall state that each item has been completed or
otherwise resolved for acceptance.

3. Submit evidence of final, continuing insurance coverage complying with
insurance requirements.

4. Instruct Owner's personnel in operation, adjustment, and maintenance of
products, equipment, and systems.

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of
request, Architect will either proceed with inspection or notify Contractor of unfulfilled
requirements.  Architect will prepare a final Certificate for Payment after inspection or will
notify Contractor of construction that must be completed or corrected before certificate
will  be issued.

1. Reinspection:  Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit three copies of list.  Include name and identification of each space
and area affected by construction operations for incomplete items and items needing
correction including, if necessary, areas disturbed by Contractor that are outside the
limits of construction.

1. Organize items applying to each space by major element, including categories
for  ceiling, individual walls, floors, equipment, and building systems.
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2. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

1.06 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect for designated portions 
of  the Work where commencement of warranties other than date of Final Completion is 
indicated. 

B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of 
designated portions of the Work that are completed and occupied or used by Owner 
during construction period by separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents of 
the Project Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf 
binders, thickness as necessary to accommodate contents, and sized to receive 
8-1/2-by-11-inch (215-by-280-mm) paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate 
warranty.  Mark tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product and 
the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

D. Provide additional copies of each warranty to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.01 FINAL CLEANING 
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A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean 
each surface or unit to condition expected in an average commercial building cleaning 
and maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for 
certification of Substantial Completion for entire Project or for a portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, 
and other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-
textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 
condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective 
surfaces to their original condition. 

f. Remove debris and surface dust from limited access spaces, including 
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 
similar spaces. 

g. Remove labels that are not permanent. 

h. Touch up and otherwise repair and restore marred, exposed finishes and 
surfaces.  Replace finishes and surfaces that cannot be satisfactorily 
repaired or restored or that already show evidence of repair or 
restoration. 

1) Do not paint over "UL" and similar labels, including mechanical and 
electrical nameplates. 

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from Project site 
and dispose of lawfully. 

END OF SECTION 017700 
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SECTION 017823 – OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for preparing operation
and maintenance manuals, including the following:

1. Emergency manuals.

2. Operation manuals for systems, subsystems, and equipment.

3. Maintenance manuals for the care and maintenance of systems and equipment.

B. See Divisions 2 through 26 Sections for specific operation and maintenance manual
requirements for the Work in those Sections.

1.2 SUBMITTALS 

A. Manual:  Submit four copies of each manual in final form at least 15 days before final
inspection.  Engineer will return copy with comments within 15 days after final inspection.

1. Correct or modify each manual to comply with Engineer's comments.  Submit 6
copies of each corrected manual within 15 of receipt of Engineer's comments.

PART 2 - PRODUCTS 

2.1 MANUALS, GENERAL 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section
for each system and subsystem, and a separate section for each piece of equipment not
part of a system.  Each manual shall contain a title page, table of contents, and manual
contents.

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following
information:

1. Subject matter included in manual.

2. Name and address of Project.

3. Name and address of Owner.

4. Date of submittal.

5. Name, address, and telephone number of Contractor.

6. Name and address of Engineer.
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7. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 
for subsystems, equipment, and components of one system into a single binder. 

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with 
clear plastic sleeve on spine to hold label describing contents and with pockets 
inside covers to hold folded oversize sheets. 

a. Identify each binder on front and spine, with printed title "OPERATION 
AND MAINTENANCE MANUAL," Project title or name, and subject 
matter of contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark 
each tab to indicate contents.  Include typed list of products and major 
components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software diskettes for computerized electronic equipment. 

4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with 
text. 

a. If oversize drawings are necessary, fold drawings to same size as text 
pages and use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings 
in labeled envelopes and bind envelopes in rear of manual.  At 
appropriate locations in manual, insert typewritten pages indicating 
drawing titles, descriptions of contents, and drawing locations. 

2.2 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for type of emergency, emergency 
instructions, and emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, 
include instructions and procedures for each system, subsystem, piece of equipment, 
and component for fire, flood, water leak, power failure, water outage, and equipment 
failure. 

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error 
messages, and similar codes and signals.  Include responsibilities of Owner's operating 
personnel for notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include instructions on stopping, shutdown instructions for each 
type of emergency, operating instructions for conditions outside normal operating limits, 
and required sequences for electric or electronic systems. 
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2.3 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and equipment descriptions, operating standards, 
operating procedures, operating logs, wiring and control diagrams, and license 
requirements. 

B. Descriptions:  Include the following: 

1. Product name and model number. 

2. Manufacturer's name. 

3. Equipment identification with serial number of each component. 

4. Equipment function. 

5. Operating characteristics. 

6. Limiting conditions. 

7. Performance curves. 

8. Engineering data and tests. 

9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and 
normal shutdown instructions; routine, normal, seasonal, and weekend operating 
instructions; and required sequences for electric or electronic systems. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 
controls as installed. 

E. Piped Systems:  Diagram piping as installed and identify color-coding where required for 
identification. 

2.4 PRODUCT MAINTENANCE MANUAL 

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair 
materials and sources, and warranties and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name 
and arranged to match manual's table of contents.  For each product, list name, address, 
and telephone number of Installer or supplier and maintenance service agent, and cross-
reference Specification Section number and title in Project Manual. 

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
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5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and 
inspection procedures, types of cleaning agents, methods of cleaning, schedule for 
cleaning and maintenance, and repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials 
and related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 

2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, 
include source information, manufacturers' maintenance documentation, maintenance 
procedures, maintenance and service schedules, spare parts list and source information, 
maintenance service contracts, and warranty and bond information, as described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in 
manual, identified by product name and arranged to match manual's table of contents.  
For each product, list name, address, and telephone number of Installer or supplier and 
maintenance service agent, and cross-reference Specification Section number and title in 
Project Manual. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including maintenance instructions, drawings and diagrams for 
maintenance, nomenclature of parts and components, and recommended spare parts for 
each component part or piece of equipment: 

D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, 
disassembly instructions, and adjusting instructions that detail essential maintenance 
procedures: 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance documentation 
and local sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name 
and telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 
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PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual:  Assemble a complete set of emergency information indicating
procedures for use by emergency personnel and by Owner's operating personnel for
types of emergencies indicated.

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating
care and maintenance of each product, material, and finish incorporated into the Work.

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and
maintenance data indicating operation and maintenance of each system, subsystem, and
piece of equipment not part of a system.

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data,
include only sheets pertinent to product or component installed.  Mark each sheet to
identify each product or component incorporated into the Work.  If data include more than
one item in a tabular format, identify each item using appropriate references from the
Contract Documents.  Identify data applicable to the Work and delete references to
information not applicable.

E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control
sequence and flow diagrams.  Coordinate these drawings with information contained in
Record Drawings to ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and
maintenance manuals.

END OF SECTION 017823 
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SECTION 017839 – PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements for Project Record 
Documents, including the following: 

1. Record Drawings. 

2. Record Specifications. 

3. Record Product Data. 

B. Related Sections include the following: 

1. Division 1 Section "Operation and Maintenance Data" for operation and 
maintenance manual requirements. 

2. Divisions 2 through 26 Sections for specific requirements for Project Record 
Documents of products in those Sections. 

1.03 SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit four sets of marked-up Record Prints. 
a. Submit one set of Record CAD Drawing files, and four sets of Record 

CAD Drawing plots.  Plot and print each Drawing, whether or not 
changes and additional information were recorded. 

1) Electronic Media:  CD-ROM. 

B. Record Specifications:  Submit four copies of Project's Specifications, including addenda 
and contract modifications. 

C. Record Product Data:  Submit six copies of each Product Data submittal. 

1. Where Record Product Data is required as part of operation and maintenance 
manuals, submit marked-up Product Data as an insert in the manual instead of 
submittal as Record Product Data. 
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PART 2 - PRODUCTS 

2.01 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract 
Drawings and Shop Drawings. 

1. Preparation:  Mark Record Prints to show the actual installation where installation 
varies from that shown originally.  Require individual or entity who obtained 
record data, whether individual or entity is Installer, subcontractor, or similar 
entity, to prepare the marked-up Record Prints. 

a. Give particular attention to information on concealed elements that would 
be difficult to identify or measure and record later. 

b. Accurately record information in an understandable drawing technique. 
c. Record data as soon as possible after obtaining it.  Record and check 

the markup before enclosing concealed installations. 

2. Content:  Types of items requiring marking include, but are not limited to, the 
following: 

a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Locations and depths of underground utilities. 
d. Revisions to routing of piping and conduits. 
e. Revisions to electrical circuitry. 
f. Actual equipment locations. 
g. Locations of concealed internal utilities. 
h. Changes made by Change Order or Construction Change Directive. 
i. Changes made following Architect's written orders. 
j. Details not on the original Contract Drawings. 
k. Field records for variable and concealed conditions. 
l. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of 
showing actual physical conditions, completely and accurately.  If Shop Drawings 
are marked, show cross-reference on the Contract Drawings. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at the same 
location. 

5. Mark important additional information that was either shown schematically or 
omitted from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Record Transparencies:  Immediately before inspection for Certificate of Substantial 
Completion, review marked-up Record Prints with Architect.  When authorized, prepare a 
full set of corrected transparencies of the Contract Drawings and Shop Drawings. 

1. Incorporate changes and additional information previously marked on Record 
Prints.  Erase, redraw, and add details and notations where applicable. 
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2. Refer instances of uncertainty to Architect for resolution. 

3. Owner will furnish Contractor one set of transparencies of the Contract Drawings 
for use in recording information. 

C. Record CAD Drawings:  Immediately before inspection for Certificate of Substantial 
Completion, review marked-up Record Prints with Engineer.  When authorized, prepare a 
full set of corrected CAD Drawings of the Contract Drawings, as follows: 

1. Format:  Same CAD program, version, and operating system as the original 
Contract Drawings. 

2. Incorporate changes and additional information previously marked on Record 
Prints.  Delete, redraw, and add details and notations where applicable. 

3. Refer instances of uncertainty to Architect  for resolution. 

4. Engineer will furnish Contractor one set of CAD Drawings of the Contract 
Drawings for use in recording information. 

a. Engineer makes no representations as to the accuracy or completeness 
of CAD Drawings as they relate to the Contract Drawings. Contractor is 
responsible to verify all information. 

b. CAD Software Program:  The Contract Drawings are available in 
AutoCAD 2000. 

D. Newly Prepared Record Drawings:  Prepare new Drawings instead of preparing Record 
Drawings where Architect determines that neither the original Contract Drawings nor 
Shop Drawings are suitable to show actual installation. 

1. New Drawings may be required when a Change Order is issued as a result of 
accepting an alternate, substitution, or other modification. 

2. Consult with Architect  for proper scale and scope of detailing and notations 
required to record the actual physical installation and its relation to other 
construction.  Integrate newly prepared Record Drawings into Record Drawing 
sets; comply with procedures for formatting, organizing, copying, binding, and 
submitting. 

E. Format:  Identify and date each Record Drawing; include the designation "PROJECT 
RECORD DRAWING" in a prominent location. 

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings 
into manageable sets.  Bind each set with durable paper cover sheets.  Include 
identification on cover sheets. 

2. Record Transparencies:  Organize into unbound sets matching Record Prints.  
Place transparencies in durable tube-type drawing containers with end caps.  
Mark end cap of each container with identification.  If container does not include 
a complete set, identify Drawings included. 

3. Record CAD Drawings:  Organize CAD information into separate electronic files 
that correspond to each sheet of the Contract Drawings.  Name each file with the 
sheet identification.  Include identification in each CAD file. 
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4. Identification:  As follows: 

a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Architect. 
e. Name of Contractor. 

2.02 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract 
modifications. 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, 
and equipment furnished, including substitutions and product options selected. 

3. Record the name of the manufacturer, supplier, Installer, and other information 
necessary to provide a record of selections made. 

4. Note related Change Orders, Record Drawings, and Product Data where 
applicable. 

2.03 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where 
installation varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes 
in manufacturer's written instructions for installation. 

3. Note related Change Orders, Record Drawings, and Product Data where 
applicable. 

2.04 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for 
miscellaneous record keeping and submittal in connection with actual performance of the 
Work.  Bind or file miscellaneous records and identify each, ready for continued use and 
reference. 
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PART 3 - EXECUTION 

3.01 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during the construction period for 
Project Record Document purposes.  Post changes and modifications to Project Record 
Documents as they occur; do not wait until the end of Project. 

B. Maintenance of Record Documents and Samples:  Store Record Documents and 
Samples in the field office apart from the Contract Documents used for construction.  Do 
not use Project Record Documents for construction purposes.  Maintain Record 
Documents in good order and in a clean, dry, legible condition, protected from 
deterioration and loss.  Provide access to Project Record Documents for Architect’s 
reference during normal working hours. 

END OF SECTION 017839 
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SECTION 017900 – DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements for instructing Owner's 
personnel, including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 

2. Training in operation and maintenance of systems, subsystems, and equipment. 

1.03 SUBMITTALS 

A. Instruction Program:  Submit two copies of outline of instructional program for 
demonstration and training, including a schedule of proposed dates, times, length of 
instruction time, and instructors' names for each training module.  Include learning 
objective and outline for each training module. 

1. At completion of training, submit one complete training manual for Owner's use. 

B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and addresses of architects and owners, and other 
information specified. 

C. Attendance Record:  For each training module, submit list of participants and length of 
instruction time. 

D. Evaluations:  For each participant and for each training module, submit results and 
documentation of performance-based test. 

E. Demonstration and Training Videotape:  Submit two copies at end of each training 
module. 

1.04 QUALITY ASSURANCE 

A. Facilitator Qualifications:  A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that 
indicated for this Project, and whose work has resulted in training or education with a 
record of successful learning performance. 
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B. Preinstruction Conference:  Conduct conference at Project site. Review methods and 
procedures related to demonstration and training including, but not limited to, the 
following: 

1. Inspect and discuss locations and other facilities required for instruction. 

2. Review and finalize instruction schedule and verify availability of educational 
materials, instructors' personnel, audiovisual equipment, and facilities needed to 
avoid delays. 

3. Review required content of instruction. 

4. For instruction that must occur outside, review weather and forecasted weather 
conditions and procedures to follow if conditions are unfavorable. 

1.05 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations. 

B. Coordinate instructors, including providing notification of dates, times, length of 
instruction time, and course content. 

C. Coordinate content of training modules with content of approved emergency, operation, 
and maintenance manuals.  Do not submit instruction program until operation and 
maintenance data has been reviewed and approved by Architect. 

PART 2 - PRODUCTS 

2.01 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and equipment not part of a system, as required by individual 
Specification Sections, and as follows: 

B. Training Modules:  Develop a learning objective and teaching outline for each module.  
Include a description of specific skills and knowledge that participant is expected to 
master.  For each module, include instruction for the following: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the 
following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design 

responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 
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2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project Record Documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies:  Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error 
messages. 

b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Operating procedures for emergencies. 
h. Operating procedures for system, subsystem, or equipment failure. 
i. Required sequences for electric or electronic systems. 
j. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Checking adjustments. 
b. Noise and vibration adjustments. 
c. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs:  Include the following: 
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a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and 
training module.  Assemble training modules into a combined training manual. 

B. Set up instructional equipment at instruction location. 

3.02 INSTRUCTION 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training 
modules, to coordinate instructors, and to coordinate between Contractor and Owner for 
number of participants, instruction times, and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 
maintain systems, subsystems, and equipment not part of a system. 

1. Owner will furnish Contractor with names and positions of participants. 

C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 
requires seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner, through Engineer, with at least seven days’ 
advance notice. 

D. Evaluation:  At conclusion of each training module, assess and document each 
participant's mastery of module by use of an oral or demonstration performance-based 
test. 

E. Demonstration and Training Videotape:  Record each training module separately.  
Include classroom instructions and demonstrations, board diagrams, and other visual 
aids, but not student practice. 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 

F. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove 
instructional equipment.  Restore systems and equipment to condition existing before 
initial training use. 

END OF SECTION 017900 
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SECTION 024000 – SITE CONCRETE WORK  

PART 1 - GENERAL 
 
 
1.1 General:  All concrete work (material & construction procedure) shall be in accordance with ACI 

Standard 318-05 (R-05).  Contractor shall perform all concrete work above and below grade as 
indicated on the drawings and as required. 

 
Concrete shall be capable of developing minimum compressive strength of 4,000 psi at 28 days. 

 
Add air entraining agent maximum 6% by volume to exposed concrete mix (ASTM C 260). 

 
All exposed edges of concrete shall have ¾” x ¾" chamfer. 

 
This work shall include any items for the construction of sidewalk, storm water control structures, 
and concrete curb. 

 
 
1.2 Quality Assurance:   
 

A. Comply with provisions of following codes, specifications and standards, except where 
more stringent requirements are shown or specified: 

 
1. ACI 301 "Specifications for Structural Concrete for Buildings". 
2. ACI 318 "Building Code Requirements for Reinforced Concrete". 
3. Concrete Reinforcing Steel Institute, "Manual of Standard Practice". 
 
Materials and installed work may require testing and retesting, as directed by, Architect, at 
anytime during progress of work.  Allow free access to materials stockpiles and facilities.  
Tests, including retesting of rejected materials and installed work, shall be done at 
Contractor's expense. 

 
B. Shop Drawings; Reinforcement: Submit shop drawings for fabrication, bending, and 

placement of concrete reinforcement.  Comply with ACI 315 "Manual of Standard Practice 
for Detailing Reinforced Concrete Structures" showing bar schedules, stirrup spacing, 
diagrams of bent bars, and arrangement of concrete reinforcement.  Include special 
reinforcement required and openings through concrete structures. 

 
 
1.3 Form Materials: 
 

A. Forms for Exposed Finish Concrete: Unless otherwise indicated, construct formwork for 
exposed concrete surfaces with plywood, metal, metal-framed plywood faced or other 
acceptable panel-type materials, to provide continuous, straight, smooth, exposed 
surfaces.  Furnish in largest practicable sizes to minimize number of joints and to conform 
to joint system shown on drawings. Provide form material with sufficient thickness to 
withstand pressure of newly-placed concrete without bow or deflection. 

 
 Use overlaid plywood complying with U.S. Product Standard - or High Density Overlaid 

Concrete Form", Class I. 
 
B. Forms for Unexposed Finish Concrete: Form concrete surfaces which will be unexposed in 

finished structure with plywood, lumber, metal or other acceptable material.  Provide lumber 
dressed on at least 2 edges and one side for tight fit. 
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C. Form Coatings: Provide commercial formulation form-coating compounds that will not bond 

with, stain nor adversely affect concrete surfaces, and will not impair subsequent 
treatments of concrete surfaces. 

 
 
1.4 Reinforcing Materials:  
 

A.  Reinforcing Bars:  ASTM A 615, Grade 60, deformed. 
 

B.  Welded Wire Fabric:  ASTM A 185, welded steel wire fabric. 
 

C. Supports for Reinforcement: Provide supports for reinforcement including bolsters, chairs, 
spacers and other devices for spacing, supporting and fastening reinforcing bars and 
welded wire fabric in place.  Use wire bar type supports complying with CRSI 
recommendations, unless otherwise acceptable. 

 
1. For slabs-on-grade, use supports with sand plates or horizontal runners where base 

material will not support chair legs. 
 
2. For exposed-to-view concrete surfaces, where legs of supports are in contact with 

forms, provide supports with legs which are plastic protected (CRSI, Class 1) or 
stainless steel protected (CRSI, Class 2). 

 
 
1.5   Concrete Materials: 
 

A. Portland Cement:  ASTM C 150, Type I. Use one brand of cement throughout project. 
 
B. Normal Weight Aggregates: ASTM C 33, and as herein specified.  Provide aggregates from 

a single source for exposed concrete. 
 
 For exterior exposed surfaces, do not use fine or coarse aggregates containing spalling 

causing deleterious substances. 
 
C.  Water:  Drinkable. 

 
 
1.6 Related Materials: 
 

A. Waterstops:  Provide flat, dumbbell type or center bulb type waterstops at construction 
joints and other joints as shown.  Size to suit joints. 

 
B. Rubber Waterstops:  Corps of Engineers CRD-C 513. 
 
C. Moisture-Retaining Cover: One of the following, complying with ASTM C 171. 
 
  Waterproof paper. 
  Polyethylene film.  
  Polyethylene-coated burlap. 

 
 
 
1.7 Proportioning and Design of Mixes:   
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A. Prepare design mixes for each type and strength of concrete by either laboratory trial batch 
or field experience methods as specified in ACI 301.  If total batch method used, use an 
independent testing facility acceptable to Architect for preparing and reporting proposed 
mix designs. The testing facility shall not be the same as used for field quality control 
testing. 

 
 Submit written reports to Engineer of each proposed mix for each class of concrete at least 

15 days prior to start of work.  Do not begin concrete production until mixes have been -
reviewed by Architect. 

 
 Design mixes to provide normal weight concrete with the following properties, as indicated 

on drawings and schedules: 
 

4,000 psi 28-day compressive strength; W/C ratio, 0.44 maximum (non-air--entrained), 0.35 
maximum (air-entrained). 
 

 Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor 
when characteristics of materials, job conditions, weather, test results, or other 
circumstances warrant; at no additional cost to Owner and as accepted by Architect.  
Laboratory test data for revised mix design and strength results must be submitted to and 
accepted by Architect before using in work. 

 
B. Slump Limits: Proportion and design mixes to result in concrete slump at point of placement 

as follows: 
 

Ramps, slabs, and sloping surfaces: Not more than 3". 
 Reinforced foundation systems: Not less than 1” & not more than 3”. 
  Other concrete: Not more than 4". 

 
 
1.8 Concrete Mixes: 

 
A. Job-Site Mixing:  Mix materials for concrete in appropriate drum type batch machine mixer.  

For mixers of one cu. yd., or smaller capacity, continue mixing at least 1-1/2 minutes, but 
not more than 5 minutes after ingredients are in mixer, before any part of batch is released.  
For mixers of capacity larger than one cu. yd., increase minimum 1-1/2 minutes of mixing 
time by 15 seconds for each additional cubic yard or fraction thereof. 

 
B. Ready-Mix Concrete: Comply with requirements of ANSI/ASTM C 94, and as herein 

specified. 
  

During hot weather, or under conditions contributing to rapid setting of concrete, a shorter 
mixing time than specified in ANSI/ASTM C 94 may be required. 
 

 When air temperature is between 85°F and 90°F, reduce mixing and delivery time from 1-
1/2 hours to 15 minutes, and when air temperature is above 90°F (32°C), reduce mixing 
and delivery time to 60 minutes. 

 
 
1.9 Form:    
 

A. Design, erect, support, brace and maintain formwork to support vertical and lateral loads 
that might be applied until such loads can be supported by concrete structure.  Construct 
formwork so concrete members and structures are of correct size, shape, alignment, 
elevation and position. 
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 Design formwork to be readily removable without impact, shock or damage to cast-in-place 
concrete surfaces and adjacent materials. 

 
 Construct forms to sizes, shapes, lines and dimensions shown, and to obtain accurate 

alignment, location, grades, level and plumb work in finished structures.  Provide for 
openings, offsets, sinkages, keyways, recesses, moldings, rustications, reglets, chamfers, 
blocking, screeds, bulkheads, anchorages and inserts, and other features required in work.  
Use selected materials to obtain required finishes.  Solidly butt joints and provide back-up 
at joints to prevent leakage of cement paste. 

 
 Fabricate forms for easy removal without hammering or pounding against concrete 

surfaces.  Provide crush plates or wrecking plates where stepping may damage cast 
concrete surfaces.  Provide top forms for inclined surfaces where slope is too steep to 
place concrete with bottom forms only.  Kerf wood inserts for forming keyways, regrets, 
recesses, and the like, to prevent swelling and for easy removal. 

 
 Provide temporary openings where interior area of formwork is inaccessible for cleanout, 

for inspection before concrete placement, and for placement of concrete.  Securely brace 
temporary openings and set tightly to forms to prevent loss of concrete mortar.  Locate 
temporary openings on forms at inconspicuous locations. 

 
 Chamfer exposed corners and edges as indicated using wood, metal, PVC or rubber 

chamfer strips fabricated to produce uniform smooth lines and tight edge joints. 
 
B. Form Ties:  Factory-fabricated, adjustable length, removable or snap off metal form ties, 

designed to prevent form deflection, and to prevent spalling concrete surfaces upon 
removal. 
 

 Unless otherwise indicated, provide ties so portion remaining within concrete after removal 
is at least, 1-1/2" inside concrete. 

 
C. Provisions for Other Trades: Provide openings in concrete formwork to accommodate work 

of other trades.  Determine size and location of openings, recesses and chases from trades 
providing such items.  Accurately place and securely support items built into forms. 

 
D. Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive 

concrete.  Remove chips, wood, sawdust, dirt or other debris just before concrete is placed.  
Retighten forms and bracing after concrete placement is required to eliminate mortar leaks 
and maintain proper alignment. 

 
 
1.10 Placing Reinforcement: Comply with Concrete Reinforcing Steel Institute’s recommended 
practice for "Placing Reinforcing Bars", for details and methods of reinforcement placement and supports, 
and as herein specified. 

  
Clean reinforcement of loose rust and mill scale, earth, ice, and other materials which reduce or destroy 
bond with concrete. 
 
Accurately position, support and secure reinforcement against displacement by formwork, construction, or 
concrete placement operations.  Locate and support reinforcing by metal chairs, runners, bolsters, 
spacers, and hangers, as required. 
  
Place reinforcement to obtain at least minimum coverages for concrete protection.  Arrange, space, and 
securely tie bars and bar supports to hold reinforcement in position during concrete placement 
operations.  Set wire ties so ends are directed into concrete, not toward exposed concrete surfaces. 
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Install welded wire fabric in as long lengths as practicable.  Lap adjoining pieces at least one full mesh 
and lace splices with wire.  Offset end laps in adjacent widths to prevent continuous laps in either 
direction. 
 
 
1.11 Joints: 
 

A. Construction Joints: Locate and install construction joints as indicated or, if not indicated, 
locate so as not to impair strength and appearance of the structure, as acceptable to 
Architect. 

 
 Provide keyways at least 1-1/2” deep in construction joints in walls, slabs and between 

walls and footings; accepted bulkheads designed for this purpose may be used for slabs. 
 
 Place construction joints perpendicular to the main reinforcement.  Continue reinforcement 

across construction joints. 
 
 Provide waterstops in construction joints as indicated.  Install waterstops to form 

continuous diaphragm in each joint.  Make provisions to support and protect enclosed 
waterstops during progress of work.  Fabricate field joints in waterstops in accordance with 
manufacturer's printed instructions. 

 
 Construct isolation joints in slabs-on-ground at points of contact, between slabs on ground 

and vertical surfaces, such as column pedestals, foundation walls, grade beams and 
elsewhere as indicated. 

 
 Form contraction joints by inserting premolded hardboard or fiberboard strip into fresh 

concrete until top surface of strip is flush with slab surface.  After concrete has cured, 
remove inserts and clean groove of loose debris. 

 
 Contraction joints may be formed by saw cuts as soon as possible after slab finishing as 

may be safely done without dislodging aggregate. 
 
 
1.12 Preparation of Form Surfaces:  Clean re-used forms of concrete matrix residue, repair and patch 

as required to return forms to acceptable surface condition. 
 
Coat contact surfaces of forms with a form-coating compound before reinforcement is placed. 
 
Thin form-coating compounds only with thinning agent of type, and in amount, and under 
conditions of form-coating compound manufacturer's directions.  Do not allow excess form-
coating, material to accumulate in forms or to come into contact with concrete surfaces against 
which fresh concrete will be placed.  Apply in compliance with manufacturer's instructions. 
 
Coat steel forms with a non-staining, rust-preventative form oil or otherwise protect against 
rusting.  Rust-stained steel formwork is not acceptable. 

 
 
1.13 Concrete Placement:  Before placing concrete, inspect and complete formwork installation, 

reinforcing steel, and items to be embedded or cast-in.  Notify other crafts to permit installation of 
their work; cooperate with other trades in setting such work.  Moisten wood forms immediately 
before placing concrete where form coatings are not used. 
 
Coordinate the installation of joint materials and moisture barriers with placement of forms and 
reinforcing steel. 
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Comply with ACI 304 and as herein specified. 
 
Deposit concrete continuously or in layers of such thickness that no concrete will be placed on 
concrete which has hardened sufficiently to cause the formation of seams or planes of weakness.  
If a section cannot be placed continuously, provide construction joints as herein specified.  
Deposit concrete as nearly as practicable to its final location to avoid segregation. 
 
Deposit concrete in forms in horizontal layers not deeper than 24" and in a manner to avoid 
inclined construction joints.  Where placement consists of several layers, place each layer while 
preceding, layer is still plastic to avoid cold joints. 
 
Consolidate placed concrete by mechanical vibrating equipment supplemented for by hand-
spading, rodding or tamping.  Use equipment and procedures consolidation of concrete in 
accordance with ACI recommended practices. 
 
Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at 
uniformly spaced locations not farther than visible effectiveness of machine. Place vibrators to 
rapidly penetrate placed layer and at least 6” into preceding layer.  Do not insert vibrators into 
lower layers of concrete that have begun to set.  At each insertion limit duration of vibration to 
time necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing segregation of mix. 
 
Deposit and consolidate concrete slabs in a continuous operation, within limits of construction 
joints, until the placing of a panel or section is completed. 
 
Consolidate concrete during placing operations so that concrete is thoroughly worked around 
reinforcement and other embedded items and into corners. 
 
Bring slab surfaces to correct level with straightedge and strikeoff.  Use bull floats or darbies to 
smooth surface, free of humps or hollows.  Do not disturb slab surfaces prior to beginning 
finishing operations. 
 
Maintain reinforcing in proper position during concrete placement operations. 
 
Protect concrete work from physical damage or reduced strength which could be caused by frost, 
freezing actions, or low temperatures, in compliance with ACI 306 and as herein specified. 
 
When air temperature has fallen to or is expected to fall below 40°F uniformly heat water and 
aggregates before mixing to obtain a concrete mixture temperature of not less than 50°F, and not 
more than 80°F at point of placement. 
 
Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen 
subgrade or on subgrade containing frozen materials. 
 
Do not use calcium chloride, salt and other materials containing antifreeze agents or chemical 
accelerators, unless otherwise accepted in mix designs. 
 
When hot weather conditions exist that would seriously impair quality and strength of concrete, 
place concrete in compliance with ACI 305 and as herein specified. 
 
Wet forms thoroughly before placing concrete. 
 
Use water-reducing retarding admixture (Type D) when required by high temperatures, low 
humidity, or other adverse placing conditions. 
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1.14 Finish of Formed Surfaces: For formed concrete surfaces not exposed-to-view in the finish work 

or by other construction, unless otherwise by form indicated.  This is the concrete surface having 
texture imparted facing material used, with tie holes and defective areas repaired and patched 
and fins and other projections exceeding ¼” in height rubbed down or chipped off. 

 
At tops of walls, horizontal offsets surfaces occurring adjacent to formed surfaces, strike-off 
smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface 
treatment of formed surfaces uniformly across adjacent unformed surfaces, unless otherwise 
indicated. 

 
 
1.15 Monolithic Slab Finishes: 
 

Apply scratch finish to monolithic slab surfaces that are to receive concrete floor topping or mortar 
setting beds for tile, Portland cement terrazzo, and other bonded applied cementitious finish 
flooring material, and as otherwise indicated. 

 
After placing slabs, plane surface to a tolerance not exceeding 1/2" in 10' when tested with a 10’ 
straightedge.  Slope surfaces uniformly to drains where required.  After leveling, roughen surface 
before final set, with stiff brushes, brooms or rakes. 

 
Apply float finish to monolithic slab surfaces to receive trowel finish and other finishes as 
hereinafter specified, and slab surfaces which are to be covered with membrane or elastic 
waterproofing, membrane or elastic roofing, or sand-bed terrazzo, and as otherwise indicated. 

 
After screening, consolidating and leveling concrete slabs, do not work surface until ready for 
floating.  Begin floating when surface water has disappeared or when concrete has stiffened 
sufficiently to permit operation of power-driven floats, or both.  Consolidate surface with power-
driven floats, or by hand-floating if area is small or inaccessible to power units.  Check and level 
surface plane to a tolerance not exceeding ¼” in 10’ when tested with a 10’ straightedge.  Cut 
down high spots and fill low spots.  Uniformly slope surfaces to drains.  Immediately after leveling, 
refloat surface to a uniform, smooth, granular texture. 

 
Apply trowel finish to monolithic slab surfaces to be exposed to view, paint or other thin film finish 
coating system. 

 
After floating, begin first trowel finish operation using a power-driven trowel.  Begin final troweling 
when surface produces a ranging sound as trowel is moved over surface.  Consolidate concrete 
surface by final hand-troweling operation, free of trowel marks, uniform in texture and 
appearance, and with a surface plane so that depressions between high spots do not exceed 1/8” 
in 10' when tested with a 10’ straightedge.  Grind smooth surface defects which would telegraph 
through applied floor covering system. 

 
Apply non-slip broom finish to exterior concrete platforms, steps and ramps, and elsewhere as 
indicated. 
 
Provide saw cut control joints at maximum spacing of 20’ on center unless otherwise specified.   

 
Immediately after trowel finishing, slightly roughen concrete surface by brooming with fiber bristle 
broom perpendicular to main traffic route.  Coordinate required final finish with Engineer before 
application. 

 
 
1.16 Concrete Curing & Protection:  
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A. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.   

 
 Start initial curing as soon as free water has disappeared from concrete surface after 

placing and finishing.  Weather permitting, keep continuously moist for not less than 7 days.  
 
 Begin final curing procedures immediately following initial curing and before concrete has 

dried.  Continue final curing for at least 7 days in accordance with ACI 301 procedures.  
Avoid rapid drying at end of final curing period.  

 
B. Curing Methods:   
 

1. Perform curing of concrete by moist curing, by moisture-retaining cover curing, by 
curing compound, and by combinations thereof, as herein specified.  Provide 
moisture curing by following methods: 

 
a. Keep concrete surface continuously wet by covering with water.  
 
b. Covering concrete surface with specified absorptive cover, thoroughly 

saturated cover with water and keeping continuously wet.  Place absorptive 
cover to provide coverage of concrete surfaces and edges, with 4” lap over 
adjacent absorptive covers.  

 
2. Provide moisture-cover curing as follows: 
 

a. Cover concrete surfaces with moisture-retaining cover for curing concrete, 
placed in widest practicable width with sides and ends lapped at least 3” and 
sealed by waterproof tape or adhesive.  Immediately repair any holes or tears 
during curing period using cover material and waterproof tape.  

 
3. Cure formed concrete surfaces, including undersides of beams, supported slabs and 

other similar surfaces by moist curing with forms in place for full curing period or until 
forms are removed.  If forms are removed, continuing curing by methods specified 
above, as applicable.  

 
4. Cure unformed surfaces, such as slabs and other flat surfaces by application of 

appropriate curing compound. 
 
 
1.17 Removal of Forms:  Formwork not supporting weight of concrete, such as sides of beams, walls, 

columns, and similar parts of the work, may be removed after cumulatively curing at not less than 
50°F for 24 hours after placing concrete, provided concrete is sufficiently hard to not be damaged 
by form removal operations, and provided curing and protection operations are maintained.  

 
Form facing material may be removed 4 days after placement, only if shores and other vertical 
supports have been arranged to permit removal of form facing material without loosening or 
disturbing shores and supports.  

 
 
1.18 Re-Use of Forms:  Clean and repair surfaces of forms to be reused in work.  Split, frayed, 

delaminated or otherwise damaged form facing material will not be acceptable for exposed 
surfaces.  Apply new form coating compound as specified for new formwork.  

 
When forms are extended for successive concrete placement, thoroughly clean surfaces, remove 
fins and laitance, and tighten forms to close joints.  Align and secure joint to avoid offsets.  Do not 
use “patched” forms for exposed concrete surfaces, except as acceptable to Architect.  



Housing Authority of Bergen County/ 024000-9                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

 
 
1.19 Miscellaneous Concrete Items:  Fill-in holes and openings left in concrete structures for passage 

of work by other trades, unless otherwise shown or directed,  after work of other trades is in 
place.  Mix, place and cure concrete as herein specified, to blend with in-place construction.  
Provide other miscellaneous concrete filling shown or required to complete work.  

 
Grout base plates and foundations as indicated, using specified non-shrink grout.  Use non-
metallic grout for exposed conditions, unless otherwise indicated.  

 
 
1.20 Concrete Surface Repairs: 
 

A. Patching Defective Areas:  Repair and patch defective areas with cement mortar 
immediately after removal of forms.  

 
 Cut out honeycomb, rock pockets, voids over ¼” in any dimension, and holes left by tie 

rods and bolts, down to solid concrete but, in no case to a depth of less than 1”.  Make 
edges of cuts perpendicular to the concrete surface.  Thoroughly clean, dampen with water 
and brush-coat the area to be patched with specified bonding agent.  Place patching mortar 
after bonding compound has dried.  

 
 For exposed-to-view surfaces, blend white Portland cement and standard Portland cement 

so that, when dry, patching mortar will match color surrounding.  Provide test areas at 
inconspicuous location to verify mixture and color match before proceeding with patching.  
Compact mortar in place and strike-off slightly higher than surrounding surface.  

 
B. Repair of Formed Surfaces:  Remove and replace concrete having defective surfaces if 

defects cannot be repaired to satisfaction of Architect.  Surface defects, as such, include 
color and texture irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets; fins 
and other projections on surface; and stains and other discolorations that cannot be 
removed by cleaning.  Flush out form tie holes, fill with dry pack mortar, or precast cement 
cone plugs secured in place with bonding agent.  

 
 Repair concealed formed surfaces, where possible, that contain defects that affect the 

durability of concrete.  If defects cannot be repaired, remove and replace concrete.  
 
C. Repair of Unformed Surfaces:  Test unformed surfaces, such as monolithic slabs, for 

smoothness and verify surface plane to tolerances specified for each surface and finish.  
Correct low and high areas as herein specified.  

 
 Test unformed surfaces sloped to drain for trueness of slope, in addition to smoothness, 

using a template having required slope.  
 
 Repair finished unformed surfaces that contain defects which affect durability of concrete.  

Surface defects, as such, include crazing, cracks in excess of 0.01” wide or which 
penetrate to reinforcement or completely through non-reinforcing sections regardless of 
width, spalling, pop-outs, honeycomb, rock pockets, and other objectionable conditions.  

 
 Correct high areas in unformed surfaces by grinding, after concrete has cured at least 14 

days.  
  

Correct low areas in unformed surfaces during, or immediately after completion of surface 
finishing operations by cutting out low areas and replacing with fresh concrete.  Finish 
repaired areas to blend into adjacent concrete.  Proprietary patching compounds may be 
used when acceptable to Architect.  
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 Repair defective areas, except random cracks and single holes not exceeding 1” diameter, 

by cutting out and replacing with fresh concrete.  Remove defective areas to sound 
concrete with clean, square cuts and expose reinforcing steel with at least ¾” clearance all 
around.  Dampen concrete surfaces in contact with patching concrete and apply bonding 
compound.  Mix patching concrete of same materials to provide concrete of same type or 
class as original concrete.  Place, compact and finish to blend with adjacent finished 
concrete.  Cure in the same manner as adjacent concrete.  

 
 Repair isolated random cracks and single holes not over 1” diameter by dry-pack method.  

Groove top of cracks and cut-out holes to sound concrete and clean of dust, dirt and loose 
particles.  Dampen cleaned concrete surfaces and apply bonding compound.  Mix dry-pack, 
consisting of one part Portland cement to 2-1/2 parts fine aggregate passing a No. 16 mesh 
sieve, using only enough water as required for handling and placing.  Place dry pack after 
bonding compound has dried.  Compact dry-pack mixture in place and finish to match 
adjacent concrete.  Keep patched area continuously moist for not less than 72 hours.  

 
 Perform structural repairs with prior approval of Architect for method and procedure, using 

specified epoxy adhesive and mortar.  
  

Repair methods not specified above may be used, subject to acceptance of Architect.  
 
 

1.21 Quality Control Testing During Construction: 
 

A. Sampling and testing for quality control during placement of concrete shall include at a 
minimum the following. 

 
B. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply with ASTM 

C 94. 
 

1. Slump:  ASTM C 143; one test at point of discharge for each day’s pour of each type 
of concrete; additional tests when concrete consistency seems to have changed.   

 
2. Air Content:  ASTM C 173, volumetric method for lightweight or normal weight 

concrete; ASTM C 231 pressure for normal weight concrete; one for each set of 
compressive strength test specimens. 

 
3. Concrete Temperature:  Test hourly when air temperature is 40°F (4°C) and below, 

and when 80°F (27°C), and above; and each time a set of compression test 
specimens made.  

 
4. Compression Test Specimen:  ASTM C 31; one set of 6 standard cylinders for each 

compressive strength test, unless otherwise directed.  Mold and store cylinders for 
laboratory cured test specimens except when field-cure test specimens are required.  

 
C. The cost of in field and laboratory testing shall be paid for by the Contractor. 

 
 

 
END OF SECTION 024000 
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SECTION 024113 – SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Section Conditions and other Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of selected portions of a building or structure. 

2. Repair procedures for selective demolition operations. 

B. Related Sections include the following: 

1. Division 1 Section "Summary" for use of the premises and phasing requirements. 

2. Division 1 Section "Work Restrictions" for restrictions on use of the premises due 
to Owner or tenant occupancy. 

3. Division 1 Section "Photographic Documentation" for preconstruction 
photographs taken before selective demolition. 

4. Division 1 Section "Cutting and Patching" for cutting and patching procedures for 
selective demolition operations. 

5. Division 2 Section "Selective Site Demolition" for demolition of entire buildings, 
structures, and site improvements. 

6. Division 26 Sections for demolishing, cutting, patching, or relocating electrical 
items. 

1.03 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, 
unless indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to 
Owner ready for reuse. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, 
and reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that 
are not otherwise indicated to be removed, removed and salvaged, or removed and 
reinstalled. 
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1.04 MATERIALS OWNERSHIP 

A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 
indicated to remain Owner's property, demolished materials shall become Contractor's 
property and shall be removed from Project site. 

B. Historic items, relics, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, antiques, and other items of interest 
or value to Owner that may be encountered during selective demolition remain Owner's 
property.  Carefully remove and salvage each item or object in a manner to prevent 
damage and deliver promptly to Owner. 

1. Coordinate with Owner's representative, who will establish special procedures for 
removal and salvage. 

1.05 SUBMITTALS 

A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and addresses of architects and owners, and other 
information specified. 

B. Proposed Dust-Control and Noise-Control Measures:  Submit statement or drawing that 
indicates the measures proposed for use, proposed locations, and proposed time frame 
for their operation.  Identify options if proposed measures are later determined to be 
inadequate. 

C. Schedule of Selective Demolition Activities:  Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and 
ending dates for each activity.  Ensure Owner's representative that on-site 
operations are uninterrupted. 

2. Interruption of utility services. 

3. Coordination for shutoff, capping, and continuation of utility services. 

4. Use of elevator and stairs. 

5. Locations of temporary partitions and means of egress, affected by selective 
demolition operations. 

6. Coordination of Owner's continuing occupancy of portions of existing building and 
of Owner's partial occupancy of completed Work. 

D. Inventory:  After selective demolition is complete, submit a list of items that have been 
removed and salvaged. 

E. Predemolition Photographs or Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, that might be misconstrued 
as damage caused by selective demolition operations.  Submit before Work begins. 

F. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill 
facility licensed to accept hazardous wastes. 
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1.06 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition 
work similar in material and extent to that indicated for this Project. 

B. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of 
authorities having jurisdiction. 

C. Standards:  Comply with ANSI A10.6 and NFPA 241. 

D. Predemolition Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Coordination." 

E. Predemolition Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Coordination."  Review methods and 
procedures related to selective demolition including, but not limited to, the following: 

1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review structural load limitations of existing structure. 

3. Review and finalize selective demolition schedule and verify availability of 
materials, demolition personnel, equipment, and facilities needed to make 
progress and avoid delays. 

4. Review requirements of work performed by other trades that rely on substrates 
exposed by selective demolition operations. 

1.07 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  
Conduct selective demolition so Owner's operations will not be disrupted.  Provide not 
less than 72 hours' notice to Owner of activities that will affect Owner's operations. 

B. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities. 

1. Do not close or obstruct walkways, corridors, or other occupied or used facilities 
without written permission from authorities having jurisdiction. 

C. Owner assumes no responsibility for condition of areas to be selectively demolished. 

1. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in 
the Work. 
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1. Hazardous materials will be removed by Owner before start of the Work. 

2. If materials suspected of containing hazardous materials are encountered, do not 
disturb; immediately notify Architect and Owner.  Hazardous materials will be 
removed by Owner under a separate contract. 

E. Storage or sale of removed items or materials on-site will not be permitted. 

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

H. Selective demolition area shall remain in a broom clean condition on a daily basis with all 
demolished materials being removed daily. 

1.08 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during selective demolition, by methods and with materials so as not to void 
existing warranties. 

1. If possible, retain original Installer or fabricator to patch the exposed Work listed 
below that is damaged during selective demolition.  If it is impossible to engage 
original Installer or fabricator, engage another recognized experienced and 
specialized firm. 

a. Processed concrete finishes. 
b. Stonework and stone masonry. 
c. Ornamental metal. 
d. Matched-veneer woodwork. 
e. Preformed metal panels. 
f. Roofing. 
g. Firestopping. 
h. Window wall system. 
i. Stucco and ornamental plaster. 
j. Terrazzo. 
k. Finished wood flooring. 
l. Fluid-applied flooring. 
m. Aggregate wall coating. 
n. Wall covering. 
o. Swimming pool finishes. 
p. HVAC enclosures, cabinets, or covers. 

PART 2 - PRODUCTS 

2.01 REPAIR MATERIALS 

A. Use repair materials identical to existing materials. 
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1. If identical materials are unavailable or cannot be used for exposed surfaces, use
materials that visually match existing adjacent surfaces to the fullest extent
possible.

2. Use materials whose installed performance equals or surpasses that of existing
materials.

B. Comply with material and installation requirements specified in individual Specification
Sections.

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that utilities have been disconnected and capped.

B. Survey existing conditions and correlate with requirements indicated to determine extent
of selective demolition required.

C. Inventory and record the condition of items to be removed and reinstalled and items to be
removed and salvaged.

D. When unanticipated mechanical, electrical, or structural elements that conflict with
intended function or design are encountered, investigate and measure the nature and
extent of conflict.  Promptly submit a written report to Architect.

E. Engage a professional engineer to survey condition of building to determine whether
removing any element might result in structural deficiency or unplanned collapse of any
portion of structure or adjacent structures during selective demolition operations.

F. Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.

3.02 UTILITY SERVICES 

A. Existing Utilities:  Maintain services indicated to remain and protect them against damage
during selective demolition operations.

B. Do not interrupt existing utilities serving occupied or operating facilities unless authorized
in writing by Owner and authorities having jurisdiction.  Provide temporary services during
interruptions to existing utilities, as acceptable to Owner and to authorities having
jurisdiction.

1. Provide at least 72 hours notice to Owner if shutdown of service is required
during changeover.

C. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated utilities
serving areas to be selectively demolished.

1. Building manager will arrange to shut off indicated utilities when requested by
Contractor.

2. Arrange to shut off indicated utilities with utility companies.
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3. If utility services are required to be removed, relocated, or abandoned, before 
proceeding with selective demolition provide temporary utilities that bypass area 
of selective demolition and that maintain continuity of service to other parts of 
building. 

4. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug 
and seal remaining portion of pipe or conduit after bypassing. 

3.03 PREPARATION 

A. Dangerous Materials:  Drain, purge, or otherwise remove, collect, and dispose of 
chemicals, gases, explosives, acids, flammables, or other dangerous materials before 
proceeding with selective demolition operations. 

B. Pest Control:  Employ a certified, licensed exterminator to treat building and to control 
rodents and vermin before and during selective demolition operations. 

C. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or 
used facilities without permission from Owner and authorities having jurisdiction.  
Provide alternate routes around closed or obstructed traffic ways if required by 
governing regulations. 

2. Erect temporary protection, such as walks, fences, railings, canopies, and 
covered passageways, where required by authorities having jurisdiction. 

3. Protect existing site improvements, appurtenances, and landscaping to remain. 

4. Erect a plainly visible fence around drip line of individual trees or around 
perimeter drip line of groups of trees to remain. 

D. Temporary Facilities:  Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition 
area and to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective 
demolition of existing construction on exterior surfaces and new construction, to 
prevent water leakage and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or 
that are exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been 
removed. 

E. Temporary Enclosures:  Provide temporary enclosures for protection of existing building 
and construction, in progress and completed, from exposure, foul weather, other 
construction operations, and similar activities.  Provide temporary weathertight enclosure 
for building exterior. 



Housing Authority of Bergen County/ 024113-7                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

1. Where heating or cooling is needed and permanent enclosure is not complete, 
provide insulated temporary enclosures.  Coordinate enclosure with ventilating 
and material drying or curing requirements to avoid dangerous conditions and 
effects. 

F. Temporary Partitions:  Erect and maintain dustproof partitions and temporary enclosures 
to limit dust and dirt migration and to separate areas from fumes and noise. 

G. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or 
structural support to preserve stability and prevent movement, settlement, or collapse of 
construction to remain, and to prevent unexpected or uncontrolled movement or collapse 
of construction being demolished. 

1. Strengthen or add new supports when required during progress of selective 
demolition. 

3.04 POLLUTION CONTROLS 

A. Dust Control:  Use water mist, temporary enclosures, and other suitable methods to limit 
spread of dust and dirt.  Comply with governing environmental-protection regulations. 

1. Do not use water when it may damage existing construction or create hazardous 
or objectionable conditions, such as ice, flooding, and pollution. 

2. Wet mop floors to eliminate trackable dirt and wipe down walls and doors of 
demolition enclosure.  Vacuum carpeted areas. 

B. Disposal:  Remove and transport debris in a manner that will prevent spillage on adjacent 
surfaces and areas. 

1. Remove debris from elevated portions of building by chute, hoist, or other device 
that will convey debris to grade level in a controlled descent. 

C. Cleaning:  Clean adjacent structures and improvements of dust, dirt, and debris caused 
by selective demolition operations.  Return adjacent areas to condition existing before 
selective demolition operations began. 

3.05 SELECTIVE DEMOLITION 

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within 
limitations of governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level.  
Complete selective demolition operations above each floor or tier before 
disturbing supporting members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required.  
Use cutting methods least likely to damage construction to remain or adjoining 
construction.  Use hand tools or small power tools designed for sawing or 
grinding, not hammering and chopping, to minimize disturbance of adjacent 
surfaces.  Temporarily cover openings to remain. 
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3. Cut or drill from the exposed or finished side into concealed surfaces to avoid
marring existing finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials.  At
concealed spaces, such as duct and pipe interiors, verify condition and contents
of hidden space before starting flame-cutting operations.  Maintain fire watch and
portable fire-suppression devices during flame-cutting operations.

5. Maintain adequate ventilation when using cutting torches.

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable
materials and promptly dispose of off-site.

7. Remove structural framing members and lower to ground by method suitable to
avoid free fall and to prevent ground impact or dust generation.

8. Locate selective demolition equipment and remove debris and materials so as
not to impose excessive loads on supporting walls, floors, or framing.

9. Dispose of demolished items and materials promptly.

10. Return elements of construction and surfaces that are to remain to condition
existing before selective demolition operations began.

B. Existing Facilities:  Comply with building manager's requirements for using and protecting
elevators, stairs, walkways, loading docks, building entries, and other building facilities
during selective demolition operations.

C. Removed and Salvaged Items:  Comply with the following:

1. Clean salvaged items.

2. Pack or crate items after cleaning.  Identify contents of containers.

3. Store items in a secure area until delivery to Owner.

4. Transport items to Owner's storage area designated by Owner.

5. Protect items from damage during transport and storage.

D. Removed and Reinstalled Items:  Comply with the following:

1. Clean and repair items to functional condition adequate for intended reuse.  Paint
equipment to match new equipment.

2. Pack or crate items after cleaning and repairing.  Identify contents of containers.

3. Protect items from damage during transport and storage.

4. Reinstall items in locations indicated.  Comply with installation requirements for
new materials and equipment.  Provide connections, supports, and
miscellaneous materials necessary to make item functional for use indicated.

E. Existing Items to Remain:  Protect construction indicated to remain against damage and
soiling during selective demolition.  When permitted by Architect, items may be removed
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to a suitable, protected storage location during selective demolition and cleaned and 
reinstalled in their original locations after selective demolition operations are complete. 

F. Concrete:  Demolish in small sections.  Cut concrete to a depth of at least 3/4 inch at 
junctures with construction to remain, using power-driven saw.  Dislodge concrete from 
reinforcement at perimeter of areas being demolished, cut reinforcement, and then 
remove remainder of concrete indicated for selective demolition.  Neatly trim openings to 
dimensions indicated. 

G. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to 
remain and at regular intervals, using power-driven saw, then remove concrete between 
saw cuts. 

H. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to 
remain, using power-driven saw, then remove masonry between saw cuts. 

I. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up 
and remove. 

J. Resilient Floor Coverings:  Remove floor coverings and adhesive according to 
recommendations in RFCI-WP and its Addendum. 

1. Remove residual adhesive and prepare substrate for new floor coverings by one 
of the methods recommended by RFCI. 

K. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants. 

3.06 PATCHING AND REPAIRS 

A. General:  Promptly repair damage to adjacent construction caused by selective 
demolition operations. 

B. Patching:  Comply with Division 1 Section "Cutting and Patching." 

C. Repairs:  Where repairs to existing surfaces are required, patch to produce surfaces 
suitable for new materials. 

1. Completely fill holes and depressions in existing masonry walls that are to remain 
with an approved masonry patching material applied according to manufacturer's 
written recommendations. 

D. Finishes:  Restore exposed finishes of patched areas and extend restoration into 
adjoining construction in a manner that eliminates evidence of patching and refinishing. 

E. Floors and Walls:  Where walls or partitions that are demolished extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an even 
surface of uniform finish color, texture, and appearance.  Remove existing floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

1. Patch with durable seams that are as invisible as possible.  Provide materials 
and comply with installation requirements specified in other Sections of these 
Specifications. 
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2. Where patching occurs in a painted surface, apply primer and intermediate paint 
coats over patch and apply final paint coat over entire unbroken surface 
containing patch.  Provide additional coats until patch blends with adjacent 
surfaces. 

3. Where feasible, test and inspect patched areas after completion to demonstrate 
integrity of installation. 

F. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-
plane surface of uniform appearance. 

3.07 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials 
to accumulate on-site. 

B. Burning:  Do not burn demolished materials. 

C. Burning:  Burning of demolished materials will be permitted only at designated areas on 
Owner's property, providing required permits are obtained.  Provide full-time monitoring 
for burning materials until fires are extinguished. 

D. Disposal:  Transport demolished materials and dispose of at designated spoil areas on 
Owner's property. 

E. Disposal:  Transport demolished materials off Owner's property and legally dispose of 
them. 

END OF SECTION 024113 
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 SECTION 029000 - LANDSCAPING 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 
 A. Section Includes: 
  1. Fine grading of areas to receive lawn. 
  2. Preparation of soil prior to planting.  
  3. New topsoil. 
  4. Seeding of lawn. 
  5. Furnishing and installation of miscellaneous landscaping materials. 
  6. Initial maintenance of lawn areas. 
  7. Initial maintenance of trees and shrubs. 
  8. Initial maintenance of ground cover and plants. 
  9. Correction of unacceptable lawns.  
 
1.2 REFERENCES 
 
 A. ANSI Z60.1-1990 -- American Standard for Nursery Stock; 1990. 
 
 B. ASTM D 2980-71(90) -- Standard Test Method for Volume Weights, Water-Holding Capacity, 

and Air Capacity of Water-Saturated Peat Materials; 1971 (Reapproved 1990). 
 
 C. COE CW-02215 -- Civil Works Construction Guide Specification for Geotextiles Used as Filters; 

Corps of Engineers; March 1986.  
 
 D. Rules for Testing Seeds; Association of Official Seed Analysts; 1991. 
 
1.3 SUBMITTALS 
 
 A. Certificates of Inspection:  Certified product analysis and any certificates required by law to 

accompany shipments.  
 
 B. Grass Seed:  Seed vendor's certificate stating botanical and common name, percentage by 

weight of each species and variety, percentage of weed seed, purity, and germination.  
 
 C. Topsoil:  Submit soil analysis report.  
  1. Location of proposed source and proposed stripping depth. 
  2. Report of detailed soil analysis:  Show percentage of each constituent, pH, and other 

pertinent soil characteristics.  Include recommendations of quantity of each soil 
amendment and fertilizer required to achieve optimum soil conditions. 

 D. Planting Schedule:  Indicate beginning and ending dates of planting for each material.  
 
 E. Maintenance Instructions:  Written instructions for the owner's maintenance of landscaping.  

Include initial maintenance recommendations, 12 month, and long term recommendations.  
Submit prior to acceptance of landscaping.  

 
1.4 QUALITY ASSURANCE 
 
 A. General:  Comply with government regulations applicable to landscaping.  
 
 B. Employ qualified, experienced landscape personnel. 
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 C. No substitutions permitted of plant materials.  Provide the materials indicated.  
 
 D. Provide plant materials complying with ANSI Z60.1.  
 
 E. Inspection: 
  1. The engineer retains the right to inspect planting materials at any time for compliance with 

the contract documents including but not limited to latent defects and lack of protection or 
maintenance and to reject defective material. 

   a. Immediately dispose of rejected materials off the site. 
 
1.5 DELIVERY, STORAGE, AND HANDLING 
 
 A. Packaged Materials:  Deliver in original unopened containers displaying weight, guaranteed 

chemical analysis, and manufacturer's name or furnish in bulk with appropriate certificates.  
Protect from deterioration.  

 
 B. Ground Cover and Plants:  Schedule delivery to avoid storage on site.  If planting does not occur 

on same day as delivery, store in a location protected from sun and weather.  
  1. Do not shock trees and shrubs by pruning before delivery.  
  2. Cover to protect stock during transport. 
  3. Bind stock to protect branches, bark, and overall shape during transport.  
  4. Balled and burlapped stock:  Provide freshly dug stock unless otherwise approved.  
  5. Do not drop stock.  Load and unload with care. 
  6. Deliver stock only after soil has been prepared.  Schedule harvesting and delivery in 

quantities suitable for immediate planting upon arrival.  Plant immediately.  If planting 
cannot be accomplished immediately, provide shade, protect from wind, protect balls or 
roots from drying by covering at all times with moist saw dust, wood chips, shredded bark, 
peat moss, or other similar mulching material.  

 
1.6 PROJECT CONDITIONS 
 
 A. Schedule and coordinate with work of other sections and local seasons. 
  1. Utilities:  Locate and avoid damage to underground utilities. 
 
 B. Excavation:  Notify the engineer of any unforeseen conditions affecting plant growth (buried 

debris, etc.).  
 
 C. Planting Time: 
  1. For each type of landscape work required, place or install materials during normal 

planting seasons of the project locale.  
   a. Flowering trees and shrubs:  Plant during the spring planting season unless 

otherwise approved.  
 
 D. Sequencing:  Establish final grades, then plant trees and shrubs, and then plant lawns unless 

otherwise approved.  Protect earlier plantings from later planting operations and repair any 
resulting damage.  

 
1.7 WARRANTIES 
 
 A. General:  Warranties shall be in addition to, and not a limitation of, other rights the owner may 

have against the contractor under the contract documents. 
 
 B. Lawns:  Warrant lawns until the date of acceptance at the end of the specified maintenance 

period.  
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 C. Ground Cover and Small Plants:  Warrant ground cover and small plants through specified 

maintenance period and until final acceptance.  
 
 D. Trees and Shrubs:  Warrant trees and shrubs through specified maintenance period and until 

final acceptance.  
 
 E. Replace unsatisfactory landscape materials (those dead or lacking vigor) with healthy, vigorous 

materials.  Plant only during next occurring specified planting season.  
  1. At the direction of the engineer, either replace materials in borderline condition or extend 

the warranty covering such materials for one full growing season.  
   a. Another inspection will be conducted at the end of the extended warranty period, if 

any, to determine acceptance or rejection.  
  2. Only one replacement (per tree, shrub, plant, etc.) will be required at the end of the 

warranty period, except for losses or replacements due to failure to comply with specified 
requirements.  

 
1.8 MAINTENANCE 
 
 A. Lawns:  Maintain lawns from immediately after planting until the latest  of:  substantial 

completion of the project, or 60 days after date when seeding, sprigging, plugging, or sodding 
(as applicable) is substantially complete, or until an acceptable lawn is established.  

  1. Basis of acceptance, seeded lawns:  At end of maintenance period, lawns shall be 
uniform in texture, density, and color; substantially weed-free; without gaps or bare spots; 
and with vigorous growth of proper species and variety. 

  2. Mulch:  Replace mulch in areas where mulch has been displaced and secure against 
displacement.  

  3. Watering:  Water regularly and at such times and rates as necessary for optimum growth 
and to avoid wilting, puddling, runoff, or erosion.  

  4. Mow grass at regular intervals to maintain a maximum height of 1-1/2 inches.  Do not cut 
more than 1/3 of grass blade at any one mowing.  

   a. Use only sharp equipment on dry grass and firm soil.  Trim edges and clip by hand 
where necessary.  

   b. Immediately remove clippings after mowing and trimming. 
  5. Fertilizing:  After one month of growth, apply fertilizer at the rate of 1/2 pound of available 

nitrogen per 1000 square feet. 
  6. Control growth of weeds.  Apply herbicides in accordance with manufacturer's 

instructions.  Remedy any damage resulting from use of herbicides.  
  7. Do not allow foot or vehicular traffic over new lawn areas.  Provide effective barricades or 

warning signs, or both if necessary.  
  8. Regrade and replant areas if necessary to correct rutted, damaged, or improperly graded 

areas.  
 
 B. Trees and Shrubs:  Maintain trees and shrubs from immediately after planting until the latest of:  

the period required to establish acceptable healthy plant growth, substantial completion of the 
project, or 60 days after date of substantial completion of planting.  

  1. Provide all maintenance necessary to achieve healthy plant growth.  
   a. Water regularly and on a timely basis. 
   b. Remove weeds, replace mulch, and restore eroded watering basins around trunks 

if needed.  
  2. Adjust stakes and guys to provide proper support and replant trees and shrubs to vertical 

position if necessary.  
  3. Renew wrappings if damaged. 
  4. Apply insecticides or fungicides if necessary to prevent or correct insect infestation and 
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disease.  
 
 C. Ground Cover and Small Plants:  Maintain ground cover and small plants from immediately after 

planting until the latest of:  the period required to establish acceptable healthy plant growth, 
substantial completion of the project, or 60 days after date of substantial completion of planting.  

  1. Provide all maintenance necessary to achieve healthy plant growth.  
   a. Water regularly and on a timely basis. 
   b. Remove weeds and replace mulch if needed. 
   c. Spray as required to keep ground cover and small plants free of insects and 

disease.  
 
PART 2 - PRODUCTS 
 
2.1 TOPSOIL 
 
 A. Topsoil at Site:  Verify suitability and quantity of topsoil stockpiled at site.  If sufficient quantities 

of suitable topsoil are not available at site, provide topsoil from approved off site sources.  
 
 B. Topsoil:  Fertile agricultural soil, typical for locality, capable of sustaining vigorous plant growth 

and taken from a drained site; free of subsoil, rocks larger than 2 inches in diameter, clay, toxic 
matter, plants, weeds, and roots.  

 
2.2 TREES AND SHRUBS 
 
 A. Provide nursery or plantation grown stock unless specifically indicated otherwise.  
  1. General:  Well-branched and well-formed, sound, vigorous, healthy, and free from 

disease, sun-scald, windburn, abrasion, and harmful insects or insect eggs.  Healthy, 
normal and unbroken root systems.  

  2. Deciduous trees and shrubs:  Symmetrically developed, of uniform habit of growth, with 
straight boles or stems, and free from objectionable disfigurements.  

  3. Coniferous evergreen trees and shrubs:  Well-developed symmetrical tops with typical 
spread of branches for each particular species or variety.  

  4. Provide stock complying in all respects with ANSI Z60.1 and in sizes indicated, measured 
in accordance with ANSI Z60.1.  Larger sizes with larger roots and root containment may 
be furnished if approved by the engineer.  

   a. Do not spread or compress branches when measuring.  Measure main body of 
branches; do not measure extreme tip to tips of single branches.  

   b. Pruning to size is not acceptable.  
   c. Up to 4 inches caliper, measure caliper at 6 inches above ground.  Measure larger 

calipers at 12 inches above ground.  
 
 B. Shade and Flowering Trees:  Balled and burlapped (B & B). 
  1. Equally sized container grown stock will also be accepted.  
 
 C. Deciduous Shrubs:  Balled and burlapped (B & B). 
  1. Equally sized container-grown stock will also be accepted.  
 
 D. Coniferous Evergreens:  Balled and burlapped (B & B). 
 
 E. Broadleaf Evergreens:  Balled and burlapped (B & B). 
 
2.3 GROUND COVER AND PLANTS 
 
 A. General:  Provide field-grown or acclimatized container-grown plants from a commercial nursery, 



Housing Authority of Bergen County/ 029000-5                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

healthy, vigorous, of sizes indicated, and in accordance with ANSI Z60.1, Section 6, "Young 
Plants."  

 
 B. Perennials:  Field-grown plants. 
 
 C. Ground Cover:  Established in pots, pressed peat pots, or on flats.  
 
2.4 GRASS MATERIALS 
 
 A. Grass Seed:  Clean, fresh seed of latest season's crop with purity and germination as 

established by the Association of Official Seed Analysts, and delivered in original sealed 
packages labeled in conformance with U.S. Department of Agriculture rules and regulations and 
applicable state seed law.  

 
 B. Grass Seed Mix: 
  1. Provide certified mixture as follows: 
   a. 20 percent by weight Kentucky bluegrass (Poa pratensis). 
   b. 30 percent by weight red fescue (Festuca rubra). 
   c. 50 percent by weight perennial ryegrass (Lolium perenne). 
  2. Sowing rate:  2-1/2 pounds per 1000 square feet. 
 
2.5 MISCELLANEOUS LANDSCAPE MATERIALS 
 
 A. Gravel:  Clean, durable, graded crushed rock. 
  1. Size:  1-1/2 inches maximum, 3/4 inch minimum. 
 
 B. Decorative Mulch:  Free of deleterious materials, suitable for top dressing of plantings, and 

consisting of the following:  
  1. Ground or shredded bark. 
 
 C. Filter Fabric:  Nonwoven polyester or polypropylene fabric having an equivalent opening size 

(EOS) of 80 to 120 in accordance with COE CW-02215.  
 
 D. Anti-Erosion Mulch:  Salt hay, sudan-grass hay, broomsedge hay, or threshed straw of oats, 

wheat, rye, barley, or rice that is clean and free of seeds, noxious weeds, mold or other 
objectionable material.  

 
 E. Staking and Guying Materials: 
  1. Stakes:  Pressure-preservative treated lumber of sizes indicated; sound, straight, and free 

of splits and knots larger than 1/4 of the least nominal dimension of the piece.  Sharpen 
end and chamfer sides of driven end to prevent splitting from off-center hammer strikes.  

  2. Wire:  Galvanized mild steel wire, minimum 12 gage; provide double strands. 
  3. Hose:  Rubber or plastic garden hose. 
  4. Turnbuckles:  Aluminum or galvanized steel. 
 
 F. Tree Wrap Tape:  Nurseryman's standard protective tape. 
 
2.6 PLANTING SOIL 
 
 A. Provide planting soil mix consisting of topsoil and amendments as recommended by soils 

analysis laboratory report. 
 
 B. Mixing:  Mix topsoil and amendments thoroughly to provide uniform mixture, using drum-type 

mechanical mixer, powered rotary tiller, or other means acceptable to the engineer. 
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PART 3 - EXECUTION 
 
3.1 PREPARATION 
 
 A. Layout:  Lay out planting locations, mark with stakes, adjust locations if requested, and obtain 

the engineer's approval of locations before proceeding.  
 
 B. Preparation of Planting Soil: 
  1. Before mixing in drum-type mixer or during tillage operation, clean topsoil of sticks, 

stones, clay lumps, vegetable matter, and other objectionable objects.  
  2. Mix topsoil, soil amendments, and fertilizers at the specified rates to achieve a uniform 

mixture.  
  3. Pit and trench type backfill:  Mix planting soil and stockpile at site, ready for use as 

backfill.  
  4. Planting beds:  Either mix planting soil before placing or uniformly spread fertilizer and soil 

amendments on surface of in-place topsoil and till thoroughly before planting.  
  5. Lawns:  Either mix planting soil before placing or uniformly spread fertilizer and soil 

amendments on surface of in-place topsoil and till thoroughly before planting.  
 
 C. Preparation for Planting Lawns: 
  1. Prepare only those areas that will be planted presently.  
  2. Preparation of stripped areas:  Till subgrade to a depth of at least 6 inches.  
   a. Place topsoil in two approximately equal lifts, working first lift into subgrade before 

placing second lift.  
   b. Spread second lift to comply with finished lines, grades, and elevations required 

after allowing for settlement.  
  3. Fine-grade, roll, rake, and drag lawn areas cutting down high spots and filling low spots, 

leaving a smooth, even surface of fine-textured soil complying with required grades.  
  4. If dry, water full depth of topsoil thoroughly but not excessively and allow surface moisture 

to dry before planting.  
  5. Just before planting, correct any lawn areas that have been eroded, rutted or settled.  
 
  
3.2 SEEDING NEW LAWNS 
 
 A. Hydroseeding:  Use only equipment specifically designed for hydraulic seeding application.  
  6. Mix seed, fertilizer, pulverized mulch, and water to form a homogeneous slurry; continue 

mixing during application.  
  7. Apply slurry to obtain a uniform application at the specified sowing rate.  
 
3.3 INSTALLATION OF MISCELLANEOUS MATERIALS 
 
 A. Decorative Mulch: 
  1. Apply 4-inch-thick layer of mulch in the following areas: 
   a. Individual planting pits. 
   b. Planting beds. 
  2. Work mulch into top of planting soil backfill; finish level with adjacent grade.  
 
 
 
 END OF SECTION 029000 
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SECTION 033000 – CAST-IN-PLACE CONCRETE 
 

  
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Section Includes: 

1. Formwork for cast-in-place concrete 

2. Formwork accessories. 

3. Form stripping. 

4. Reinforcing steel for cast-in-place concrete. 

5. Cast-in-place concrete, including concrete for the following: 

a. sidewalks, curbs 

6. Concrete curing. 
 
1.02 DEFINITIONS 
 

A. Unexposed Finish:  A general-use finish, with no appearance criteria, applicable to all 
formed concrete concealed from view after completion of construction. 

 
B. Exposed Finish:  A general-use finish applicable to all formed concrete exposed to view 

and including surfaces which may receive a paint coating (if any). 
 

1.03 SUBMITTALS 
 

A. Product Data:  Submit manufacturer’s product data for the following: 
1. Concrete admixtures. 
2. Fibrous reinforcement. 
3. Waterstops. 
4. Grout. 
5. Curing compound. 
6. Bonding compound. 
 

B. Aggregates:  Submit test reports showing compliance with specified quality and gradation. 
 
C. Shop Drawings:  Submit shop drawings for fabrication and placement of the following: 

1. Reinforcement:  Comply with ACI SP-66.  Include bar schedules, diagrams of bent 
bars, arrangement of concrete reinforcement, and splices. 
a. Show construction joints. 
b. Include details of reinforcement at openings through concrete structures. 
c. Include elevations of reinforcement in walls. 
d. Show stirrup spacing. 

 
D. Quality Control Submittals:  Submit the following information related to quality assurance 

requirements specified: 
1. Concrete Mix Design data:  Submit proposed mix designs and test data before 

concrete operations begin.  Identify for each mix submitted the method by which 
proportions have been selected.  Each mix shall be identified as it will appear on 
batch tickets delivered to project site. 
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a. For mix designs based on field experience, include individual strength test 
results, standard deviation, and required average compressive strength f(cr) 
calculations. 

b. For mix designs based on trial mixtures, include trial mix proportions, test 
results, and graphical analysis and show required average compressive 
strength f(cr). 

c. Indicate quantity of each ingredient per cubic yard of concrete. 
d. Indicate type and quantity of admixtures proposed or required. 

2. Test reports:  Submit laboratory test reports for all testing specified.  Submit field 
reports for all testing and inspections performed.  Include descriptions of all tests and 
inspections performed, as well as listings of all non-conforming tests and action 
taken. 

3. Certifications:  Submit affidavits from an independent testing agency certifying that all 
materials furnished under this section conform to specifications. 

4. Certifications:  Provide certification from manufacturers of concrete admixtures that 
chloride content complies with specified requirements. 

5. Submit batch tickets complying with ASTM C 685 or delivery tickets complying with 
ASTM C 94, as applicable for each load of concrete used in the work. 
a. Include on the tickets the additional information specified in the ASTM 

document. 
6. Cold weather concreting:  Submit description of planned protective measures. 
7. Hot weather concreting:  Submit description of planned protective measures. 

 
1.04 QUALITY ASSURANCE 
 

A. Codes and Standards:  Comply with the following documents, except where requirements 
of the contract documents or of governing codes and government authorities are more 
stringent. 
1. ACI 301. 
2. ACI 318. 
3. CRSI Manual of Standard Practice. 

 
B. Testing Agency Services: 

1. Employ, at contractor’s expense, an independent testing agency pre-qualified with 
DPMC to perform specified tests and other services required for quality assurance.  
Submit name, address, telephone number and person assigned to project for 
approval prior to start of concrete operations. 
a. Testing agency shall meet ASTM E 329 requirements. 
b. Provide testing agency with all relevant information regarding concrete work.  

Provide drawings and specifications prior to start of concrete operations. 
 
C. Source of Materials:  Obtain materials of each type from same source for the entire project. 

 
1.05 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver reinforcement to project site bundled and tagged with metal tags, indicating bar 
size, lengths, and other data corresponding to information shown on placement drawings. 
1. Store concrete  reinforcement materials at the site to prevent damage and 

accumulation of dirt or rust. 
B. Store cementitious materials in a dry, weathertight location.  Maintain accurate records of 

shipment and use. 
 
C. Store aggregates to permit free drainage and to avoid contamination with deleterious 

matter or other aggregates.  When stockpiled on ground, discard bottom 6 inches of pile. 
 
D. Handle aggregates to avoid segregation. 
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1.06 PROJECT CONDITIONS 
 

A. Cold-Weather Concreting:  Comply fully with the recommendations of ACI 306. 
1. Well in advance of proposed concreting operations, advise the architect of planned 

protective measures including but not limited to heating of materials, heated 
enclosures, and insulating blankets. 

 
B. Hot-Weather Concreting:  Comply fully with the recommendations of ACI 305R. 

1. Well in advance of proposed concreting operations, advise the architect of planned 
protective measures including but not limited to cooling of materials before or during 
mixing, placement during evening to dawn hours, fogging during finishing and curing, 
shading, and windbreaks. 

 
 
PART 2 - PRODUCTS 
 
2.01 FORMWORK 
 

A. Facing Materials: 
1. Unexposed finish concrete:  Any standard form materials that produce structurally 

sound concrete. 
2. Exposed finish concrete:  Materials selected to offer optimum smooth, stain-free final 

appearance and minimum number of joints.  Provide materials with sufficient strength 
to resist hydrostatic head without bow or deflection in excess of allowable tolerances, 
and as follows: 
a. Overlaid plywood:  PS-1 “B-B High Density Concrete Form Overlay,” Class I. 

 
B. Formwork Accessories: 

1. Foam coating:  Foam release agent that will not adversely affect concrete surfaces or 
prevent subsequent application of concrete coatings. 

2. Metal ties:  Commercially manufactured types; cone snap ties, taper removable bolt, 
or other type which will leave no metal closer than 1-1/2 inches from surface of 
concrete when forms are removed, leaving not more than a 1-inch-diameter hole in 
concrete surface. 

3. Fillets:  Wood or plastic fillets for chamfered corners, in maximum lengths possible. 
 

2.02 REINFORCING MATERIALS 
 

A. Welded Wire Fabric:  ASTM A 185, cold-drawn steel, plain. 
 
D. Reinforcing Accessories: 

1. Tire wire:  Black annealed type, 16-1/2 gage or heavier. 
2. Supports:  Bar supports conforming to specifications of CRSI “Manual of Standard 

Practice.” 
a. Class 1 (plastic protected) at all formed surfaces which will be exposed to 

weather. 
b. Class 1 (plastic protected) or Class 2 (stainless steel protected) at all formed 

surfaces which will be exposed to view but not to weather. 
c. Precast concrete blocks of strength equal to or greater than specified strength 

of concrete or Class 3 supports equipped with sand plates, where concrete will 
be cast against earth.  Concrete masonry units will not be accepted. 

 
2.03 CONCRETE MATERIALS 
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A. Portland Cement:  ASTM C 150, and as follows: 

1. Type I, except where other type is specifically permitted or required, 
a. Type I may be replaced by Type III (high early strength) for concrete placed 

during cold weather. 
 
B. Water:  Potable. 
 
C. Aggregates: 

1. Normal weight concrete:  ASTM C 33. 
a. Class 3S. 

2. Maximum size of coarse aggregates, whichever is least:  6. 
a. One-fifth narrowest dimension between sides of forms. 
b. Three-fourths of minimum clear distance between reinforcing bars or between 

bars and side of form. 
c. Columns and piers:  Two-thirds of minimum clear distance between bars. 

 
D. Admixtures - General:  Admixtures which result in more than 0.1 percent of soluble chloride 

ions by weight of cement are prohibited. 
 
E. Air-Entraining Admixture:  ASTM C 260 and certified by manufacturer for compatibility with 

other mix components. 
1. Products:  The following products, provided they comply with requirements of the 

contract documents, will be among those considered acceptable: 
a. “Air Mix”; The Euclid Chemical Company. 
b. “Sika-Aer”; Sika Corporation. 
c. “Micro-Air”; Master Builders, Inc. 
d. “Darex AEA”; W. R. Grace and Company. 
e. “Burke 2001” or “Burke 2002”; The Burke Company. 
f. “Air-Tite”; Cormix Construction Chemicals. 

 
F. Water-Reducing Admixture:  ASTM C 494, Type A. 

1. Products:  The following products, provided they comply with requirements of the 
contract documents, will be among those considered acceptable: 
a. “WRDA Hycol”; W. R. Grace and Company. 
b. “PSI-N”; Cormix Construction Chemicals, 
c. “Eucon WR-75”; The Euclid Chemical Company. 
d. “Pozzolith Normal”; Master Builders, Inc. 
e. “Plastocrete 161”; Sika Corporation. 
f. “Prokete N”; Conchem. 

 
G. Water-Reducing, Retarding Admixture:  ASTM C 494, Type D. 

1. Products:  The following products, provided they comply with requirements of the 
contract documents, will be among those considered acceptable: 
a. “Pozzolith Retarder”; Master Builders, Inc. 
b. “Eucon Retarder 75”; The Euclid Chemical Company. 
c. “Daratard-17”; W. R. Grace and Company. 
d. “PSI-R Plus”; Cormix Construction Chemicals. 
e. “Plastiment”; Sika Corporation. 
f. “Protard”; Conchem. 

 
H. Water-Reducing and Accelerating Admixtures:  ASTM C 494, Type E. 

1. Products:  The following products, provided they comply with requirements of the 
contract documents, will be among those considered acceptable: 
a. “Accelguard 80”; The Euclid Chemical Company. 
b. “Pozzutec 20”; Master Builders, Inc. 
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c. “Gilco Accelerator”; Cormix Construction Chemicals. 
 

I. High-Range Water-Reducing Admixture (Superplasticizer):  ASTM C 494, Type F or G. 
1. Products:  The following products, provided they comply with requirements of the 

contract documents, will be among those considered acceptable: 
a. “WRDA 19” or “Daracem-100”; W. R. Grace and Company. 
b. “PSP Superplasticizer”; Conchem. 
c. “A-H Super P”; Anti Hydro Company, Inc. 
d. “Sikament 300”; Sika Corporation. 
e. “Mighty 150”; Boremco Specialty Chemicals Division/Borden and Remington 

Corporation. 
f. “Eucon 37”; The Euclid Chemical Company. 
g. “PSI Super”; Cormix Construction Chemicals. 
h. “Rheobuild”; Master Builders, Inc. 

 
J. Fibrous Reinforcement:  Polypropylene fibers designed and engineered specifically for 

secondary reinforcement of concrete. 
1. Products:  The following products, provided they comply with requirements of the 

contract documents, will be among those considered acceptable: 
a. “Forta CR”; Forta Corporation. 
b. “Fibermesh”; Fibermesh Company. 

 
K. Waterproofing Admixtures: 

1. Products:  The following products, provided they comply with requirements of the 
contract documents, will be among those considered acceptable: 
a. “Anti-Hydro”; Anti Hydro Company. 

 
2.04 MISCELLANEOUS MATERIALS AND ACCESSORIES 
 

A. Waterstops, General:  Provide waterstops at construction joints and as otherwise indicated, 
sized and configured to suit joints. 
1. Rubber type:  Corps of Engineers CRD-C 513. 

a. Manufacturers:  Products of the following manufacturers, provided they comply 
with requirements of the contract documents, will be among those considered 
acceptable: 
1. The Burke Company. 
2. Greenstreak Plastic Products Company. 
3. W. R. Meadows, Inc. 
4. Paul Murphy Plastics Company. 
5. Progress Unlimited, Inc. 
6. Vinylex Corporation. 

 
B. Nonshrink Grout:  CRD-C 621, Grade B. 

1. Type:  Provide nonmetallic type only. 
2. Products:  The following products, provided they comply with requirements of the 

contract documents, will be among those considered acceptable: 
a. Nonmetallic type: 

1. “Masterflow 928”; Master Builders, Inc. 
2. “Sonogrout”; Sonneborn Building Products Division/ChemRex, Inc. 
3. “Euco N-S Grout”; The Euclid Chemical Company. 
4. “Supreme”; Cormix Construction Chemicals. 
5. “Crystex”; L & M Construction Chemicals, Inc. 
6. “Sure-Grip High Performance Grout”; Dayton Superior Corporation. 
7. “Horn Non-Corrosive Non-Shrink Grout”; A. C. Horn, Inc. 
8. “Five Star Grout”; Five Star Products, Inc. 
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C. Burlap:  AASHTO M 182, Class 2 jute or kenaf cloth. 
 
D. Moisture-Retaining Cover:  ASTM C 171, and as follows: 

1. Waterproof paper. 
2. Polyethylene film. 
3. White burlap-polyethylene sheeting. 

 
E. Liquid Curing Compounds: 

1. Material - curing compounds:  Comply with ASTM C 309, Type 1. 
a. Non-yellowing formulation where subject to ultraviolet light. 

2. Solvents:  Provide water-based products. 
 
F. Bonding Compound:  Non-redisperable acrylic bonding admixture, ASTM C 1059, Type II. 
 
G. Expansion Joint Filler: 

1. Nonextruding bituminous type:  ASTM D 1751. 
 
2.05 CONCRETE MIX DESIGN 
 

A. Review:  Do not begin concrete operations until proposed mix has been reviewed by the 
architect.  Mix design submittal shall include all mix proportions for specific project 
requirements.  Submit separate mix designs individually identified for all proposed 
combinations of admixtures and proportions. 

 
B. Proportioning of Normal Weight Concrete:  Comply with recommendations of ACI 211.1. 
 
C. Required Average Strength:  Establish the required average strength f(cr) of the design mix 

on the basis of either field experience or trial mixtures as specified in ACI 301, and 
proportion mixes accordingly.  If trial mixtures method is used, employ an independent 
testing agency acceptable to the architect for preparing and reporting proposed mix design. 

 
D. Specified compressive strength f’(c) at 28 days:  3500 psi. 
 
E. Fibrous Reinforcement:  Where specified, add to mix at rate recommended by 

manufacturer for specific application. 
1. Add to concrete mix in lieu of providing welded wire fabric reinforcement, at 

contractor’s option and with prior approval of Architect.. 
 
F. Admixtures: 

1. Air-entraining admixture:  Use in mixes for exterior exposed concrete unless 
otherwise specifically indicated.  Add at rate to achieve total air content in 
accordance with Table 1.4.3 of ACI 201.1.  For concrete not exposed to exterior, add 
at rate to achieve total air content between 2 percent and 4 percent. 
a. Do not use in slabs-on-grade scheduled to receive topping, unless 

manufacturer of topping recommends use over air-entrained concrete. 
2. Water-reducing admixture:  Add as required for placement and workability. 
3. Water-reducing and retarding admixture:  Add as required in concrete mixes to be 

placed at ambient temperatures above 90 degrees F. 
4. Water-reducing and accelerating admixture:  Add as required in concrete mixes to be 

placed at ambient temperatures below 50 degrees F. 
5. High-range water-reducing admixture (superplasticizer):  As required for placement 

and workability. 
6. Waterproofing Admixture:  ADD TO ALL CONCRETE.  Comply with manufacturers 

recommendations for design mix, installation, precautions, and other considerations. 
7. Do not use admixture not specified or approved. 
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G. Mix Adjustments:  Provided that no additional expense to owner is involved, contractor may 
submit for architect’s approval requires for adjustment to approved concrete mixes when 
circumstances such as changed project conditions, weather, or unfavorable test results 
occur.  Include laboratory test data substantiating specified properties with mix adjustment 
requests. 

 
2.06 CONTROL OF MIX IN THE FIELD 
 

A. Slump:  A tolerance of up to 1 inch above approved design mix slump will be permitted for 
1 batch in 5 consecutive batches tested.  Concrete of lower slump than that specified may 
be used, provided proper placing and consolidation is obtained. 

 
B. Total Air Content:  A tolerance of plus or minus 1 percent of approved design mix air 

content will be allowed for field measurements. 
 
C. Do not use batches that exceed tolerances. 

 
2.07 CONCRETE MIXING 
 

A. On-Site Equipment:  Mix concrete materials in appropriate drum type batch machine mixer, 
in compliance with ASTM C 685.  Mix each batch minimum of 1-1/2 minutes and maximum 
of 5 minutes before discharging concrete.  Clean thoroughly at end of day and before 
changing concrete type. 

 
B. Transit Mixers:  Mix concrete materials in transit mixers, complying with requirements of 

ASTM C 94. 
1. At ambient temperatures of 85 to 90 degrees F, reduce mixing and delivery time to 

75 minutes. 
2. At ambient temperatures above 90 degrees F, reduce mixing and delivery time to 60 

minutes. 
 

 
PART 3 - EXECUTION 
 
3.01 CONCRETE FORM PREPARATION 
 

A. General:  Comply with requirements of ACI 301 for formwork, and as herein specified.  The 
contractor is responsible for design, engineering, and construction of formwork, and for its 
timely removal. 

 
B. Earth Forms:  Hand-trim bottoms and sides of earth forms to profiles indicated on the 

drawings.  Remove loose dirt before placing concrete. 
 
C. Design:  Design and fabricate forms for easy removal, without impact, shock, or damage to 

concrete surfaces or other portions of the work.  Design to support all applied loads until 
concrete is adequately cured, within allowable tolerances and deflection limits. 

 
D. Construction:  Construct and brace formwork to accurately achieve end results required by 

contract documents, with all elements properly located and free of distortion.  Provide for 
necessary openings, inserts, anchorages, and other features shown or otherwise required. 
1. Joints:  Minimize form joints and make watertight to prevent leakage of concrete. 

a. Align joints symmetrically at exposed conditions. 
2. Chamfers:  Provide chamfered edges and corners at exposed locations, unless 

specifically indicated otherwise on the drawings. 
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3. Permanent openings:  Provide openings to accommodate work of other trades, sized 
and located accurately.  Securely support items built into forms; provide additional 
bracing at openings and discontinuities in formwork. 

4. Temporary openings:  Provide temporary openings for cleaning and inspection in 
most inconspicuous locations at base of forms, closed with tight-fitting panels 
designed to minimize appearance of joints in finished concrete work. 

 
E. Tolerances for Formed Surfaces:  Comply with minimum tolerances established in ACI 117, 

unless more stringent requirements are indicated on the drawings. 
 
F. Release Agent:  Provide either form materials with factory-applied nonabsorptive liner or 

field-applied form coating.  If field-applied coating is employed, thoroughly clean and 
recondition formwork and reapply coating before each use.  Reuse on form surfaces is 
unacceptable. 

 
3.02 PLACING REINFORCEMENT 
 

A. General:  Comply with requirements of ACI 301 and as herein specified. 
 
B. Preparation:  Clean reinforcement of loose rust and mill scale, soil, and other materials 

which adversely affect bond with concrete. 
 
C. Placement:  Place reinforcement to achieve not less than minimum concrete coverages 

required for protection.  Accurately position, support, and secure reinforcement against 
displacement.  Provide Class C tension lap splices complying with ACI 318 unless 
otherwise indicated.  Do not field-bend partially embedded bars unless otherwise indicated  
or approved. 
1. Use approved bar supports and tie wire, as required.  Set wire ties to avoid contact 

with or penetration of exposed  concrete surfaces.  Tack welding of reinforcing is not 
permitted. 

2. Wire fabric:  Install in maximum lengths possible, lapping adjoining pieces not less 
than one full mesh.  Offset end laps to prevent continuous laps in either direction, 
and splice laps with tie wire. 

 
D. Welding:  Welding of reinforcement is not permitted. 

 
3.03 JOINT CONSTRUCTION 
 

A. Construction Joints:  Locate and install construction joints as indicated on drawings.  If 
construction joints are not indicated, locate in manner which will not impair strength and will 
have least impact on appearance, as acceptable to the architect. 
1. Keyways:  Provide keyways not less than 1-1/2 inches deep. 
2. Reinforcement:  Continue reinforcement across and perpendicular to construction 

joints, unless details specifically indicate otherwise. 
3. Waterstops:  Provide waterstops as indicated, installing to form continuous, 

watertight dam, with field joints fabricated in strict accordance with manufacturer’s 
instructions. 

 
B. Expansion Joints:  Construct expansion joints where indicated.  Install expansion joint filler 

to full depth of concrete.  Recess edge of filler to depth indicated to receive joint sealant 
(and backer rod where necessary) specified in Division 7. 

 
3.04 INSTALLATION OF EMBEDDED ITEMS 
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A. General:  Set anchorage devices and other items required for other work connected to or 
supported by cast-in-place concrete, using templates, setting drawings, and instructions 
from suppliers of items to be embedded. 

 
 
3.05 CONCRETE PLACEMENT 
 

A. Preparation:  Provide materials necessary to ensure adequate protection of concrete during 
inclement weather before beginning installation of concrete. 

 
B. Inspection:  Before beginning concrete placement, inspect formwork, reinforcing steel, and 

items to be embedded, verifying that all such work has been completed. 
1. Wood forms:  Moisten immediately before placing concrete in locations where form 

coatings are not used. 
 
C. Placement - General:  Comply with requirements of ACI 304 and as follows: 

1. Schedule continuous placement of concrete to prevent the formation of cold joints. 
2. Provide construction joints if concrete for a particular element or component cannot 

be placed in a continuous operation. 
3. Deposit concrete as close as possible to its final location, to avoid segregation.  

Maximum height of drop for concrete being deposited into forms shall be 4 feet.  
Provide chutes, trunks, etc. to facilitate concrete placement. 

 
D. Placement in Forms:  Limit horizontal layers to depths which can be properly consolidated, 

but in no event greater than 24 inches. 
1. Consolidate concrete by means of mechanical vibrators, inserted vertically in freshly 

placed concrete in a systematic pattern at close intervals.  Penetrate previously 
placed concrete to ensure that separate concrete layers are knitted together. 

2. Vibrate concrete sufficiently to achieve consistent consolidation without segregation 
of coarse aggregates. 

3. Do not use vibrators to move concrete laterally. 
 
E. Cold Weather Placement:  Comply with recommendations of  ACI 306 when air 

temperatures are expected to drop below 40 degrees F either during concrete placement 
operations or before concrete has cured. 
1. Do not use frozen or ice-laden materials. 
2. Do not place concrete on frozen substrates. 

 
F. Hot Weather Placement:  Comply with recommendations of ACI 305R when ambient 

temperature before, during, or after concrete placement is expected to exceed 90 degrees 
F or when combinations of high air temperature, low relative humidity, and wind speed are 
such that the rate of evaporation from freshly poured concrete would otherwise exceed 0.2 
pounds per square foot per hour. 
1. Do not add water to approved concrete mixes under hot weather conditions. 
2. Provide mixing water at lowest feasible temperature and provide adequate protection 

of poured concrete to reduce rate of evaporation. 
3. Use fog nozzle to cool formwork and reinforcing steel immediately prior to placing 

concrete. 
 
3.06 FINISHING FORMED SURFACES 
 

A. Repairs - General:  Repair surface defects, including tie holes, immediately after removing 
formwork. 
1. Remove honeycombed areas and other defective concrete down to sound concrete, 

cutting perpendicular to surface or slightly undercutting.  Dampen patch location and 
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area immediately surrounding it prior to applying bonding compound or patching 
mortar. 

2. Before bonding compound has dried, apply patching mixture matching original 
concrete in materials and mix except for omission of coarse aggregate, and using a 
blend of white and normal Portland cement as necessary to achieve color match.  
Consolidate thoroughly and strike off slightly higher than surrounding surface. 

 
B. Unexposed Form Finish:  Repair tie holes and patch defective areas.  Rub down or chip off 

fins or other raised areas exceeding 1/4 inch height. 
 
C. Exposed Form Finish:  Repair and patch defective areas, with fins or other projections 

completely removed and smoothed. 
1. Smooth rubbed finish:  Apply to surfaces indicated no later than 24 hours after form 

removal. 
a. Wet concrete surfaces to be finished and rub with Carborundum brick or other 

abrasive until uniform color and texture are achieved. 
b. Do not apply separate grout mixture. 

2. Contiguous unformed surfaces:  Strike smooth and float to a similar texture tops of 
walls, horizontal offsets, and other unformed surfaced adjacent to or contiguous with 
formed surfaces.  Continue final finish of formed surfaces across unformed surfaces, 
unless otherwise specifically indicated. 

 
3.07 CONCRETE CURING AND PROTECTION 
 

A. General: 
1. Prevent premature drying of freshly placed concrete and protect from excessively 

cold or hot temperatures until concrete has cured. 
2. Provide curing of concrete by one of the methods listed and as appropriate to service 

conditions and type of applied finish in each case. 
 
B. Curing Period: 

1. Not less than 7 days for standard cements and mixes. 
2. Not less than 4 days for high early strength concrete using Type III cement. 

 
C. Formed Surfaces:  Cure formed concrete surfaces by moist curing with forms in place for 

full curing period or until forms are removed. 
1. Keep wet wooden or metal forms exposed to heat of the sun. 
2. If forms are removed prior to completion of curing process, continue curing by one of 

the applicable methods specified. 
 
D. Surfaces Not in Contact with Forms 

1. Moisture-retaining cover:  Lap not less than 3 inches at edges and ends, and seal 
with waterproof tape or adhesive.  Repair holes or tears during curing period with 
same tape or adhesive.  Maintain covering in intimate contact with concrete surface.  
Secure to avoid displacement. 
a. Do not use plastic sheeting on surfaces which will be exposed to view when in 

service. 
2. Curing compound:  Apply at rate stated by manufacturer to conform with moisture-

retention requirements specified, using second, immediate application at right angles 
to first, if necessary, and reapply if damaged by rain. 

3. Use curing compounds only in locations permitted or required.  Do not apply to 
surfaces to receive other finished, coatings, or coverings. 

 
E. Avoid rapid drying at end of curing period. 
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F. During and following curing period, protect concrete from temperature changes of adjacent 
air in excess of 5 degrees F per hour and 50 degrees F per 24 hours.  Progressively adjust 
protective measures to provide uniform temperature change over entire concrete surface. 

 
 
 
 
3.08 REMOVAL OF FORMS AND SUPPORTS 
 

A. Non-Load-Bearing Formwork:  Provided that concrete has hardened sufficiently that it will 
not be damaged, forms not actually supporting weight of concrete or weight of soffit forms 
may be removed after concrete has cured at not less than 50 degrees F for 24 hours.  
Maintain curing and protection operations after form removal. 

 
 
3.09 MISCELLANEOUS CONCRETE ITEMS 
 

A. Fill-in:  Fill in holes and openings left in concrete structures for passage of work by other 
trades after such work is in place.  Place such fill-in concrete to blend with existing 
construction, using same mix and curing methods. 

 
B. Equipment Bases and Foundations:  Provide machine and equipment bases and 

foundations, as indicated on drawings.  Set anchor bolts at correct elevations, complying 
with diagrams or templates of equipment manufacturer. 
1. Grout base plates and foundations as indicated with nonshrink grout. 
2. Use nonmetallic grout for exposed conditions, unless otherwise indicated. 
 

C. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated 
items.  Screed, tamp, and finish concrete surfaces as scheduled. 

 
D. Reinforced Masonry:  Provide concrete grout for reinforced masonry where indicated on 

drawings and as scheduled. 
 
 

3.10 CONCRETE REPAIRS 
 

A. Perform cosmetic repairs of concrete surfaces as specified under concrete application. 
 
 
3.11 QUALITY CONTROL TESTING DURING CONSTRUCTION 
 

A. Composite Sampling and Making and Curing of Specimens:  ASTM C 172 and ASTM C 31. 
1. Take samples at point of discharge. 
2. For pumped concrete, perform sampling and testing at the frequencies specified 

herein at point of delivery to pump, and perform additional sampling and testing at 
the same frequency at discharge from line.  Results obtained at point of delivery shall 
be used for acceptance of concrete. 

3. Take samples and perform tests for concrete before and after field addition of 
admixtures.  Report results of all tests. 

 
B. Slump:  ASTM C 143.  Test first 2 loads delivered for each pour and 1 test per strength test 

and additional tests if concrete consistency changes. 
1. Modify sampling to comply with ASTM C 94. 
2. For concrete containing superplasticizer added at the job site, perform slump test 

prior to addition of admixture and after mixing.  Report both test results. 
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3. Visual estimate of slump may be accepted once uniform results are achieved over a 
minimum of 4 samples.  Report all estimated results as such. 

 
C. Air Content or Normal Weight Concrete:  ASTM C 173 or ASTM C 231.  Test first 2 loads 

delivered for each pour and one test per strength test performed on air-entrained concrete. 
 
D. Concrete Temperature: 

1. Test hourly when air temperature is 40 degrees F or below. 
2. Test hourly when air temperature is 90 degrees F or above. 
3. Test each time a set of strength test specimens is made. 

 
E. Compressive Strength Tests:  ASTM C 39. 

1. Compression test specimens:  Mold and cure one set of 4 standard cylinders for each 
compressive strength test required. 

2. Testing for acceptance of potential strength of as-delivered concrete: 
a. Obtain samples on a statistically sound, random basis. 
b. Minimum frequency: 

1. One test per 50 cubic yards or fraction thereof for each day’s pour of 
each concrete class. 

2. One test per 2500 square feet of slab or wall area or fraction thereof for 
each day’s pour of each concrete class. 

3. When less than 5 cubic yards is placed in one day, the architect may, at 
architect’s option, waive laboratory testing of specimens if adequate 
evidence of satisfactory strength is provided.  (Molding and curing of 
these specimens is not waived.) 

4. When the above testing frequency would provide fewer than 5 strength 
tests for a given class of concrete during the project, conduct testing 
from not less than 5 randomly selected batches or from each batch if 
fewer than 5. 

c. Test one specimen per set at 7 days for information unless an earlier age is 
required. 

d. Test 2 specimens per set for acceptance of strength potential; test at 28 days 
unless other age is specified.  The test result shall be the average of the two 
specimens.  If one specimen shows evidence of improper sampling, molding, 
or testing, the test result shall be the result of the remaining specimen; if both 
show such evidence, discard the test result and inform the architect. 

e. Retain one specimen from each set for later testing, if required. 
f. Strength potential of as-delivered concrete will be considered acceptable if all 

of the following criteria are met: 
1. No individual test result falls below specified compressive strength by 

more than 500 psi. 
2. Not more than 10 percent of individual test results fall below specified 

compressive strength f’(c). 
3. Average of any 3 consecutive strength test results equals or exceeds 

specified compressive strength f’(c). 
g. Evaluate construction and curing procedures and implement corrective action 

when strength results for field-cured specimens area less than 85 percent of 
test values for companion laboratory-cured specimens. 

 
F. Test Results:  Testing agency shall report field and laboratory test results in writing to 

architect and contractor within 24 hours of test. 
1. Field test results which do not comply with the project specifications shall be 

immediately reported to project superintendent.  Field reports shall include 
documentation of all such reports and the name of the person results were reported 
to. 

2. Test reports shall contain the following data: 
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a. Project name, number, and other identification. 
b. Name of concrete testing agency. 
c. Date and time of sampling. 
d. Concrete type and class. 
e. Location of concrete batch in the completed work. 
f. All information required by respective ASTM Test methods. 
g. Concrete mix parameters and tolerances. 

3. Nondestructive testing devices such as impact hammer or sonoscope may be used 
at architect’s option for assistance in determining probable concrete strength at 
various locations or for selecting areas to be cored, but such tests shall not be the 
sole basis for acceptance or rejection. 

4. The testing agency shall make additional tests or in-place concrete as directed by the 
architect when test results indicate that specified strength and other concrete 
characteristics have not been attained. 
a. Testing agency may conduct tests of cored cylinders complying with ASTM C 

42, or tests as directed. 
b. Cost of additional testing shall be borne by the contractor when unacceptable 

concrete has been verified. 
 

END OF SECTION 033000 
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                            SECTION 260500 – COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electrical installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. To connect raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section 
"Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
manufacturers specified or approved equal. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified or approved equal. 

2.2 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 
1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch. 

2.3 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Manufacturers:  Subject to compliance with requirements. 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 
e. Or approved equal.   

3. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

4. Pressure Plates:  Plastic.  Include two for each sealing element. 
5. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements.  Include one for each sealing element. 
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2.4 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, non-staining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange 
and install components and equipment to provide maximum possible headroom consistent with 
these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 
cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 
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I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section 
"Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical 
sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration Firestopping." 

                                                                END OF SECTION 260500 
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SECTION 260519 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

1.5 PRODUCT DELIVERY 
 
A. Mark and tag insulated conductors and cables for delivery to site.  Include the following:   

 
1.  Contractor’s name. 
2.  Project title and number. 
3.  Date of manufacture (month & year). 
4.  Manufacturer’s name. 
5.  Data which explains the meaning of coded identification (UL assigned electrical reference 

numbers, UL assigned combination of color marker threads, etc.). 
6.  Environmental suitability information (listed or marked “sunlight resistant” where exposed 

to direct rays of sun; wet locations listed/marked for use in wet locations; other 
applications listed/marked suitable for the applications). 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 
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1.7 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 

PART 2 - PRODUCTS 

2.1 In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, manufacturers 
specified. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 CONDUCTORS AND CABLES 

A. Manufacturers 

1. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Pirelli Cable Corp 
5. Senator Wire & Cable Company. 
6. Southwire Company. 
7. Or Approved Equal. 

B. Copper Conductors:  Comply with NEMA WC 70. 

C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN, XHHW, USE and 
SO. 

D. Multiconductor Cable:  Comply with NEMA WC 70 for armored cable, Type AC; metal-clad 
cable, Type MC; mineral-insulated, metal-sheathed cable, Type MI; Type SO and Type USE 
with ground wire. 

E. Electric Light and Power Wiring: 
a. General:  Rated 600V, NFPA 70 Type THHN/THWN-2 or XHHW-2.  
b. THHN/THWN-2 Gasoline and Oil Resistant:  Polyvinylchloride insulation rated 600 V with 

nylon jacket conforming to UL requirements for type THHN/THWN-2 insulation, with the 
words “GASOLINE AND OIL RESISTANT II” marked thereon. 

c. USE-2:  Dual rated heat and moisture resistant insulation rated 600 V with jacket or dual-
purpose insulation/protective covering conforming to UL requirements for type USE-2 
service entrance cables. 

d. Metal-Clad Cable, NFPA 70 Article 330 Type MC: 
1) Interlocked flexible galvanized steel armor sheath, conforming to UL requirements for 

type MC metal clad cable. 
2) Insulated copper conductors, suitable for 600 volts, rated 90°C, one of the types 

listed in NFPA 70 Table 310.13(A) or of a type identified for use in Type MC cable. 
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3) Internal full-size copper ground conductor with green insulation. 
4) Acceptable Companies:  AFC Cable Systems Inc., Southwire, General Cable. 
5) Connectors for MC cable:  AFC Fitting Inc.’s AFC Series, Arlington Industries Inc.’s 

Saddle grip, or Thomas & Betts Co.’s Tite-Bite with anti-short bushings. 

2.3 CONNECTORS AND SPLICES 

A. Manufacturers:   

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. Illsco Corp 
4. O-Z/Gedney; EGS Electrical Group LLC. 
5. Penn Union 
6. 3M; Electrical Products Division. 
7. Tyco Electronics Corp. 
8. Thomas & Betts 
9. Or Approved Equal. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.4 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

2.5 SLEEVE SEALS 

A. Manufacturers:   

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 
5. Or Approved Equal. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Plastic.  Include two (2) for each sealing element. 
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3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 
required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 
  

2.4     CONNECTORS 
 

1. Connectors specified are part of a system.  Furnish connectors and components, and use 
specific tools and methods as recommended by connector manufacturer to form complete 
connector system. 

2. Connectors shall be UL 486 A listed, or UL 486 B listed for combination dual rated 
copper/aluminum connectors (marked AL7CU for 75 degrees C rated circuits and AL9CU for 
90 degrees C rated circuits). 

3. Spring Type: 
a. Rated 105° C, 600V; Buchanan/Ideal Industries Inc.’s B-Cap, Electrical Products Div./3M’s 

Scotchlok Type Y, R, G, B, O/B+, R/Y+, or B/G+, Ideal Industries Inc.’s Wing Nuts or Wire 
Nuts or approved equal. 

b. Rated 150° C, 600V; Ideal Industries Inc.’s High Temperature Wire-Nut Model 73B, 59B. 
 

4. Indent Type with Insulating Jacket: 
a. Rated 105° C, 600V; Buchanan/Ideal Industries Inc.’s Crimp Connectors, Ideal Industries 

Inc.’s Crimp Connectors, Penn-Union Corp.’s Penn-Crimps, or Thomas & Betts Corp.’s 
STA-KON or approved equal. 

5. Indent Type (Uninsulated):  Anderson/Hubbell’s Versa-Crimp, VERSAtile, Blackburn/T&B 
Corp.’s Color-Coded Compression Connectors, Electrical Products Div./3M’s Scotchlok 10000, 
11000 Series, Burndy’s Hydent, Penn-Union Corp.’s BCU, BBCU Series, or Thomas & Betts 
Corp.’s Compression Connectors or approved equal. 

6. Connector Blocks:  NIS Industires Inc.’s Polaris System, or Thomas & Betts Corp.’s 
Blackburn AMT Series or approved equal. 

7. Resin Splice Kits:  Electrical Products Div./3M’s Scotchcast Brand Kit Nos. 82A Series, 82-B1 
or 90-B1, or Scotchcast Brand Resin Pressure Splicing Method or approved equal. 

8. Heat Shrinkable Splices:  Electrical Products Div./3M’s ITCSN, Raychem Corp.’s Thermofit 
Type WCS, or Thomas & Betts Corp.’s SHRINK-KON Insulators or approved equal. 

9. Cold Shrink Splices:  Electrical Products Div./3M’s 8420 Series or approved equal. 
 

10. Single Cable (Compression Type Lugs):  Copper, one or 2 hole style (to suit conditions), long 
barrel; Anderson/Hubbell’s VERSAtile VHCL, Blackburn/T&B Corp.’s Color-Coded CTL, LCN, 
Burndy’s Hylug YA, Electrical Products Div./3M Scotchlok 31036 or 31145 Series, Ideal 
Industries Inc.’s CCB or CCBL, NSI Industries Inc.’s L, LN Series, Penn-Union Corp.’s BBLU 
Series, or Thomas & Betts Corp.’s 54930BE or 54850BE Series or approved equal. 

11. Single Cable (Mechanical Type Lugs):  Copper, one or 2 hole style (to suit conditions); 
Blackburn/T&B Corp.’s Color-Keyed Locktite Series, Burndy’s Qiklug Series, NSI Industries 
Inc.’s Type TL, Penn-Union Corp.’s VI-TITE Terminal Lug Series, or Thomas & Betts Corp.’s 
Locktite Series or approved equal. 

12. Multiple Cable (Mechanical Type Lugs):  Copper, configuration to suit conditions; Burndy’s 
Qiklug Series, NSI Industries Inc.’s Type TL, Penn-Union Corp.’s VI-TITE Terminal Lug Series, 
or Thomas & Betts Corp.’s Color-Keyed Locktite Series or approved equal. 

 
 
2.5  TAPES 
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A. Plastic Tape:  Electrical Products Div./3M’s Scotch Super 33+ or Scotch 88, Plymouth Rubber 
Co.’s Plymouth/ Bishop Premium 85CW or approved equal. 

B. Rubber Tape:  Electrical Products Div./3M’s Scotch 130C, or Plymouth Rubber Co.’s 
Plymouth/Bishop W963 Plysafe or approved equal. 

C. Moisture Sealing Tape:  Electrical Products Div./3M’s Scotch 2200 or 2210, or Plymouth 
Rubber Co.’s  Plymouth/Bishop 4000 Plyseal-V. 

D. Electrical Filler Tape:  Electrical Products Div./3M’s Scotchfil, or Plymouth Rubber Co.’s 
Plymouth/Bishop 125 Electrical Filler Tape. 

E. Arc Proofing Tapes: 

1. Arc Proofing Tape:  Electrical Products Div./3M’s Scotch 77, Mac Products Inc.’s AP 
Series, or Plymouth Rubber Co.’s Plymouth/Bishop 53 Plyarc or approved equal. 

2. Glass Cloth Tape:  Electrical Products Div./3M’s Scotch 27/Scotch 69, Mac Products Inc.’s 
TAPGLA 5066, or Plymouth Rubber Co.’s Plymouth/Bishop 77 Plyglas or approved equal. 

3. Glass-Fiber Cord:  Mac Products Inc’s MAC 0527 or approved equal. 
 
 
2.6 TAGS 

1. Phenolic:  Two color laminated engraver’s stock, 1/16 inch minimum thickness, machine 
engraved to expose inner core color (white). 

2. Aluminum:  Standard aluminum alloy plate stock, minimum .032 inches thick, engraved areas 
enamel filled or background enameled with natural aluminum engraved characters. 

 
 
2.7 WIRE MANAGEMENT PRODUCTS 
 

A. Clamps and Clips, Cable Ties, Spiral Wraps, Etc:  Catamount/T&B Corp., or Ideal Industries Inc. or 
approved equal. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS 

A. Service Entrance:  Type THHN-THWN or Type XHHW, single conductors in raceway. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway; Armored cable, Type AC; 
Metal-clad cable, Type MC or Mineral-insulated, metal-sheathed cable, Type MI. 
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C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single 
conductors in raceway; Armored cable, Type AC; Metal-clad cable, Type MC or Mineral-
insulated, metal-sheathed cable, Type MI. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-
THWN, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in 
raceway; Armored cable, Type AC; Metal-clad cable, Type MC or Mineral-insulated, metal-
sheathed cable, Type MI. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway; Armored cable, Type AC; Metal-clad cable, Type MC or Mineral-
insulated, metal-sheathed cable, Type MI. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members 
and follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

F. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than un-spliced conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 
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3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Section "Penetration 
Firestopping." 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each splice in cables and conductors 
No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to 
portable scanner. 

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each splice 11 months after date of Substantial Completion. 

b. Instrument:  Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide calibration record for 
device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies splices 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 
 
 
3.7 INSTALLATION 
 

A.  conductors in raceways after the raceway system is completed.  Exceptions: Type MC, MI, or other 
type specifically indicated on the drawings not to be installed in raceways. 

 
B. No grease, oil, or lubricant other than wire-pulling compounds specified may be used to facilitate the 

installation of conductors. 
 
 
3.8 CIRCUITING 
 

A. Do not change, group or combine circuits other than as indicated on the drawings. 
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3.9 COMMON NEUTRAL CONDUCTOR 
 

A. A common neutral may be used for 2 or 3 branch circuits where the circuits are indicated on the 
drawings to be enclosed within the same raceway, provided each branch circuit is connected to 
different phase busses in the panelboard. 

 
B. Exceptions - The following circuits shall have a separate neutral: 

1. Circuits containing ground fault circuit interrupter devices. 

2. Circuits containing solid state dimmers. 

3. Circuits recommended by equipment manufacturers to have separate neutrals. 
 
 
3.10 CONDUCTOR SIZE 
 

A. Conductor Size: 

1. For Electric Light and Power Branch Circuits: Install conductors of size shown on drawings.  
Where size is not indicated, the minimum size allowed is No. 12 AWG. 

2. For Class 1 Circuits: 
a. No. 18 and No. 16 AWG may be used provided they supply loads that do not exceed 6 

amps (No. 18 AWG), or 8 amps (No. 16 AWG). 
b. Larger than No. 16 AWG:  Use to supply loads not greater than the ampacities given in 

NFPA 70 Section 310.15. 

3. For Class 2 Circuits:  Any size to suit application. 

4. For Class 3 Circuits:  Minimum No. 18 AWG. 
 
 
3.11 COLOR CODING 
 

A. Color Coding for 120/208 Volt  and 120/240 single phase, Electric Light and Power Wiring: 

1. Color Code: 
a. 2 wire circuit - black, white. 
b. 3 wire circuit - black, red, white. 
c. 4 wire circuit - black, red, blue, white. 

2. White to be used only for an insulated grounded conductor (neutral).  If neutral is not required 
use black and red, or black, red and blue for phase to phase circuits. 
a. “White” for Sizes No. 6 AWG or Smaller: 

1) Continuous white outer finish, or: 
2) Three continuous white stripes on other than green insulation along its continuous 

length. 
b. “White” for Sizes Larger Than No. 6 AWG: 

1) Continuous white outer finish, or: 
2) Three continuous white stripes on other than green insulation along its continuous 

length, or: 
3) Distinctive white markings (color coding tape) encircling the conductor, installed on the 

conductor at time of its installation.  Install white color coding tape at terminations, and 
at 1’ 0” intervals in gutters, pullboxes, and manholes. 

3. Colors (Black, Red, Blue): 
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a. For Branch Circuits:  Continuous color outer finish. 
b. For Feeders: 

1) Continuous color outer finish, or: 
2) Color coding tapes encircling the conductors, installed on the conductors at time of 

their installation.  Install color coding tapes at terminations, and at 1’ 0” intervals in 
gutter, pullboxes, and manholes. 

 
B. Color Coding For 277/480 Volt Electric Light and Power Wiring: 

1. Color Code: 
a. 2 wire circuit – brown, gray. 
b. 3 wire circuit – brown, yellow, gray. 
c. 4 wire circuit – brown, yellow, orange, gray. 

2. Gray to be used only for an insulated grounded conductor (neutral).  If neutral is not required 
use brown and yellow, or brown, yellow and orange for phase to phase circuits. 
a. “Gray” For Sizes No. 6 AWG or Smaller. 

1) Continuous gray outer finish. 
b. “Gray” For Sizes Larger Than No. 6 AWG: 

1) Distinctive gray markings (color coding tape) encircling the conductor, installed on the 
conductor at time of its installation.  Install gray color coding tape at terminations, and 
at 1’ 0” intervals in gutters, pullboxes, and manholes. 

c. Colors (Brown, Yellow, Orange): 
d. For Branch Circuits:  Continuous color outer finish. 
e. For Feeders: 

1) Continuous color outer finish, or: 
2) Color coding tapes encircling the conductors, installed on the conductors at the time of 

their installation.  Install color coding tapes at terminations, and at 1’ 0” intervals in 
gutters, pullboxes, and manholes. 

 
C. More Than One Nominal Voltage System Within A building:  Permanently post the color coding 

scheme at each branch-circuit panelboard. 
 

D. Existing Color Coding Scheme:  Where an existing color coding scheme is in use, match the 
existing color coding if it is in accordance with the requirements of NFPA 70. 

 
E. Color Code For Wiring Other Than Electric Light and Power: In accordance with ICEA standard S-

73-532 (NEMA WC57-2004).  Other coding methods may be used, as approved. 
 
 
3.12 IDENTIFICATION 
 

A. Identification Tags:  Use tags to identify feeders and designated circuits.  Install tags so that they 
are easily read without moving adjacent feeders or requiring removal of arc proofing tapes.  Attach 
tags with non-ferrous wire or brass chain. 

1. Interior Feeders:  Identify each feeder in pullboxes and gutters.  Identify by feeder number and 
size. 

2. Exterior Feeders:  Identify each feeder in manholes and in interior pullboxes and gutters.  
Identify by feeder number and size, and also indicate building number and panel designation 
from which feeder originates. 

3. Street and Grounds Lighting Circuits:  Identify each circuit in manholes and lighting standard 
bases.  Identify by circuit number and size, and also indicate building number and panel 
designation from which circuit originates. 
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B. Identification Plaque: Where a building or structure is supplied by more than one service, or has any 

combination of feeders, branch circuits, or services passing through it, install a permanent plaque or 
directory at each service, feeder and branch circuit disconnect location denoting all other services, 
feeders, or branch circuits supplying that building or structure or passing through that building or 
structure and the area served by each. 

 
 
3.13 WIRE MANAGEMENT 
 

A. Use wire management products to bundle, route, and support wiring in junction boxes, pullboxes, 
wireways, gutters, channels, and other locations where wiring is accessible. 

 
 
3.14 EQUIPMENT GROUNDING CONDUCTOR 
 

A. Install equipment grounding conductor: 

1. Where specified in other Sections or indicated on the drawings. 

2. In conjunction with circuits recommended by equipment manufacturers to have equipment 
grounding conductor. 

 
B. Equipment grounding conductor is not intended as a current carrying conductor under normal 

operating circumstances. 
 

C. Color Coding For Equipment Grounding Conductor: 

1. Color Code:  Green. 

2. “Green” For sizes No. 6 AWG or Smaller: 
a. Continuous green outer finish, or: 
b. Continuous green outer finish with one or more yellow stripes, or: 
c. Bare copper (see exception below). 

3. “Green” For Sizes Larger Than No. 6: 
a. Stripping the insulation or covering from the entire exposed length (see exception below). 
b. Marking the exposed insulation or covering with green color coding tapes. 
c. Identify at each end and at every point where the equipment grounding conductor is 

accessible. 

4. Exception For use of Bare Copper:  Not allowed for use where NFPA 70 specifically requires 
equipment grounding conductor to be insulated, or where specified in other Sections or 
indicated on the drawings to be insulated. 

 
 
3.15 ARC PROOFING 
 

A. Where indicted on the drawings, arc proof feeders installed in a common pullbox or manhole as 
follows: 

1. Arc proof new feeders. 

2. Arc proof existing feeders that are spliced to new feeders. 

3. Arc proof each feeder as a unit (except feeders consisting of multiple sets of conductors). 

4. Arc proof feeders consisting of multiple sets of conductors by arc proofing each set of 
conductors as a unit. 
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5. Arc proof feeders with half-lapped layer of 55 mils thick arc proofing tape and random wrapped 
or laced with glass cloth tape or glass-fiber cord.  For arc proofing tape less than 55 mils thick, 
add layers to equivalent of 55 mils thick arc proofing tape. 

 
 
3.16 INSULATED CONDUCTOR AND CABLE SCHEDULE - TYPES AND USE 
 

A. Electric Light and Power Circuits: 

1. Type THHN/THWN-2 or XHHW-2:  Wiring in dry or damp locations (except where special type 
insulation is required). 

2. THHN/THWN-2 or XHHW-2:  Wiring in wet locations. 

3. THHN/THWN-2:  Wiring installed in existing raceway systems (except where special type 
insulation is required). 

4. THHN/THWN-2 or XHHW-2:  Wiring for electric discharge lighting circuits (fluorescent, HID), 
except where fixture listing requires wiring rated higher than 90° C. 

5. THHN/THWN-2 Marked “Gasoline and Oil Resistant”:  Wiring to gasoline and fuel oil pumps. 

6. MC: 
a. Branch circuit wiring in wood framed construction (wood joists and wood stud partitions): 

1) Install conductors parallel with joists or studs and attach to the side of these timbers by 
galvanized straps spaced not more than 6 feet apart. 

2) Install conductors through holes bored in the center of the timbers when running at right 
angles to joists or studs. 

3) Do not attach the conductors to the edge of joists or studs. 
b. Branch circuit wiring in movable metal partitions and movable gypsum partitions. 

1) Install conductors in accordance with partition manufacturer’s recommendations. 
c. Branch circuit wiring in metal stud partitions: 

1) Install conductors parallel with studs and attach to the side by galvanized straps 
spaced not more than 6 feet apart. 

2) Install conductors through holes bored in the center of the metal member when running 
at right angles to studs. 
a) Conductors shall be protected by listed bushings or listed grommets covering all 

metal edges. 
 

B. Emergency Feeder Circuits:  Use electrical circuit protective system. 
 

C. Class 1 Circuits:  Use Class 1 wiring specified in Part 2 (except where special type insulation is 
required). 

 
D. Class 2 Circuits:  Use Class 2 wiring specified in Part 2 (except where special type insulation is 

required). 
 

E. Class 3 Circuits:  Use Class 3 wiring specified in Part 2 (except where special type insulation is 
required). 

 
 
3.17 CONNECTOR SCHEDULE - TYPES AND USE 
 

A. Temperature Rating:  Use connectors that have a temperature rating, equal to, or greater than the 
temperature rating of the conductors to which they are connected. 

 
B. Splices: 
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1. Dry Locations: 
a. For Conductors No. 8 AWG or Smaller:  Use spring type pressure connectors, indent type 

pressure connectors with insulating jackets, or connector blocks (except where special type 
splices are required). 

b. For Conductors No. 6 AWG or Larger:  Use connector blocks or uninsulated indent type 
pressure connectors.  Fill indentions in uninsulated connectors with electrical filler tape and 
apply insulation tape to insulation equivalent of the conductor, or insulate with heat 
shrinkable splices or cold shrink splices. 

c. Gutter Taps in Panelboards:  For uninsulated type gutter taps fill indentions with electrical 
filler tape and apply insulation tape to insulation equivalent of the conductor, or insulate with 
gutter tap cover. 

2. Damp Locations:  As specified for dry locations, except apply moisture sealing tape over the 
entire insulated connection (moisture sealing tape not required if heat shrinkable splices or cold 
shrink splices are used). 

3. Wet Locations:  Use uninsulated indent type pressure connectors and insulate with resin splice 
kits, cold shrink splices or heat shrinkable splices.  Exception:  Splices above ground which are 
totally enclosed and protected in NEMA 3R, 4, 4X enclosures may be spliced as specified for 
damp locations. 

 
C. Terminations: 

1. For Conductors No. 10 AWG or Smaller:  Use terminals for: 
a. Connecting wiring to equipment designed for use with terminals. 

2. For Conductors No. 8 AWG or Larger:  Use compression or mechanical type lugs for: 
a. Connecting cables to flat bus bars. 
b. Connecting cables to equipment designed for use with lugs. 

3. For Conductor Sizes Larger Than Terminal Capacity On Equipment:  Reduce the larger 
conductor to the maximum conductor size that terminal can accommodate (reduced section not 
longer than one foot).  Use compression or mechanical type connectors suitable for reducing 
connection. 

 
 
                                                        END OF SECTION 260519 
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                         SECTION 260523 – CONTROL-VOLTAGE ELECTRICAL POWER CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1.  Low-voltage control cabling. 
2. Control-circuit conductors. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Source quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

PART 2 - PRODUCTS 

2.1 BACKBOARDS 

A. Description:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.  Comply with requirements 
for plywood backing panels in Division 06 Section "Rough Carpentry." 

2.2 CONTROL-CIRCUIT CONDUCTORS 

A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway. 
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B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway or power-limited 
cable, concealed in building finishes, complying with UL 83. 

C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or Type TF, complying 
with UL 83. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PATHWAYS 

A. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" 
for installation of conduits and wireways. 

B. Install manufactured conduit sweeps if possible. 

C. Backboards:  Install backboards with 96-inch dimension vertical.  Butt adjacent sheets tightly 
and form smooth gap-free corners and joints. 

3.2 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 
 

1. Terminate all conductors; no cable shall contain unterminated elements.  Make 
terminations only at indicated outlets and terminals. 

2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 
inches and not more than 6 inches from cabinets, boxes, fittings, outlets, and terminals. 

3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii. 

4. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

5. Pulling Cable:  Monitor cable pull tensions. 

C. Installation of Control-Circuit Conductors: 

1. Install wiring in raceways.  Comply with requirements specified in Division 26 Section 
"Raceway and Boxes for Electrical Systems." 

D. Open-Cable Installation: 
 

1. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings 
by cable supports not more than 60 inches apart. 

2. Cable shall not be run through structural members or in contact with pipes, ducts, or 
other potentially damaging items. 

3.3 REMOVAL OF CONDUCTORS AND CABLES 

A. Remove abandoned conductors and cables made obsolete by this contract. 



 

Housing Authority of Bergen County/ 260523-3                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

3.4 CONTROL-CIRCUIT CONDUCTORS 

A. Minimum Conductor Sizes: 

1. Class 1 remote-control and signal circuits, No 14 AWG. 
2. Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG. 
3. Class 3 low-energy, remote-control, alarm, and signal circuits, No 12 AWG. 

3.5 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping." 

3.6 GROUNDING 

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

3.7 IDENTIFICATION 

A. Comply with requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 
 

1. Visually inspect cable placement, cable termination, grounding and bonding, equipment, 
and labeling of all components. 

                                                    

END OF SECTION 260523 
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                SECTION 260526 – GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes methods and materials for grounding systems and equipment, plus the 
following special applications: 

 
1. Underground distribution grounding. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding 
features specified in Part 3 "Field Quality Control" Article, including the following: 
 
1. Ground rods. 

2. Grounding arrangements and connections for separately derived systems. 

3. Grounding for sensitive electronic equipment. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For grounding to include the following in emergency, 
operation, and maintenance manuals: 

1. Instructions for periodic testing and inspection of grounding features at test wells 
grounding connections for separately derived systems based on NETA MTS. 

a. Tests shall be to determine if ground resistance or impedance values remain within 
specified maximums, and instructions shall recommend corrective action if they do 
not. 

b. Include recommended testing intervals. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the International Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 
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1. Testing Agency's Field Supervisor:  Person currently certified by the International 
Electrical Testing Association to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Ground Clamps (Cable to Pipe):  Blackburn/T&B Corp.’s GUV, Burndy’s GAR, GD, GP, GK, or 
OZ/Gedney Co.’s ABG, CG or approved equal. 

B. Ground Clamps (Cable to Rod):  Blackburn/T&B Corp.’s GG, GGH, JAB, GUV, Burndy’s GP, 
GX, GRC, or OZ/Gedney Co.’s ABG or approved equal. 

C. Ground Lugs:  Copper, one or 2 hole style (to suit conditions), long barrel; Anderson/Hubbell’s 
VERSAtile VHCL, Blackburn/T&B Corp.’s Color-Coded CTL, LCN, Burndy’s Hylug YA, 3M 
Scotchlok 31036 or 31145 Series, or Thomas & Betts Corp.’s 54930BE or 54850BE Series or 
approved equal. 

D. Exothermic Type Weld:  Erico Inc.’s Cadweld Process, or Furseweld/T&B Corp.’s Exothermic 
Welding System or approved equal. 

E. Compression Connectors:  Amp Inc.’s Ampact Copper Grounding System, or Burndy’s 
Hyground System or approved equal.  

F. Rod Electrodes:  Copper clad (minimum .010 jacket) ground rods minimum 5/8 inches diameter 
by 8’-0” long. 

G. Plate Electrodes:  Copper plates minimum 0.06 inches thick by 2’-0” square feet of surface 
area. 

H. Grounding Electrode Conductors and Bonding Conductors:  Copper conductors, bare or 
insulated with THW, THW-2, XHHW, XHHW-2, THWN, THWN-2 or THHN insulation. 

I. Hardware:  Silicon-bronze bolts, nuts, flat and lock washers etc. as manufactured by Burndy, or 
OZ/Gedney Co. or approved equal. 

2.2 CONDUCTORS 

A. Insulated Conductors:  Copper or tinned-copper wire or cable insulated for 600 V unless 
otherwise required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 

2. Stranded Conductors:  ASTM B 8. 
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3. Tinned Conductors:  ASTM B 33. 

4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 

5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 

6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-
5/8 inches wide and 1/16 inch thick. 

7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with 
copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus:  Rectangular bars of annealed copper, 1/4 by 2 inches in cross section, unless 
otherwise indicated; with insulators. 

2.3 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, 
with at least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

2.4 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 5/8 by 96 inches minimum in diameter. Chemical-Enhanced 
Grounding Electrodes shall not be used. 

B. Building steel. 

C. Underground water pipe. 

D. Concrete encased electrode. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No.  8 AWG and smaller, and stranded conductors for 
No.  6 AWG and larger, unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No.  2/0 AWG minimum. 

1. Bury at least 24 inches below grade. 
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2. Duct-Bank Grounding Conductor:  Bury 12 inches above duct bank when indicated as 
part of duct-bank installation. 

C. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated. 

1. Install bus on insulated spacers 1 inch, minimum, from wall 6 inches above finished floor, 
unless otherwise indicated. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 

2. Underground Connections:  Welded connectors, except at test wells and as otherwise 
indicated. 

3. Connections to Ground Rods at Test Wells:  Bolted connectors. 

4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 

2. Lighting circuits. 

3. Receptacle circuits. 

4. Single-phase motor and appliance branch circuits. 

5. Three-phase motor and appliance branch circuits. 

6. Flexible raceway runs. 

7. Armored and metal-clad cable runs. 

8. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment 
grounding conductor in branch-circuit runs from equipment-area power panels and 
power-distribution units. 

C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 
humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to air duct 
and connected metallic piping. 

D. Water Heater, Heat-Tracing:  Install a separate insulated equipment grounding conductor to 
each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, 
connected equipment, and components. 
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E. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other 
communication equipment, provide No. 4 AWG minimum insulated grounding conductor in 
raceway from grounding electrode system to each service location, terminal cabinet, wiring 
closet, and central equipment location. 

1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding 
conductor on a 1/4-by-2-by-12-inch grounding bus. 

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, 
except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so 
vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp. 

C. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors from building's 
main service equipment, or grounding bus, to main metal water service entrances to 
building.  Connect grounding conductors to main metal water service pipes, using a 
bolted clamp connector or by bolting a lug-type connector to a pipe flange, using one of 
the lug bolts of the flange.  Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting.  Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

D. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to 
bond across flexible duct connections to achieve continuity. 

E. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 75 feet apart. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 
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1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, at ground test 
wells.  Make tests at ground rods before any conductors are connected. 

a. Measure ground resistance not less than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

3. Prepare dimensioned drawings locating each test well, ground rod and ground rod 
assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, 
and key to the record of tests and observations.  Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results.  Describe measures taken to improve test results. 

B. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms. 

2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohm(s). 

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

                                                            END OF SECTION 260526 
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                 SECTION 260529 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

B. Related Sections include the following: 

1. Division 26 Section "Vibration and Seismic Controls For Electrical Systems" for products 
and installation requirements necessary for compliance with seismic criteria. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 
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1. Steel slotted support systems. 

B. Shop Drawings:   Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 

B. Comply with NFPA 70. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 07 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly. 

1. Manufacturers:   

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 
h. Or Approved Equal. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4. 
3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-

4. 
5. Channel Dimensions:  Selected for applicable load criteria. 
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B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with 9/16-inch- diameter holes at a maximum of 8 inches o.c., in at least 1 
surface. 

1. Manufacturers:   

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. Fabco Plastics Wholesale Limited. 
d. Seasafe, Inc. 
e. Or Approved Equal. 

2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for 
use with those items. 

3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may 
be stainless steel. 

4. Rated Strength:  Selected to suit applicable load criteria. 

C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 
riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported.  Body shall be malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened Portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Manufacturers:   

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 
6) Or Approved Equal. 

2. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

4. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325. 
5. Toggle Bolts:  All-steel springhead type. 
6. Hanger Rods:  Threaded steel. 
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2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel
shapes and plates.

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with conduit clamps.

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above
suspended ceilings and for fastening raceways to trapeze supports where permitted by signed
ands sealed shop drawings.

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC
may be supported by openings through structure members, as permitted in NFPA 70 where
permitted by signed ands sealed shop drawings.

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 lb.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood:  Fasten with lag screws or through bolts.
2. To New Concrete:  Bolt to concrete inserts.
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor

fasteners on solid masonry units.
4. To Existing Concrete:  Expansion anchor fasteners.
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5. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69  or 
Spring-tension clamps. 

6. To Light Steel:  Sheet metal screws. 
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

                                                     END OF SECTION 260529 
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SECTION 260532 – INTERIOR RACEWAYS, FITTINGS, AND ACCESSORIES 

PART 1 - GENERAL 

1.01 REFERENCES 

A. NFPA, NEMA, ANSI, and UL. 

1.02 SUBMITTALS 

A. Product Data:  Catalog sheets, specifications and installation instructions. 

PART 2 - PRODUCTS 

2.01 RACEWAYS 
 

A. Rigid Ferrous Metal Conduit:  Steel, hot dipped galvanized on the outside and inside, UL 
categorized as Rigid Ferrous Metal Conduit (identified on UL Listing Mark as Rigid Metal Conduit 
- Steel or Rigid Steel Conduit), by Allied Tube & Conduit Corp., Republic Conduit, or Wheatland 
Tube Co. or approved equal. 

 
B. Intermediate Ferrous Metal Conduit:  Steel, galvanized on the outside and enameled on the 

inside, UL categorized as Intermediate Ferrous Metal Conduit (identified on UL Listing Mark as 
Intermediate Metal Conduit or IMC), by Allied Tube & Conduit Corp., Republic Conduit, or 
Wheatland Tube Co. or approved equal. 

 
C. Electrical Metallic Tubing:  Steel, galvanized on the outside and enameled on the inside, UL 

categorized as Electrical Metallic Tubing (identified on UL Listing Mark as Electrical Metallic 
Tubing), by Allied Tube & Conduit Corp Republic Conduit, or Wheatland Tube Co. or approved 
equal. 

 
D. Flexible Metal Conduit:  Galvanized steel strip shaped into interlocking convolutions, UL 

categorized as Flexible Metal Conduit (identified on UL Listing Mark as Flexible Steel Conduit or 
Flexible Steel Conduit Type RW), by AFC Cable Systems Inc., Anamet Electrical Inc., Electri-Flex 
Co., or International Metal Hose Co. or approved equal. 

 
E. Liquid-tight Flexible Metal Conduit: UL categorized as liquid-tight flexible metal conduit (identified 

on UL Listing Mark as Liquid-Tight Flexible Metal Conduit, also specifically marked with 
temperature and environment application data), by AFC Cable Systems Inc., Anamet Electrical 
Inc., Electri-Flex Co., or Universal Metal Hose Co. or approved equal. 

 
F. Wireways, Fittings and Accessories: 

1. NEMA 1 (Without Knockouts):  Square D Co.’s Class 5100, Cooper B-Line, 
Hubbell/Wiegmann’s HS Series or equivalent as manufactured by Pentair/Hoffman or 
approved equal. 

2.02 FITTINGS AND ACCESSORIES 
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A. Insulated Bushings: 

1. Threaded, malleable iron/zinc electroplate with 105 degrees C minimum plastic insulated 
throat; Appleton Electric Co.’s BU50I Series, Cooper/Crouse-Hinds’ 1031 Series, OZ/Gedney 
Co.’s IBC-50 Series, Raco Inc.’s 1132 Series, Steel City/T & B Corp.’s BI-901 Series, or 
Thomas & Betts Corp.’s 1222 Series or approved equal. 

2. Threaded malleable iron with 150 degrees C plastic throat; Appleton Electric Co.’s BU501 
Series, Cooper/Crouse-Hinds’ H1031 Series, or OZ/Gedney Co.’s IBC-50 Series or approved 
equal. 

 
B. Plastic Bushings for 1/2 and 3/4 Inch Conduit: 

1. 105 degrees C minimum temperature rating; Appleton Electric Co.’s BBU50, BBU75, 
Blackburn (T & B Corp.’s) 50 BB, 75 BB, Cooper/Crouse-Hinds’ 931,932, or OZ/Gedney 
Co.’s IB-50, IB-75, Raco Inc.’s 1402, 1403, Steel City/T & B Corp.’s BU-501, BU-502, or 
Thomas & Betts Corp.’s 222, 223 or approved equal. 

2. 150 degrees C temperature rating; Appleton Electric Co.’s BBU50H, BBU75H, 
Cooper/Crouse-Hinds’ H-931, H-932, or OZ/Gedney Co.’s A-50, A-75, or approved equal. 

 
C. Insulated Grounding Bushings: 

1. Threaded, malleable iron/zinc electroplate with 105 degrees C minimum plastic insulated 
liner, and ground lug; Appleton Electric Co.’s GIB-50 Series, Cooper/Crouse-Hinds’ GLL 
Series, OZ/Gedney Co.’s IBC-50L Series, Raco Inc.’s 1212 Series, Steel City/T & B Corp.’s 
BG-801 (1/2 to 2”) Series, or Thomas & Betts Corp.’s 3870 or approved equal. 

2. Threaded malleable iron/zinc electroplate with 150 degrees C plastic insulated liner, and 
ground lug; Appleton Electric Co.’s GIB Series, Cooper/Crouse-Hinds’ HGLL Series, or 
OZ/Gedney Co.’s IBC-50L Series, or Thomas & Betts Corp.’s 3870 or approved equal. 

 
D. Connectors and Couplings: 

1. Locknuts:  UL, steel/zinc electroplate; Appleton Electric Co.’s BL-50 Series, Cooper/Crouse-
Hinds’ 11 Series, OZ/Gedney Co.’s 1-50S Series, Raco Inc.’s 1002 Series, Steel City/T&B 
Corp.’s LN-101 Series, or Thomas & Betts Corp.’s 141 Series or approved equal. 

2. Grounding Wedge:  Thomas & Betts Corp.’s 3650 Series or approved equal. 

3. Couplings for Rigid Metal and IMC Conduit:  Standard galvanized threaded couplings as 
furnished by conduit manufacturer, Allied Tube & Conduit Corp.’s Kwik-Couple, or Thomas & 
Betts Corp.’s Shamrock or approved equal. 

4. Three Piece Conduit Coupling For Rigid Metal and IMC Conduit:  Steel, malleable iron, zinc 
electroplate; Allied Tube & Conduit Corp.’s Kwik-Couple, Appleton Electric Co.’s EC-50 
Series, Cooper/Crouse-Hinds’ 190M Series, OZ/Gedney Co.’s 4-50 Series, Raco Inc.’s 1502 
Series, Steel City/T & B Corp.s EK-401 Series, or Thomas & Betts Corp.’s 675 Series or 
approved equal. 

5. Electrical Metallic Tubing Couplings and Insulated Connectors: Compression type, steel/zinc 
electroplate; Appleton Electric Co.’s TW-50CS1, TWC-50CS Series, Cooper/Crouse-Hinds’ 
1650, 660S Series, Raco Inc.’s 2912, 2922 Series, Steel City/T & B Corp.’s TC-711 Series, or 
Thomas & Betts Corp.’s 5120, 5123 Series or approved equal.  
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6. Flexible Metal Conduit Connectors:  Arlington Industries Inc.’s Saddle-Grip, OZ/Gedney Co.’s 
C-8T, 24-34T, ACV-50T Series, or Thomas & Betts Corp.’s Nylon Insulated Tite-Bite Series 
or approved equal. 

7. Liquid-tight Flexible Metal Conduit Connectors:  Steel, malleable iron, zinc electroplate, 
insulated throat; Appleton Electric Co.’s STB Series, Cooper/Crouse-Hinds’ LTB Series, 
OZ/Gedney Co.’s 4Q-50T Series, Raco Inc.’s 3512 Series, Steel City/T & B Corp.’s LT-701 
Series, or Thomas & Betts Corp.’s 5332 Series or approved equal. 

 
E. Conduit Bodies (Threaded): 

1. Malleable Iron/Zinc Electroplate:  Zinc electroplate malleable iron or cast iron alloy bodies 
with zinc electroplate steel covers; Appleton Electric Co.’s Unilets, Cooper/Crouse-Hinds’ 
Condulets, OZ/Gedney Co.’s Conduit Bodies, or Thomas & Betts Corp.’s Conduit Bodies or 
approved equal. 

 
F. Expansion Fittings: 

1. Malleable Iron, Zinc Electroplate Finish:  Appleton Electric Co.’s XJ or OZ/Gedney Co.’s AX 
(TX for EMT), with external bonding jumper or approved equal. 

2. Electrogalvanized Steel:  Cooper/Crouse-Hinds’ XJG (XJG-EMT for EMT), or Thomas & 
Betts Corp.’s XJG, with internal grounding or approved equal. 

 
G. Deflection Fittings:  Appleton Electric Co.’s DF, Cooper/Crouse-Hinds’ XD, or OZ/Gedney Co.’s 

Type DX or approved equal. 
 

H. Sealant for Raceways Exposed to Different Temperatures:  Sealing compounds and accessories 
to suit installation; Appleton Electric Co.’s DUC, or Kwiko Sealing Compound with fiber filler, 
Cooper/Crouse-Hinds’ Chico A Sealing Compound with Chico X fiber, Electrical Products Division 
3M Scotch products, OZ Gedney Co.’s DUX or EYC sealing compound with EYF damming fiber, 
or Thomas & Betts Corp.’s Blackburn DX or approved equal. 

 
I. Vertical Conductor Supports:  Kellems/Hubbell Inc.’s Conduit Riser Grips, or OZ/Gedney Co.’s 

Type M, Type R or approved equal. 
 

J. Pulling-In-Line for Installation in Spare and Empty Raceways:  Polypropylene monofilament utility 
line; Greenlee Textron Inc.’s Poly Line 430, 431, or Ideal Industries Powr-Fish Pull-Line 31-340 
Series or approved equal. 

PART 3 - EXECUTION 

3.01 RACEWAY INSTALLATION - GENERAL 
 

A. Number of Raceways:  Do not change number of raceways to less than the number indicated on 
the drawings. 

1. Each raceway shall enclose one circuit unless otherwise indicated on the drawings. 
 

B. Raceways for Future Use (Spare Raceways and Empty Raceways):  Draw fish tape through 
raceways in the presence of the Director’s Representative to show that the raceway is clear of 
obstructions. 

1. Leave a pulling-in line in each spare and empty raceway. 
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C. Conduit Installed Concealed: 

1. Install conduit concealed unless otherwise indicated on the drawings. 

2. New Construction: 
a. Run conduit in the ceilings, walls, and partitions. 
b. Install conduit in concrete slabs, under slabs on grade, or under slabs above finished 

ceilings where indicated on the drawings.  Concrete slabs that are both ceilings and 
floors shall be treated as floor slabs. 
1) Conduit in Slab:  Run 3/4 inch conduit in the slab where placement of reinforcement 

and slab thickness is sufficient to allow 1-1/2 inches of concrete cover over conduit, 
otherwise run conduit under slab.  Run conduit one inch and larger in the slab in the 
specific location(s) where it is indicated on the drawing to be run in the slab, 
otherwise run conduit under slab. 
a) Run conduit under reinforcement where reinforcement is in upper portion or 

middle of slab. 
b) Run conduit over reinforcement where reinforcement is in lower portion of slab. 
c) Run conduit between reinforcement where reinforcement is in upper and lower 

portions of slab. 
d) Separate parallel conduits minimum of 2 inches so that each conduit will be 

enveloped in concrete. 
e) Pass conduit over steel beams, if any, parallel with the reinforcement. 
f) Tie down conduit to avoid movement during placement of concrete. 
g) Demonstrate to the Director’s Representative that conduit has been placed to 

allow minimum of 1-1/2 inches of concrete cover. 
2) Conduit Under Slab on Grade: 

a) Run conduit under vapor barrier, if any. 
b) Install equipment grounding conductor in each conduit.  Bond at boxes and 

equipment to which conduit is connected. 
3) Conduit Under Slab, Above Finished Ceiling: 

a) Attach conduit to bottom of slab or structure supporting the slab. 
b) Firestop through-penetrations of the slab. 

3. If any portions of the conduit system cannot be installed concealed due to conditions 
encountered in the building, report such conditions and await approval in writing before 
proceeding. 

 
D. Conduits Penetrating Concrete Floor Slabs (Concrete slabs that are both ceilings and floors shall 

be treated as floor slabs): 

1. Provide a minimum of 2 inches between conduits that vertically penetrate elevated concrete 
slabs. 

2. Provide firestopping and spray on fireproofing at locations where conduits penetrate surface 
of floor slab and slab is part of fire rating required for construction. 

 
E. Conduit Installed Exposed: 

1. Install conduit exposed where indicated on the drawings. 

2. Install conduit tight to the surface of the building construction unless otherwise indicated or 
directed. 
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3. Install vertical runs perpendicular to the floor. 

4. Install runs on the ceiling perpendicular or parallel to the walls. 

5. Install horizontal runs parallel to the floor. 

6. Do not run conduits near heating pipes. 

7. Installation of conduit directly on the floor will not be permitted. 
 

F. Conduit Size:  Not smaller than 3/4 inch electrical trade size.  Where type FEP, THHN, THWN, 
THWN-2, XHH, XHHW, or XHHW-2 conductors are specified for use under Section 260519, the 
minimum allowable conduit size for new Work shall be based on Type THW conductors. 

 
G. Conduit Bends:  For 3/4 inch conduits, bends may be made with manual benders.  For all conduit 

sizes larger than 3/4 inch, manufactured or field fabricated offsets or bends may be used.  Make 
field fabricated offsets or bends with an approved hydraulic bender. 
 

3.02 RACEWAY INSTALLATION - SPECIAL AREAS 
 

A. Raceways Exposed to Different Temperatures:  Where portions of an interior raceway system are 
exposed to widely different temperatures, seal interior and exterior of raceway to prevent 
circulation of air from a warmer to a colder section through the raceway installation. 

1. Refrigerated Rooms:  Install conduit body or junction box in the raceway system on warm 
side of refrigerated room.  After conductors are installed, seal interior of the raceway at the 
conduit body or junction box. 

2. Heated Areas to Unheated Areas:  After conductors are installed, seal interior of the raceway 
at the nearest conduit body, outlet or junction box in the heated area adjoining the unheated 
area. 

 
B. Conduit in Waterproofed Floors:  Install conduit runs in waterproof floors to avoid penetrating the 

waterproofing.  Avoid penetration of waterproofing with conduit risers so far as practicable. 

1. Where it is necessary to puncture the waterproofing for a conduit riser, install a standard 
weight steel pipe sleeve extending one inch above the finished floor level.  Flash the steel 
pipe sleeve to the waterproofing with 16 ounce copper.  Construct the flashing with a copper 
tube extending the full height of the sleeve, soldered to a copper base extending 6 inches in 
all directions from the sleeve. 

2. The flashing will be integrated into the waterproofing by the Construction Contractor.  Provide 
solid cast brass floor plates with chromium finish where pipe sleeves are exposed in rooms. 

 
3.03 RACEWAY SCHEDULE 
 

A. Rigid Ferrous Metal Conduit:  Install in locations where specified or indicated on the drawings or 
referenced below. 

1. Boiler Room 

2. Rooftop equipment where conduit is exposed. 
 

B. Intermediate Ferrous Metal Conduit:  May be installed in all dry and damp locations except: 

1. Where other type raceways are specified or indicated on the drawings. 
 

C. Electrical Metallic Tubing: 
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1. May be installed concealed as branch circuit conduits above suspended ceilings where 
conduit does not support fixtures or other equipment. 

2. May be installed concealed as branch circuit conduits in hollow areas in dry locations, 
including: 
a. Hollow concrete masonry units, except where cores are to be filled (use Rigid Metal 

Conduit). 
b. Drywall construction with sheet metal studs, except where studs are less than 3-1/2 

inches deep. 

3. May be installed exposed as branch circuit conduits in dry non-hazardous locations at 
elevations over 10’-0” above finished floor where conduit does not support fixtures or other 
equipment. 

 
D. Flexible Metal Conduit:  Install equipment grounding conductor in the flexible metal conduit and 

bond at each box or equipment to which conduit is connected: 

1. Use for final conduit connection to recessed lighting fixtures in suspended ceilings.  Use 4 to 
6 feet of flexible metal conduit, minimum size 1/2 inch, between junction box and fixture.  
Locate junction box at least 1 foot from fixture and accessible if the fixture is removed. 

2. Use 1 to 3 feet of flexible metal conduit for final conduit connection to: 
a. Emergency lighting units. 
b. Dry type transformers. 
c. Motors with open, drip-proof or splash-proof housings. 
d. Equipment subject to vibration (dry locations). 
e. Equipment requiring flexible connection for adjustment or alignment (dry locations). 

3. May be installed concealed as branch circuit conduits in drywall construction with sheet metal 
studs, except where studs are less than 3-1/2 inches deep. 

 
E. Liquid-tight Flexible Metal Conduit:  Install equipment grounding conductor in liquid-tight flexible 

metal conduit and bond at each box or equipment to which conduit is connected: 

1. Use 1 to 3 feet of liquid-tight flexible metal conduit (UL listed and marked suitable for the 
installation’s temperature and environmental conditions) for final conduit connection to: 
a. Motors with weather-protected or totally enclosed housings. 
b. Equipment subject to vibration (damp and wet locations). 
c. Equipment requiring flexible connection for adjustment or alignment (damp and wet 

locations). 
 

F. Wireways:  May be used indoors in dry locations for exposed raceway between grouped, wall 
mounted equipment. 

 
3.04 FITTINGS AND ACCESSORIES SCHEDULE 
 

A. General: 

1. Use fittings and accessories that have a temperature rating equal to, or higher than the 
temperature rating of the conductors to be installed within the raceway. 

2. Use zinc electroplate or hot dipped galvanized steel/malleable iron or cast iron alloy fittings 
and accessories in conjunction with ferrous raceways in dry and damp locations unless 
otherwise specified or indicated on the drawings. 

3. Use insulated grounding bushings or grounding wedges on ends of conduit for terminating 
and bonding equipment grounding conductors, when required, if cabinet or boxes are not 
equipped with grounding/bonding screws or lugs. 

4. Use caps or plugs to seal ends of conduits until wiring is installed to exclude foreign material. 
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5. Use insulated grounding bushings on the ends of conduits that are not directly connected to 
the enclosure, such as stub-ups under equipment, etc., and bond between bushings and 
enclosure with equipment grounding conductor. 

6. Use expansion fittings where raceways cross expansion joints (exposed, concealed, buried). 

7. Use deflection fittings where raceways cross expansion joints that move in more than one 
plane. 

8. Use 2 locknuts and an insulated bushing on end of each conduit entering sheet metal cabinet 
or box in dry or damp locations. 
a. Plastic bushing may be used on 3/4 inch conduit in lieu of insulated bushing. 
b. Terminate conduit ends within cabinet/box at the same level. 

 
B. For Rigid and Intermediate Metal Conduit:  Use threaded fittings and accessories.  Use 3 piece 

conduit coupling where neither piece of conduit can be rotated. 
 

C. For Electrical Metallic Tubing:  Use compression type connectors and couplings.   
 

D. For Flexible Metal Conduit:  Use flexible metal conduit connectors. 
 

E. For Liquid-tight Flexible Metal Conduit:  Use liquid-tight connectors. 

F. For Wireways:  Use wireway manufacturer’s standard fittings and accessories. 
 
 

END OF SECTION 260532 
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                      SECTION 260533 – RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

B. Related Sections include the following: 

1. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for 
exterior ductbanks, manholes, and underground utility construction. 

1.2 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

C. FMC:  Flexible metal conduit. 

D. IMC:  Intermediate metal conduit. 

E. LFMC:  Liquidtight flexible metal conduit. 

F. NBR:  Acrylonitrile-butadiene rubber. 

G. RNC:  Rigid nonmetallic conduit. 

1.3 MATERIALS 

A. Metal Conduits and Fittings: 

1. GRC. 
2. ARC. 
3. PVC-coated rigid steel conduit]. 
4. EMT. 
5. FMC: Zinc-coated steel. 
6. LFMC. 
7. Fittings: 

a. Conduit fittings for hazardous (classified) locations. 
b. EMT: Steel type. Provide compression coupling up to 1-1/4 inch and setscrew 1-

1/2 inch and larger. 
c. Expansion fittings. 
d. PVC coated. 

B. Nonmetallic Conduit and Fittings: 

1. ENT. 
2. RNC. 
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3. LFNC. 
4. HDPE. 
5. Fittings: Match conduit. 

C. Metal Wireways and Auxiliary Gutters: Sheet metal with [ screw-cover type for indoor and 
Flanged-and-gasketed type for outdoors unless otherwise indicated. 

D. Nonmetallic Wireways and Auxiliary Gutters: PVC plastic. 

E. Surface Metal Raceways: Metal, galvanized steel, with snap-on covers. 

F. Surface Nonmetallic Raceways: Two- or three-piece, rigid PVC. 

G. Boxes, Enclosures, and Cabinets: 

1. Metal Outlet and Device Boxes: Aluminum. 
2. Nonmetallic outlet and device boxes. 
3. Metal Floor Boxes: Cast metal or Sheet metal, fully adjustable. 
4. Nonmetallic Floor Boxes: Non-adjustable, rectangular. 
5. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 

50 lb. 
6. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan 

weighing 70 lb. 
7. Small sheet metal pull and junction boxes. 
8. Cast-metal access, pull, and junction boxes. 
9. Box extensions. 
10. Gangable boxes are allowed. 
11. Hinged-Cover Enclosures: Metal or Nonmetallic. 
12. Cabinets: Galvanized steel. 

H. Handholes and Boxes for Exterior Underground Wiring: Polymer concrete with polymer-
concrete, Fiberglass with polymer-concrete, Fiberglass with reinforced concrete, Fiberglass with 
cast-iron, Fiberglass with hot-dip galvanized-steel diamond-plate or Fiberglass with fiberglass 
frame and cover, prototype tested for compliance with SCTE 77. 

1. Configuration: Open bottom. 
2. Weatherproof cover. 
3. Cover Legend: "ELECTRIC." 

1.4 RACEWAY APPLICATION 

A. Outdoors: 

1. Exposed: RMC or RNC, Type EPC-80-PVC. 
2. Concealed, Aboveground: RMC. 
3. Underground: RNC, Type EPC-40-PVC, Type EPC-80-PVC,. 
4. Connection to Vibrating Equipment: LFMC. 
5. Boxes and Enclosures, Aboveground: Type 3R. 

B. Indoors: 

1. Exposed, Not Subject to Physical Damage: EMT  
2. Exposed, Not Subject to Severe Physical Damage: EMT. 
3. Exposed and Subject to Severe Damage: RMC. 
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4. Concealed: EMT. 
5. Connection to Vibrating Equipment: FMC, except LFMC in damp or wet locations. 
6. Damp or Wet Locations: RMC. 
7. Boxes and Enclosures: Type 1, except Type 4 stainless steel in institutional and 

commercial kitchens and damp or wet locations. 

C. Minimum Raceway Size: 3/4-inch (21-mm) trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Threaded rigid steel conduit fittings. 
2. PVC Externally Coated, Rigid Steel Conduits: Fittings listed for use with this type of 

conduit. 
3. EMT: Setscrew or compression fittings. 
4. Flexible Conduit: Fittings listed for use with flexible conduit. 

1.5 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Custom enclosures and cabinets. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and 
cabinets and their mounting provisions, including those for internal components, will withstand 
seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical 
Systems." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

a. The term "withstand" means "the cabinet or enclosure will remain in place without 
separation of any parts when subjected to the seismic forces specified." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

D. Source quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

 
1. Comply with NFPA 70.  
2. N. J. Uniform Construction Code  
3. NECA 1 
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1.7 COORDINATION 

A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension 
system with other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies.  

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 METAL CONDUIT AND TUBING 

A. Manufacturers:   

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 
10. Or Approved Equal. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. IMC:  ANSI C80.6. 

D. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040 inch, minimum. 

E. EMT:  ANSI C80.3. 

F. LFMC:  Flexible steel conduit with PVC jacket. 

G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 
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1. Fittings for EMT:  Insulated set screws ½” through 2”; compression type 2 ½” through 4”; 
pie cast fittings are not permitted. 

2. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch, with 
overlapping sleeves protecting threaded joints. 

H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies 
and compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

2.3 NONMETALLIC CONDUIT AND TUBING 

A. Manufacturers:   

1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. RACO; a Hubbell Company. 
12. Thomas & Betts Corporation. 
13. Or Approved Equal. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC unless otherwise indicated. 

C. LFNC:  UL 1660. 

D. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material. 

E. Fittings for LFNC:  UL 514B. 

2.4 SURFACE RACEWAYS 

A. Surface Nonmetallic Raceways:  Two or three-piece construction, manufactured of rigid PVC 
with texture and color selected by Architect from manufacturer's standard colors. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
a. Hubbell Incorporated; Wiring Device-Kellems Division. 
b. Walker Systems, Inc.; Wiremold Company (The). 
c. Wiremold Company (The); Electrical Sales Division. 
d. Or Approved Equal. 

 
2.5 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:   

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
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2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 
14. Or Approved Equal. 

B. Galvanized Steel Outlet Boxes:  Standard galvanized steel boxes and device covers by 
Appleton Electric Co., Beck Mfg./Picoma Industries, Cooper/Crouse-Hinds, Raco/Div. of 
Hubbell, or Steel City/T & B Corp or approved equal. 

C. Galvanized Steel Junction and Pull Boxes:  Code gage, galvanized steel screw cover boxes by 
Delta Metal Products Inc., Hoffman Enclosures Inc., Hubbell Wiegmann, Lee Products Co., or 
Rittal/Electromate or approved equal. 

D. Threaded Type Boxes: 
1. Outlet Boxes: 

a. For Dry, Damp Locations:  Zinc electroplate malleable iron or cast iron alloy boxes 
by Appleton Electric Co., Cooper/Crouse-Hinds Co., OZ/ Gedney Co., or Thomas 
& Betts Corp. with zinc electroplate steel covers to suit application or approved 
equal. 
 

b. For Wet Locations:  Malleable iron or cast iron alloy boxes with hot dipped 
galvanized or other specified corrosion resistant finish as produced by 
Cooper/Crouse-Hinds (hot dipped galvanized or Corro-free epoxy powder coat), 
OZ/Gedney Co. (hot dipped galvanized), or Thomas & Betts Corp. (hot dipped 
galvanized) with stainless steel cover screws, and malleable iron covers gasketed 
to suit application or approved equal. 
 

2. Adfa.  Junction and Pull Boxes: 

a. For Dry, Damp Locations:  Zinc electroplate cast iron boxes by Appleton Electric Co., 
Cooper/Crouse-Hinds, OZ/Gedney Co., or Thomas & Betts Corp. with zinc electroplate 
steel or cast iron cover or approved equal. 

b. For Wet Locations:  Cast iron boxes by Cooper/Crouse-Hinds’ (hot dipped galvanized or 
Corro-free epoxy powder coat), OZ/Gedney Co. (hot dipped galvanized), or Thomas & 
Betts Corp. (hot dipped galvanized) with stainless steel cover screws and cast iron cover 
gasketed to suit application or approved equal. 

 3. Conduit Bodies, Threaded (Provided with a Volume Marking): 

a. For Dry, Damp Location:  Zinc electroplate malleable iron or cast iron alloy bodies with 
zinc electroplate steel covers; Appleton Electric Co.’s Unilets, Cooper/Crouse-Hinds’ 
Condulets, OZ/Gedney Co.’s Conduit Bodies, or Thomas & Betts Corp.’s Conduit Bodies 
or approved equal. 

b.  For Wet Locations:  Malleable iron or cast iron alloy bodies with hot dipped galvanized or 
other specified corrosion resistant finish; Cooper/Crouse-Hinds’ Condulets (hot dipped 
galvanized or Corro-free epoxy power coat), OZ/Gedney Co.’s Conduit Bodies (hot 
dipped galvanized), or Thomas & Betts Corp.’s Conduit Bodies (hot dipped galvanized) 
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with stainless steel cover screws and malleable iron covers gasketed to suit application 
or approved equal. 

E. Specific Purpose Outlet Boxes:  As fabricated by equipment manufacturers for mounting their 
equipment thereon. 

F. Outlet Boxes and Related Products for Fire Rated Construction: 

 1. Parameters For Use of Listed Metallic Outlet or Switch Boxes:  UL Electrical Construction 
Equipment Directory - Metallic Outlet Boxes (QCIT). 

 2. Wall Opening Protective Materials:  As listed in UL Fire Resistance Directory - Wall Opening 
Protective Materials (CLIV), or UL Electrical Construction Equipment Directory - Wall Opening 
Protective Materials (QCSN). 

 
F. Floor Power/Data Boxes (FB): 

 1. Three gang configuration, stamped steel floor box. Box shall be 3 by 4 by 11 inches nominal 
and have recessed power activations and data and audio/video compartments. Knockouts 
shall be available in ½”, ¾”, and 1 inch sizes. 

 2. Provide three gang polycarbonate concrete floor flange, color as selected by Architect. 

 3. Model Wiremold Evolution series or approved equal. 

G. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

H. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover. 

I. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

J. Metal Floor Boxes:  Cast or sheet metal, semi-adjustable, rectangular. 

K. Nonmetallic Floor Boxes:  Nonadjustable, round. 

L. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

M. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum or galvanized, cast 
iron with gasketed cover. 

N. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures:  Plastic. 

O. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
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2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

1. Manholes for service conduits or duct banks shall be constructed and placed in 
accordance with the requirements of the affected utility company. All handholes for utility 
service shall comply with all requirements, including Manufacturer, of the affected utility 
company. 

B. Description:  Comply with SCTE 77. 

1. Configuration:  Units shall be designed for flush burial and have open bottom, unless 
otherwise indicated. 

2. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 
load rating consistent with enclosure. 

3. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
4. Cover Legend:  Molded lettering, as indicated for each service.  
5. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks 

and pulling-in irons installed before concrete is poured. 

C. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a 
combination of the two. 

1. Manufacturers:   

a. AC Miller Concrete Products  
b. Armorcast Products Company 
c. Carson Industries LLC. 
d. CDR Systems Corporation. 
e. NewBasis.  
f. Rotondo Precast. 
g. Quazite. 
h. Or Approved Equal. 

D. Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover:  Sheet-molded, 
fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame. 

 
1. Manufacturers:   

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. Christy Concrete Products. 
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast. 
e. Or Approved Equal. 

E. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers 
of polymer concrete. 

 
1. Manufacturers:   

a. Carson Industries LLC. 
b. Christy Concrete Products. 
c. Nordic Fiberglass, Inc. 
d. Or Approved Equal. 
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2.7 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

2.8 SLEEVE SEALS 

A. Manufacturers:   

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 
5. Or Approved Equal. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements.  Include one for each sealing element. 
 
 
 
2.9 SUPPORTING DEVICES 
 

A. Fasteners:  Furnish all fasteners and hardware compatible with the materials and methods re-
quired for attachment of supporting devices. 

 1. Slotted Type Concrete Inserts:  Galvanized pressed steel plate complying with ASTM A 283; 
box-type welded construction with slot designed to receive steel nut and with knockout cover, 
hot-dipped galvanized in compliance with ASTM A 123. 

 2. Masonry Anchorage Devices:  Expansion shields complying with FS FF-S-325, as follows: 

a. Furnish lead expansion shields for machine screws and bolts 1/4 inch and smaller; head-
out embedded nut type, single unit class, Group I, Type l, Class 1. 

b. Furnish lead expansion shields for machine screws and bolts larger than 1/4 inch in size; 
head-out embedded nut type, multiple unit class, Group I, Type 1, Class 2. 

c. Furnish bolt anchor expansion shields for lag bolts, zinc alloy, long-shield anchors class, 
Group II, Type 1, Class 1. 

d. Furnish bolt anchor expansion shields for bolts, closed-end bottom bearing class, Group 
II, Type 2, Class 1. 
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 3. Toggle Bolts:  Tumble-wing type, complying with FS FF-B-588C, Type, class and style as 
required. 

 4. Nuts, Bolts, Screws, Washers: 

a. General:  Furnish zinc-coated fasteners, with galvanizing complying with ASTM A 153 for 
exterior use or where built into exterior walls.  Furnish fasteners for the type, grade and 
class required for the particular installation. 

b. Standard Nuts and Bolts:  Regular hexagon head type, complying with ASTM A 307, 
Grade A. 

c. Lag Bolts:  Square head type, complying with FS FF-B-561C. 

d. Machine Screws:  Cadmium plated steel, complying with FS FF-S-92. 

e. Wood Screws:  Flat head carbon steel, complying with FS FF-S-111. 

f. Plain Washers:  Round, general assembly grade carbon steel, complying with FS FF-W-
92. 

g. Lock Washers:  Helical spring type carbon steel, complying with FS FF-W-84. 
 

B. “C” Beam Clamps: 

1. For 1 inch Conduit Maximum:  B-Line Systems Inc.’s BG-8-C2, BP-8-C1 Series, or Caddy 
Fastener Div./Erico Products Inc.’s BC-8P and BC-8PSM Series or approved equal. 

2. For 3 inch Conduit Maximum:  Appleton Electric Co.’s BH-500 Series beam clamp with 
H50WB Series hangers, Kindorf/T&B Corp.’s 500 Series beam clamp with 6HO-B Series 
hanger, or OZ/Gedney Co.’s IS-500 Series beam clamp with H-OWBS Series hanger or ap-
proved equal. 

3. For 4 inch Conduit Maximum:  Kindorf/T&B Corp.’s E-231 beam clamp and E-234 anchor clip 
and C-149 series lay-in hanger, or Unistrut Corp.’s P2676 beam clamp and P-1659A Series 
anchor clip with J1205 Series lay in hanger or approved equal. 

4. For Threaded Rods (100 lbs. load max.):  Caddy Fastener Div./Erico Products Inc.’s BC-4A 
or approved equal. 

 5. For Threaded Rods (200 lbs. load max.):  Appleton Electric Co.’s BH-500 Series, Kindorf/T&B 
Corp.’s 500 Series, or OZ/Gedney Co.’s IS-500 Series or approved equal. 

 6. For Threaded Rods (300 lbs. load max.):  Kindorf/T&B Corp.’s E-231 beam clamp and E-234 
anchor clip, or Unistrut Corp.’s P2676 beam clamp and P-1659A Series anchor clip or ap-
proved equal. 

 
C. Fastener Fittings for Wood and Existing Masonry:  Kindorf/T&B Corp.’s E-243, E-244, E-245, E-

170, or Versabar Corp.’s VX-4310, VX-2308, VX-4308, VX-4309 or approved equal. 
 

D. Pipe Straps:  Two hole steel conduit straps; Kindorf/T&B Corp.’s C-144 or C-280 Series or ap-
proved equal. 

 
E. Pipe Clamps:  One-hole malleable iron type clamps; Kindorf/T&B Corp.’s HS-400 Series, or 

OZ/Gedney Co.’s 14-50 Series or approved equal. 
 

F. Channel Support System and Accessories:  12 gage galvanized steel channel and accessories; 
B-Line System Inc.’s B-22 (1-5/8 x 1-5/8 inches), B-12 (1-5/8 x 2-7/16 inches), B-11 (1-5/8 x 3-1/4 
inches), Kindorf/T&B Corp.’s B-900 (1-1/2 x 1-1/2 inches), B-901 (1-1/2 x 1-7/8 inches), B-902 (1-
1/2 x 3 inches), Unistrut Corp.’s, P-3000 (1-3/8 x 1-5/8 inches), P-5500 (1-5/8 x 2-7/16 inches), P-
5500 (1-5/8 x 3-1/4 inches), or Versabar Corp.’s VA-1 (1-5/8 x 1-5/8 inches), VA-3 (1-5/8 x 2-1/2 
inches) or approved equal. 
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G. Supporting Fasteners (Metal Stud Construction):  Metal stud supports, clips and accessories as 
produced by Caddy/Erico Products Inc. or approved equal. 

 
2.10 NAMEPLATES AND TAGS 
 

A. General:  Precision engraved letters and numbers with uniform margins, character size minimum 
3/16 inch high. 

1. Phenolic:  Two color laminated engraver’s stock, 1/16 inch minimum thickness, machine en-
graved to expose inner core color (white). 

2. Aluminum:  Standard aluminum alloy plate stock, minimum .032 inches thick, engraved areas 
enamel filled or background enameled with natural aluminum engraved characters. 

3. Materials for Outdoor Applications:  As recommended by nameplate manufacturer to suit en-
vironmental conditions. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit or IMC. 
2. Concealed Conduit, Aboveground:  Rigid steel conduit, IMC or EMT. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R or 4. 
5. Non-Metallic Conduit 

a. Schedule 40 – Where raceways are in slab in below grade levels, for raceway duct 
banks. 

b. Schedule 80 – For underground raceways outside of building which are not 
encased in concrete.  

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit or IMC.  Includes 

raceways in the following locations: 
3.  

a. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
b. Mechanical rooms.  

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations:  Rigid steel conduit or IMC. 
7. Corrosive areas: PVC coated RMC. 
8. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental 

Air:  Plenum-type, optical fiber/communications cable raceway. 
9. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-

type, optical fiber/communications cable raceway or EMT. 



 

Housing Authority of Bergen County/ 260533-12                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

10. Raceways for Concealed General Purpose Distribution of Optical Fiber or 
Communications Cable:  General-use, optical fiber/communications cable raceway or 
EMT. 

11. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 
steel or nonmetallic in damp or wet locations. 

C. Minimum Raceway Size:  3/4-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that 
material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings.  Use sealant recommended by fitting manufacturer. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. Install a maximum of 150 feet 
between pull points, and reduce this by 25 feet for each 90 degree bend. Underground conduits 
for site lighting may be run a maximum of 200 feet between pole lights without an additional pull 
point. Underground service conduits shall meet the requirements of the utility company. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. 
Install exposed at surface cabinets and for motor and equipment connection in electrical and 
mechanical rooms. Surface mounted installations in occupied areas, where allowed on the 
drawings, shall be equipped with skirts to cover conduits above and below the panels or boxes. 
Provide one empty 3/4 inch raceway for each three spare unused poles or spaces of each flush-
mounted panelboard. Terminate empty 3/4 inch conduit in junction box, which after completion, 
is accessible to facilitate future branch circuit extension. 

H. Locate raceways so that strength of structural members is unaffected and they do not conflict 
with services of other trades. Install 1-inch or larger raceways in or through structural members 
(beams, slabs, etc.) only when and in manner accepted by Engineer.  Draw up couplings and 
fittings full and tight.  Protect exposed threads from corrosion by coating with red lead or zinc 
chromate after installation. 

I. Raceways Embedded in Slabs: 
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1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support. 

2. Securely tie embedded raceway in place prior to embedment. 
3. Raceways installed below or in floor slabs must extend minimum of 6 inches above 

finished slab to first connector, unless otherwise noted. 
4. Lay out work in advance to avoid excessive concentrations of raceway runs. 
5. Arrange raceways to cross building expansion joints at right angles with expansion 

fittings. 
6. Change from RNC, Type EPC-40-PVC to rigid steel conduit, or IMC before rising above 

the floor. 

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

K. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG.  

L. Tighten set screws of threadless fittings with appropriately sized screwdriver or nut driver as 
suits the screw design. 

M. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire. 

N. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and 
nonmetallic, rigid and flexible, as follows: 

1. 3/4-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet. 
2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet. 
3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 

unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements.  

4. All communications conduits and sleeves shall be terminated with non-metallic bushings. 

O. Telephone and Signal System Raceways, 2-Inch Trade Size and Smaller:  In addition to above 
requirements, install raceways in maximum lengths of 150 feet and with a maximum of two 90-
degree bends or equivalent.  Separate lengths with pull or junction boxes where necessary to 
comply with these requirements. 

P. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding 
equipment.  Install with an adjustable top or coupling threaded inside for plugs set flush with 
finished floor.  Extend conductors to equipment with rigid steel conduit; FMC may be used 
6 inches above the floor.  Install screwdriver-operated, threaded plugs flush with floor for future 
equipment connections. 

Q. Flexible Connections:  Use maximum of 72 inches of flexible conduit for recessed and semi 
recessed lighting fixtures. For equipment subject to vibration, noise transmission, or movement; 
and for all motors use a maximum of 36 inches of flexible conduit.  Use LFMC in damp or wet 
locations.  Install separate ground conductor across or through all flexible connections. Comply 
with NFPA 70 if more restrictive. 
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R. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box
supplying raceways to receptacle or fixture ground terminals.  Install a second isolated ground
conductor to receptacles or other devices requiring an isolated ground.

S. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway
sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces or from outside to inside above ground. Explosion proof type seals are not
required for this application.

2. Where otherwise required by NFPA 70.

T. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located
where environmental temperature change may exceed 30 deg F, and that has straight-run
length that exceeds 25 feet.

1. Install expansion-joint fittings for each of the following locations, and provide type and
quantity of fittings that accommodate temperature change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature
change.

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.
c. Conduits routed on rooftops within 6 inches of the roof surface shall be designed

for an additional 30 degrees F temperature rise.
d. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125

deg F temperature change.
e. Attics:  135 deg F temperature change.

2. Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at the
time of installation.

U. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and
semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or
movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

3.3 BOXES 

A. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in masonry block horizontally in
center of cell and vertically with the top flush with the top of the block, and install box flush with
surface of wall. Saw cuts shall not extend more than 1/8 inch beyond box dimensions. Repair
any block surfaces to original condition if saw cuts exceed this dimension. Adjust mounting
height of box as required to maintain all boxes in a single course to align with the same edge of
the blocks. Electrical Contractor shall be responsible for ensuring all unacceptable block cuts
are repaired.

B. Recessed boxes in drywall Walls: Outlet and device boxes shall be securely and rigidly
attached or supported plumb, level, and true.
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C. Outlet and device boxes shall be located so as to not be blocked by furniture, millwork other 
equipment, or otherwise rendered not accessible or functional. Contractor shall relocate any 
boxes not meeting these criteria at no cost to the project. 

D. The boxes shall be located so that the cover or device plate will not span different types of 
building finishes either vertically or horizontally. Mounting heights shall be adjusted to prevent 
covering different finish materials but, shall remain within the parameters of the New Jersey 
Barrier Free Subcode. 

E. Boxes for switches near doors shall be located on the side opposite the hinge and close to the 
door trim. 

F. Covers for outlet boxes shall be of a type designed, intended and appropriate for the use and 
location, and have suitable corrosion protection. Device plates shall not be used as covers for 
exposed installations. Plates shall be installed plumb. 

G. Back to back outlets are not allowed in any wall. Boxes located on opposite side of fire rated 
walls shall be separated horizontally by a minimum of two feet. Where this separation is not 
feasible or desirable, such as for switches at doorways, provide fire stop pads behind each box 
to maintain fire wall rating.  

H. Set metal floor boxes level and flush with finished floor surface. 

I. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface. 

J. Junction and pull boxes shall be used where necessary to facilitate the pulling of wire or cable. 

K. Consideration shall be given to the size and number of conductors, number of bends in the 
raceway, and the need for support of conductors in vertical raceways. 

L. Junction and pull boxes shall be of a type intended or suitable for the use and location. 

3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater 
than 16 inches, thickness shall be 0.052 inch. 

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or 
more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch. 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

F. Cut sleeves to length for mounting flush with both surfaces of walls. 
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G. Extend sleeves installed in floors 2 inches above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway unless 
sleeve seal is to be installed or unless seismic criteria require different clearance. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to 
Division 07 Section "Joint Sealants" for materials and installation. 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway penetrations.  Install sleeves and seal with firestop materials.  Comply 
with Division 07 Section "Penetration Firestopping." 

L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type 
flashing units applied in coordination with roofing work. 

M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and 
sleeve for installing mechanical sleeve seals. 

N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing 
mechanical sleeve seals. 

3.5 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground, exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway material 
and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install 
in annular space between raceway and sleeve.  Tighten bolts against pressure plates that 
cause sealing elements to expand and make watertight seal. 

3.6 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 07 Section "Penetration Firestopping." 

3.7 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer. 
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3.8 OUTLET, JUNCTION AND PULLBOX INSTALLATION 
 

A. Mounting Position of Wall Outlets For Wiring Devices:  Unless otherwise indicated, install boxes 
so that the long axis of each wiring device will be vertical. 

 
B. Height of Wall Outlets:  Unless otherwise indicated, locate outlet boxes with their center lines at 

the following elevations above finished floor: 
 
 MOUNTING HEIGHT 
Lighting Fixtures 6’-0” 
Exit Lights 8’-0” where ceiling height allows a minimum of 6 

inch clearance between ceiling and top of exit light.  
Otherwise mount exit light so that it’s top is 6 inch-
es below finished ceiling.  Adjust height and clear-
ances as required to suit installation over doors. 

Switches 4’-0” 
Single & Duplex Receptacles 1’-6”* 
Water Cooler Receptacles 2’-0” 
IP Digital Clock Data Receptacles 7’-6” 
Special Purpose Receptacles 4’-0” 
Manual Fire Alarm Boxes 4’-0” 
Audible Notification Appliances 8’-0” where ceiling height allows a minimum of 6 

inch clearance between ceiling and top of appli-
ance.  Otherwise mount appliance so that it’s top is 
6 inches below finished ceiling. 

Visible Notification Appliances Install outlet so that the bottom  
of the visible lens will be 6’-8”AFF. 

Combination Audible/Visible Notification Appliances Install outlet so that the bottom of the visual lens 
will be 6’-8” AFF, and the audible section will be 
above the visible section. 

Telecommunications 2’-0” 
Data 1’-6” 
Data Marked H. Install outlet so that the highest  

operable part of the wall mounted  
telephone will not be more than 4’-0” 
AFF. 

 
 *In areas containing heating convectors, install outlets above convectors at height indicated on 

drawings. 
 

C. Supplementary Junction and Pull Boxes:  In addition to junction and pull boxes indicated on the 
drawings and required by NFPA 70, provide supplementary junction and pull boxes as follows: 

1. When required to facilitate installation of wiring. 

2. At every third 90 degree turn in conjunction with raceway sizes over 1 inch. 

3. At intervals not exceeding 100 feet in conjunction with raceway sizes over 1 inch. 
 

D. Box Schedule for Concealed Conduit System: 

1. Non-Fire Rated Construction: 

a. Depth:  To suit job conditions and comply with NFPA 70 Article 370. 

b. For Lighting Fixtures:  Use galvanized steel outlet boxes designed for the purpose. 
1) For Fixtures Weighing 50 lbs. or Less:  Box marked “FOR FIXTURE SUPPORT”. 
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2) For Fixtures More Than 50 lbs:  Box listed and marked with the weight of the fixture 
to be supported (or support fixture independent of the box). 

c. For Ceiling Suspended Fans: 
1) For Fans Weighing 35 lbs or Less: Marked “Acceptable for Fan Support.” 
2) For Fans Weighing More Than 35 lbs, up to 70 lbs:  Marked “Acceptable for Fan 

Support up to 70 lbs (or support fan independent of the box).” 

d. For Junction and Pull Boxes:  Use galvanized steel boxes with flush covers. 

e. For Switches, Receptacles, Etc: 
1) Plaster or Cast-In-Place Concrete Walls:  Use 4 inch or 4-11/16 inch galvanized steel 

boxes with device covers. 
2) Walls Other Than Plaster or Cast-In-Place Concrete:  Use type of galvanized steel 

box which will allow wall plate to cover the opening made for the installation of the 
box. 

2. Recessed Boxes in Fire Rated (2 hour maximum) Bearing and Nonbearing Wood or Steel 
Stud Walls (Gypsum Wallboard Facings): 

a. Use listed single and double gang metallic outlet and switch boxes.  The surface area of 
individual outlet or switch boxes shall not exceed 16 square inches. 

b. The aggregate surface area of the boxes shall not exceed 100 square inches per 100 
square feet of wall surface. 

c. Securely fasten boxes to the studs.  Verify that the opening in the wallboard facing is cut 
so that the clearance between the box and the wallboard does not exceed 1/8 inch. 

d. Separate boxes located on opposite sides of walls or partitions by a minimum horizontal 
distance of 24 inches.  This minimum separation distance may be reduced when wall 
opening protective materials are installed according to the requirements of their classifi-
cation. 

e. Use wall opening protective material in conjunction with boxes installed on opposite sides 
of walls or partitions of staggered stud construction in accordance with the classification 
requirements for the protective material. 

3. Other Fire Rated Construction:  Use materials and methods to comply with the listing re-
quirements for the classified construction. 

 
E. Box Schedule for Exposed Conduit System: 

1. Dry and Damp Locations:  Use zinc electroplate or hot dipped galvanized threaded type mal-
leable iron or cast iron alloy outlet, junction, and pull boxes or conduit bodies provided with a 
volume marking in conjunction with ferrous raceways unless otherwise specified or indicated 
on the drawings. 

a. Galvanized steel boxes may be used in conjunction with conduit sizes over 1 inch in non-
hazardous dry and damp locations. 

b. Galvanized steel boxes may be used in conjunction with electrical metallic tubing where it 
is allowed (specified) to be installed exposed as branch circuit conduits at elevations over 
10’-0” above finished floor. 

2. Wet Locations:  Use threaded type malleable iron or cast iron alloy outlet junction, and pull 
boxes conduit bodies (provided with a volume marking) with hot dipped galvanized or other 
specified corrosion resistant coating in conjunction with ferrous raceways unless otherwise 
specified or indicated on the drawings. 

a. Use corrosion resistant boxes in conjunction with plastic coated rigid ferrous metal con-
duit. 
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3. Finishing Collar or Combination Finishing Collar/Outlet Box (Surface Mounted Equipment 
Used With Exposed Raceway): 

a. Use finishing collar where surface mounted equipment is installed on an exposed race-
way outlet box and the equipment base is larger than the outlet box. 

b. Use combination finishing collar/outlet box where surface mounted equipment is not indi-
cated to be installed on an exposed raceway outlet box, but raceway cannot be run di-
rectly into equipment body due to equipment design. 

 
F. Specific Purpose Outlet Boxes:  Use to mount equipment when available and suitable for job 

conditions.  Unless otherwise specified, use threaded type boxes with finish as specified for ex-
posed conduit system, steel (painted) for surface metal raceway system and galvanized steel for 
recessed installations. 

 
3.9 SUPPORTING DEVICE INSTALLATION 
 

A. Attachment of Conduit System: 

1. Wood Construction:  Attach conduit to wood construction by means of pipe straps with wood 
screws or lag bolts. 

2. Masonry Construction:  Attach conduit to masonry construction by means of pipe straps and 
masonry anchorage devices. 

3. Steel Beams:  Attach conduit to steel beams by means of “C” beam clamps and hangers. 

4. Multiple Parallel Conduit Runs:  Use channel support system. 

5. Conduit Above Suspended Ceiling:  Do not rest conduit directly on runner bars, T-bars, etc.  
Support conduit from ceiling supports or from construction above suspended ceiling. 

 
B. Metal Stud Construction:  Attach raceways and boxes to metal studs by means of supporting fas-

teners manufactured specifically for the purpose. 

1. Support and attach outlet boxes so that they cannot torque/twist.  Either: 

a. Use bar hanger assembly, or; 

b. In addition to attachment to the stud, also provide far side box support. 
 

C. Support of Lighting Fixtures: 

1. General:  Support fixtures with suitable accessories. 

2. Number of Supports (LED Fixtures): 

a. Support individual LED fixtures less than 2 feet wide at 2 points.  Support continuous row 
fluorescent fixtures less than 2 feet wide at points equal to the number of fixtures plus 
one.  Uniformly distribute the points of suspension over the row of fixtures. 

b. Support individual LED fixtures 2 feet or wider at 4 corners.  Support continuous row fluo-
rescent fixtures 2 feet or wider at points equal to twice the number of fixtures plus 2.  Uni-
formly distribute the points of suspension over the row of fixtures. 

 

                                                        END OF SECTION 260533 
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SECTION 260534 – ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY 

A. This Section includes identification of electrical materials, equipment, and installations.

1.03 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and
Division 1 Specification Sections.

B. Product Data for each type of product specified.

C. Schedule of identification nomenclature to be used for identification signs and labels.

D. Samples for each color, lettering style, and other graphic representation required for identification
materials; samples of labels and signs.

1.04 QUALITY ASSURANCE 

A. Comply with NFPA 70.

B. Comply with ANSI C2.

1.05 SEQUENCING AND SCHEDULING 

A. Coordinate installing electrical identification after completion of finishing where identification is
applied to field-finished surfaces.

B. Coordinate installing electrical identifying devices and markings prior to installing acoustical
ceilings and similar finishes that conceal such items.

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

1. Brady USA, Inc.; Industrial Products Div.

2. Ideal Industries, Inc.

3. Panduit Corp.

4. Or approved equal
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2.02 RACEWAY AND CABLE LABELS 

B. Manufacturer's Standard Products:  Where more than one type is listed for a specified 
application, selection is Installer's option, but provide single type for each application category.  
Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications. 

C. Conform to ANSI A13.1, Table 3, for minimum size of letters for legend and minimum length of 
color field for each raceway or cable size. 

1. Color:  Black legend on orange field. 

2. Legend:  Indicates voltage. 

3. Legend:  Indicates voltage and service. 

D. Adhesive Labels:  Preprinted, flexible, self-adhesive vinyl.  Legend is overlaminated with a clear, 
weather- and chemical-resistant coating. 

E. Pretensioned, Wraparound Plastic Sleeves:  Flexible, preprinted, color-coded, acrylic bands sized 
to suit the diameter of the line it identifies and arranged to stay in place by pretensioned gripping 
action when placed in position. 

F. Colored Adhesive Tape:  Self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide 
(0.08 mm thick by 25 to 51 mm wide). 

G. Tape Markers:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and 
letters. 

H. Aluminum, Wraparound Marker Bands:  Bands cut from 0.014-inch- (0.4-mm-) thick aluminum 
sheet, with stamped or embossed legend, and fitted with slots or ears for permanently securing 
around wire or cable jacket or around groups of conductors. 

I. Plasticized Card-Stock Tags:  Vinyl cloth with preprinted and field-printed legends.  Orange 
background, except as otherwise indicated, with eyelet for fastener. 

J. Aluminum-Faced Card-Stock Tags:  Weather-resistant, 18-point minimum card stock faced on 
both sides with embossable aluminum sheet, 0.002 inch (0.05 mm) thick, laminated with 
moisture-resistant acrylic adhesive, and punched for the fastener.  Preprinted legends suit each 
application. 

K. Brass or Aluminum Tags:  Metal tags with stamped legend, punched for fastener.  Dimensions:  2 
by 2 inches (51 by 51 mm) by 0.05 inch (1.3 mm). 

2.03 ENGRAVED NAMEPLATES AND SIGNS 

A. Manufacturer's Standard Products:  Where more than one type is listed for a specified 
application, selection is Installer's option, but provide single type for each application category.  
Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications. 

B. Engraving stock, melamine plastic laminate, 1/16-inch (1.6-mm) minimum thick for signs up to 20 
sq. in. (129 sq. cm), 1/8 inch (3.2 mm) thick for larger sizes. 

1. Engraved Legend:  Black letters on white face. 

2. Punched for mechanical fasteners. 

C. Baked-Enamel Signs for Interior Use:  Preprinted aluminum signs, punched for fasteners, with 
colors, legend, and size as indicated or as otherwise required for the application.  1/4-inch (6.4-
mm) grommets in corners for mounting. 
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D. Exterior, Metal-Backed, Butyrate Signs:  Weather-resistant, nonfading, preprinted, cellulose 
acetate butyrate signs with 0.0396-inch (1-mm), galvanized steel backing, with colors, legend, 
and size appropriate to the application.  1/4-inch (6.4-mm) grommets in corners for mounting. 

E. Fasteners for Plastic-Laminated and Metal Signs:  Self-tapping stainless-steel screws or 
No. 10/32 stainless-steel machine screws with nuts and flat and lock washers. 

2.04 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties with 
the following features: 

1. Minimum Width:  3/16 inch (5 mm). 

2. Tensile Strength:  50 lb (22.3 kg) minimum. 

3. Temperature Range:  Minus 40 to 185 deg F (Minus 4 to 85 deg C). 

4. Color:  As indicated where used for color coding. 

B. Paint:  Alkyd-urethane enamel over primer as recommended by enamel manufacturer. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install identification devices according to manufacturer's written instructions. 

B. Install labels where indicated and at locations for best convenience of viewing without 
interference with operation and maintenance of equipment. 

C. Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other 
designations used for electrical identification with corresponding designations used in the 
Contract Documents or required by codes and standards.  Use consistent designations 
throughout the Project. 

D. Sequence of Work:  Where identification is to be applied to surfaces that require finish, install 
identification after completion of finish work. 

E. Self-Adhesive Identification Products:  Clean surfaces of dust, loose material, and oily films 
before applying. 

F. Install painted identification as follows: 

1. Clean surfaces of dust, loose material, and oily films before painting. 

2. Prime Surfaces:  For galvanized metal, use single-component, acrylic vehicle coating 
formulated for galvanized surfaces.  For concrete masonry units, use heavy-duty, acrylic-
resin block filler.  For concrete surfaces, use clear, alkali-resistant, alkyd binder-type sealer. 

3. Apply one intermediate and one finish coat of silicone alkyd enamel. 

4. Apply primer and finish materials according to manufacturer's instructions. 

G. Identify Raceways and Exposed Cables of Certain Systems with Color Banding:  Band exposed 
and accessible raceways of the systems listed below for identification. 

1. Bands:  Pretensioned, snap-around, colored plastic sleeves; colored adhesive tape; or a 
combination of both.  Make each color band 2 inches (51 mm) wide, completely encircling 
conduit, and place adjacent bands of 2-color markings in contact, side by side. 
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2. Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot (15-m) 
maximum intervals in straight runs, and at 25 feet (7.6 m) in congested areas. 

3. Colors:  As follows: 

a. Fire-Alarm System:  Red. 

b. Security System:  Green. 

c. Wireless Access  Yellow 

d. Data System Network:  Blue. 

e. Telephone: Blue. 

H. Install Circuit Identification Labels on Boxes:  Label externally as follows: 

1. Exposed Boxes:  Pressure-sensitive, self-adhesive plastic label on cover. 

2. Concealed Boxes:  Plasticized card-stock tags. 

3. Labeling Legend:  Permanent, waterproof listing of panel circuit number or equivalent. 

I. Color Coding for 120/208 Volt Electric Light and Power Wiring: 

1. Color Code: 

a. 2 wire circuit - black, white. 

b. 3 wire circuit - black, red, white. 

c. 4 wire circuit - black, red, blue, white. 

2. White to be used only for an insulated grounded conductor (neutral).  If neutral is not required 
use black and red, or black, red and blue for phase to phase circuits. 

a. “White” for Sizes No. 6 AWG or Smaller: 

1) Continuous white outer finish, or: 

2) Three continuous white stripes on other than green insulation along its 
continuous length. 

b.  “White” for Sizes Larger Than No. 6 AWG: 

1) Continuous white outer finish, or: 

2) Three continuous white stripes on other than green insulation along its 
continuous length, or: 

3) Distinctive white markings (color coding tape) encircling the conductor, 
installed on the conductor at time of its installation.  Install white color coding 
tape at terminations, and at 1’ 0” intervals in gutters, pullboxes, and 
manholes. 

3. Colors (Black, Red, Blue): 

a. For Branch Circuits:  Continuous color outer finish. 

b. For Feeders: 

1) Continuous color outer finish, or: 

2) Color coding tapes encircling the conductors, installed on the conductors at 
time of their installation.  Install color coding tapes at terminations, and at 1’ 
0” intervals in gutter, pullboxes, and manholes. 
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J. Color Coding For 277/480 Volt Electric Light and Power Wiring: 

1. Color Code: 

a. 2 wire circuit – brown, gray. 

b. 3 wire circuit – brown, yellow, gray. 

c. 4 wire circuit – brown, yellow, orange, gray. 

2. Gray to be used only for an insulated grounded conductor (neutral).  If neutral is not required 
use brown and yellow, or brown, yellow and orange for phase to phase circuits. 

a. “Gray” For Sizes No. 6 AWG or Smaller. 

1) Continuous gray outer finish. 

b. “Gray” For Sizes Larger Than No. 6 AWG: 

1) Distinctive gray markings (color coding tape) encircling the conductor, 
installed on the conductor at time of its installation.  Install gray color coding 
tape at terminations, and at 1’ 0” intervals in gutters, pullboxes, and 
manholes. 

c. Colors (Brown, Yellow, Orange): 

d. For Branch Circuits:  Continuous color outer finish. 

e. For Feeders: 

1) Continuous color outer finish, or: 

2) Color coding tapes encircling the conductors, installed on the conductors at 
the time of their installation.  Install color coding tapes at terminations, and at 
1’ 0” intervals in gutters, pullboxes, and manholes. 

K. More Than One Nominal Voltage System Within A building:  Permanently post the color coding 
scheme at each branch-circuit panelboard. 

L. Existing Color Coding Scheme:  Where an existing color coding scheme is in use, match the 
existing color coding if it is in accordance with the requirements of NFPA 70. 

M. Color Code For Wiring Other Than Electric Light and Power: In accordance with ICEA standard 
S-73-532 (NEMA WC57-2004).  Other coding methods may be used, as approved. 

N. Power Circuit Identification:  Use metal tags or aluminum wraparound marker bands for cables, 
feeders, and power circuits in vaults, pull boxes, junction boxes, electric rooms. 

1. Legend:  1/4-inch- (6.4-mm-) steel letter and number stamping or embossing with legend 
corresponding to indicated circuit designations. 

2. Fasten tags with nylon cable ties; fasten bands using integral ears. 

O. Apply identification to conductors as follows: 

1. Conductors to Be Extended in the Future:  Indicate source and circuit numbers. 

2. Multiple Power or Lighting Circuits in the Same Enclosure:  Identify each conductor with 
source, voltage, circuit number, and phase.  Use color coding for voltage and phase 
indication of secondary circuit. 

3. Multiple Control and Communications Circuits in the Same Enclosure:  Identify each 
conductor by its system and circuit designation.  Use a consistent system of tags, color 
coding, or cable marking tape.   
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P. Apply identification to Plywood  Backboards as follows:

1. Apply stencil indicating use of backboard (“Fire,” “Video,” “Public Address,” “Telephone”) in
colors as specified under G.3.

Q. Apply warning, caution, and instruction signs and stencils as follows:

1. Install warning, caution, and instruction signs where indicated or required to ensure safe
operation and maintenance of electrical systems and of items to which they connect.  Install
engraved, plastic-laminated instruction signs with approved legend where instructions or
explanations are needed for system or equipment operation.  Install butyrate signs with metal
backing for outdoor items.

R. Install identification as follows:

1. Apply equipment identification labels of engraved plastic laminate on each major unit of
equipment, including central or master unit of each system.  This includes communication,
signal, and alarm systems, unless units are specified with their own self-explanatory
identification.  Except as otherwise indicated, provide a single line of text with 1/2-inch- (13-
mm-) high lettering on 1-1/2-inch- (38-mm-) high label; where 2 lines of text are required, use
lettering 2 inches (51 mm) high.  Use white lettering on black field.  Apply labels for each unit
of the following categories of equipment.

a. Panelboards, electrical cabinets, and enclosures.

b. Access doors and panels for concealed electrical items.

c. Motor starters.

d. Junction Box – Label covers with circuit number(s) within.

e. Push-button stations.

f. Contactors.

g. Remote-controlled switches.

h. Time Clocks.

i. Dimmers.

j. Control devices.

k. Clock/program master equipment.

l. Call system master station.

m. Fire-alarm master station or control panel.

n. Fire Alarm relay/boxes.

o. Fire Alarm device address per device.

2. Apply designation labels of engraved plastic laminate for disconnect switches, breakers, push
buttons, pilot lights, and similar items for power distribution and control components above,
except panelboards and alarm/signal components where labeling is specified elsewhere.  For
panelboards, provide framed, typed circuit schedules with explicit description and
identification of items controlled by each individual breaker.

END OF SECTION 260534 
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SECTION 260543 – UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Direct-buried conduit, ducts, and duct accessories. 
2. Concrete-encased conduit, ducts, and duct accessories. 
3. Handholes and boxes. 
4. Manholes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For ducts and conduits, duct-bank materials, manholes, handholes, and boxes, 
and their accessories. 

B. Shop Drawings: 

1. Precast or Factory-Fabricated Underground Utility Structures: 
a. Include plans, elevations, sections, details, attachments to other work, and 

accessories. 
b. Include duct entry provisions, including locations and duct sizes. 
c. Include reinforcement and joint details, frame and cover design, and manhole 

frame support rings. 
2. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete: 

a. Include dimensioned plans, sections, elevations, accessory locations, and 
fabrication and installation details. 

b. Include duct entry provisions, including locations and duct sizes. 

1.3 DEFINITION 

A. RNC:  Rigid nonmetallic conduit. 

1.4 INFORMATIONAL SUBMITTALS 

A. Duct-Bank Coordination Drawings: Show duct profiles, locations of expansion fittings, and 
coordination with other utilities and underground structures on Drawings signed and sealed by a 
qualified professional engineer. 

B. Product Certificates: For concrete and steel used in precast concrete handholes, as required by 
ASTM C 858. 

C. Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures:  Include plans, 
elevations, sections, details, attachments to other work, and accessories, including the following: 

1. Duct entry provisions, including locations and duct sizes. 
2. Reinforcement details. 
3. Frame and cover design and manhole frame support rings. 
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4. Grounding details. 
5. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps. 
6. Joint details. 

D. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:  
Include dimensioned plans, sections, and elevations, and fabrication and installation details, 
including the following: 

1. Duct entry provisions, including locations and duct sizes. 
2. Cover design. 
3. Grounding details. 
4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

E. Qualification Data: For professional engineer and testing agency responsible for testing 
nonconcrete handholes and boxes. 

F. Source quality-control reports. 

G. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated. 

B. Comply with ANSI C2. 

C. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent 
bending, warping, and deforming. 

B. Store precast concrete and other factory-fabricated underground utility structures at Project site 
as recommended by manufacturer to prevent physical damage.  Arrange so identification 
markings are visible. 

C. Lift and support precast concrete units only at designated lifting or supporting points. 

1.7 PROJECT CONDITIONS 

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 

B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes 
with final locations and profiles of ducts and duct banks as determined by coordination with 
other utilities, underground obstructions, and surface features.  Revise locations and elevations 
from those indicated as required to suit field conditions and to ensure that duct runs drain to 
manholes and handholes, and as approved by Architect. 
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1.8 FIELD CONDITIONS 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied 
by the Authority or others unless permitted by the Authority, and then only after arranging to 
provide temporary electrical service. 

B. Ground Water: Assume ground-water level is 36 inches below ground surface unless a higher 
water table is noted on Drawings.  

PART 2 - PRODUCTS 

2.1 MATERIALS 
 

A. Rigid Ferrous Metal Conduit:  Steel, galvanized on the outside and inside (conduit enameled on 
the inside will not be accepted), UL categorized as Rigid Ferrous Metal Conduit (identified on UL 
Listing Mark as Rigid Metal Conduit-Steel or Rigid Steel Conduit), as manufactured by Allied 
Tube & Conduit Corp., LTV Steel Tubular Products Co., Triangle Wire & Cable Inc., or Wheatland 
Tube Co. or approved equal. 

 
B. Rigid Nonmetallic Conduit And Fittings (Concrete Encased):  Cantex, Inc.'s Schedule 40, Carlon 

Electrical Products Inc.'s Plus 40, CertainTeed Corp.'s Schedule 40, Omni/Opti-Com 
Manufacturing Network, Inc.'s Schedule 40 or Queen City Plastic Inc.'s Schedule 40 or approved 
equal. 

 
C. Conduit Spacers and Levelers:  Commercially manufactured type to suit conduit, installation and 

spacing requirements. 
 

D. Duct Seal:  Appleton Electric Co.'s DUC Weatherproof Compound, Manville Corp.'s Duxseal, 
OZ/Gedney Co.'s DUX, or Thomas & Betts Corp.'s DX or approved equal. 

 
E. Drag Line:  Minimum 1/8 inch polypropylene monofilament utility rope; American Synthetic Ropes' 

Flotorope, Greenlee Tool Co.'s 2 ply Rope 431, or Thomas Industries/Jet Line Products' Rope 
232 or approved equal. 

 
F. Thru Wall Sealing Bushings: 

1. For Walls Which Have or Will Have Membrane Waterproofing: 
a. Cast-In-Place Installations:  OZ/Gedney Co.'s Type FSK thruwall seal and Type FSKA 

membrane clamp adapter or approved equal. 
b. Core Drilled or Sleeved Installations:  OZ/Gedney Co.'s Type CSM and Type CSMC with 

membrane clamp adapter or approved equal. 

2. For Walls Which Will Not Have Membrane Waterproofing: 
a. Cast-In-Place Installations:  OZ/Gedney Co.'s Type FSK or approved equal. 
b. Core Drilled or Sleeved Installations:  OZ/Gedney Co.'s Type CSM, or Thunderline 

Corp.'s Link-Seal or approved equal. 
 
 

G. End Bells: 

1. For Rigid Ferrous Metal Conduit:  OZ/Gedney Co.'s Type TNS or approved equal. 

2. For Rigid Nonmetallic Conduit:  Conduit manufacturer's standard end bells or approved equal. 
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H. Insulated Grounding Bushings:  Appleton Electric Co.'s GIB-50 Series, Crouse Hinds GLL Series, 
OZ/Gedney Co.'s IBC-50L Series, Raco Inc.'s 1212 Series, or Thomas & Betts Corp.'s 3870 or 
BG Series or approved equal. 

2.2 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS 

A. Comply with ANSI C2. 

2.3 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.4 CONDUIT 

A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1. 

B. RNC: NEMA TC 2, Type EPC-40-PVC and] Type EPC-80-PVC, UL 651, with matching fittings by 
same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B. 

2.5 NONMETALLIC DUCTS AND DUCT ACCESSORIES 

A. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-80 and 
Type EPC-40, with matching fittings complying with NEMA TC 3 by same manufacturer as the 
duct. 

B. Duct Accessories: 

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers. 
2. Warning Tape: Underground-line warning tape specified in Division 26. 
3. Concrete Warning Planks: Nominal 12 by 24 by 3 inches in size, manufactured from 

6000-psi red concrete and labeled "ELECTRIC." 

2.6 PRECAST CONCRETE HANDHOLES AND BOXES 

A. Acceptable Manufacturers: 
 

1. Carder Concrete Products. 
2. Christy Concrete Products. 
3. Elmhurst-Chicago Stone Co. 
4. Oldcastle Precast Group. 
5. Riverton Concrete Products; a division of Cretex Companies, Inc. 
6. Utility Concrete Products, LLC. 
7. Utility Vault Co. 
8. Wausau Tile, Inc. 
9. Or approved equal. 
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C. Comply with ASTM C 858 for design and manufacturing processes. 

D. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and open 
bottom unless closed-bottom enclosures are indicated. Frame and cover shall form top of 
enclosure and shall have load rating consistent with that of handhole or box. 

1. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed 
cover hook eyes and tamper-resistant, captive, cover-securing bolts. 

2. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
3. Cover Legend: Molded lettering, "ELECTRIC." Configuration: Units shall be designed for 

flush burial and have closed bottom unless otherwise indicated. 
4. Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as 

enclosure. 
a. Extension shall provide increased depth of 12 inches  
b. Slab: Same dimensions as bottom of enclosure and arranged to provide closure. 

5. Configuration:  Units shall be designed for flush burial and have integral closed bottom, 
unless otherwise indicated. 

6. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability 
properties necessary to withstand maximum hydrostatic pressures at the installation 
location with the ground-water level at grade. 

7. Windows: Precast, reinforced openings in walls, arranged to match dimensions and 
elevations of approaching ducts and duct banks, plus an additional 12 inches \ vertically 
and horizontally to accommodate alignment variations. 

a. Windows shall be located no less than 6 inches (150 mm) from interior surfaces of 
walls, floors, or frames and covers of handholes, but close enough to corners to 
facilitate racking of cables on walls. 

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field 
cutting and bending to tie in to concrete envelopes of duct banks. 

c. Window openings shall be framed with at least two additional No. 4 steel 
reinforcing bars in concrete around each opening. 

 

1. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for 
each entering duct. 

a. Type and size shall match fittings to duct or conduit to be terminated. 
b. Fittings shall align with elevations of approaching ducts and be located near 

interior corners of handholes to facilitate racking of cable. 

2. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger 
shall have inserts for cable racks and pulling-in irons installed before concrete is poured. 

2.7 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. General Requirements for Handholes and Boxes: Comply with SCTE 77. Comply with tier 
requirements in "Underground Enclosure Application". 

1. Color: Gray 
2. Configuration: Units shall be designed for flush burial and have open bottom unless 

otherwise indicated. 
3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure. 
4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
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5. Cover Legend: Molded lettering, "ELECTRIC” Handholes 12 inches wide by 24 inches 
long and larger shall have factory-installed inserts for cable racks and pulling-in irons. 

6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings or 
end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged for 
secure, fixed installation in enclosure wall. 

7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for 
secure, fixed installation in enclosure wall. 

8. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger 
shall have factory-installed inserts for cable racks and pulling-in irons. 

B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover:  Molded of sand and 
aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a 
combination of the two. 

1. Manufacturers:   

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 
e. Quazite. 
f. Or Approved Equal. 

C. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover:  Sheet-molded, 
fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame. 

1. Manufacturers:   

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. Christy Concrete Products. 
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast. 
e. Or Approved Equal. 

D. High-Density Plastic Boxes:  Injection molded of high-density polyethylene or copolymer-
polypropylene.  Cover shall be plastic. 

1. Manufacturers:   

a. Carson Industries LLC. 
b. Nordic Fiberglass, Inc. 
c. PenCell Plastics. 
d. Or Approved Equal. 

E. Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester resin, with covers 
made of hot-dip galvanized-steel diamond plate. 

 
1. Acceptable Manufacturers: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. Christy Concrete Products. 
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast. 
e. Or Approved Equal. 

2.8 PRECAST MANHOLES 



Housing Authority of Bergen County/ 260543-7                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

A. Comply with ASTM C 858. 

B. Structural Design Loading: Comply with requirements in "Underground Enclosure Application". 

C. Windows: Precast reinforced openings in walls, arranged to match dimensions and elevations of 
approaching ducts and duct banks, plus an additional 12 inches vertically and horizontally to 
accommodate alignment variations. 

D. Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall for each 
entering duct. 

E. Concrete Knockout Panels: 1-1/2 to 2 inches thick, for future conduit entrance and sleeve for 
ground rod. 

F. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability 
properties necessary to withstand maximum hydrostatic pressures at the installation location with 
the ground-water level at grade. 

PART 3 - EXECUTION 

3.1 UNDERGROUND DUCT APPLICATION 

A. Ducts for Electrical Cables More than 600 V: RNC, NEMA [Type EPC-80] [Type EPC-40]-PVC, in 
concrete-encased duct bank unless otherwise indicated. 

B. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-80, Type EPC-40-PVC, in 
direct-buried duct bank unless otherwise indicated. 

C. Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40-PVC, in direct-buried duct bank 
unless otherwise indicated. 

D. Underground Ducts Crossing Paved Paths, Walks and Driveways: RNC, NEMA Type EPC-40-
PVC, encased in reinforced concrete. 

3.2 UNDERGROUND ENCLOSURE APPLICATION 

A. Handholes and Boxes for 600 V and Less: 

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete. 
AASHTO HB 17, H-10 structural load rating. 

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, 
Nondeliberate Loading by Heavy Vehicles: Precast concrete, structural load rating. 

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading 
by Vehicles: Heavy-duty fiberglass units with polymer concrete frame and cover, 
SCTE 77, Tier 8] structural load rating. 

4. Units Subject to Light-Duty Pedestrian Traffic Only: Fiberglass-reinforced polyester resin 
structurally tested according to SCTE 77 with 3000-lbf vertical loading. 

5. Cover design load shall not exceed the design load of the handhole or box. 

3.3 EARTHWORK 
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A. Excavation and Backfill: Comply with Division 31, but do not use heavy-duty, hydraulic-operated, 
compaction equipment. 

B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless 
otherwise indicated.  Replace removed sod immediately after backfilling is completed. 

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching.  

D. Cut and patch existing pavement in the path of underground ducts and utility structures 
according to the "Cutting and Patching" in Division 1. 

3.4 DUCT INSTALLATION 

A. Install ducts according to NEMA TCB 2. 

B. Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away 
from buildings and equipment. Slope ducts from a high point in runs between two manholes, to 
drain in both directions. 

C. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use 
manufactured long sweep bends with a minimum radius of 48 both horizontally and vertically, at 
other locations unless otherwise indicated. 

D. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to 
manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in 
same plane. 
 

E. Installation Adjacent to High-Temperature Steam Lines: Where duct banks are installed parallel 
to underground steam lines, perform calculations showing the duct bank will not be subject to 
environmental temperatures above 40 deg C. Where environmental temperatures are calculated 
to rise above 40 deg C, and anywhere the duct bank crosses above an underground steam line, 
install insulation blankets listed for direct burial to isolate the duct bank from the steam line. 

F. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end bells, 
spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct 
sizes. 

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without 
reducing duct line slope and without forming a trap in the line. 

2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in the 
area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting near 
the center of all straight line direct-buried duct banks with calculated expansion of more 
than 3/4 inch.  

3. Grout end bells into structure walls from both sides to provide watertight entrances. 

G. Duct Entrances to Concrete and Polymer Concrete Handholes:  Use end bells, spaced 
approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct sizes. 

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without 
reducing duct line slope and without forming a trap in the line. 

2. Grout end bells into structure walls from both sides to provide watertight entrances. 



Housing Authority of Bergen County/ 260543-9                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

H. Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at least 
10 feet outside the building wall, without reducing duct line slope away from the building, and 
without forming a trap in the line. Use fittings manufactured for duct-to-conduit transition. Install 
conduit penetrations of building walls as specified in Division 26. 

I. Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare 
ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic 
pressure. 

J. Pulling Cord: Install 100-lbf-test nylon cord in empty ducts. 

K. Concrete-Encased Ducts: Support ducts on duct separators. 

1. Excavate trench bottom to provide firm and uniform support for duct bank. Prepare trench 
bottoms as specified in Division 31 for pipes less than 6 inches in nominal diameter. 

2. Depth: Install top of duct bank at least 24 inches below finished grade in areas not 
subject to deliberate traffic, and at least 30 inches below finished grade in deliberate 
traffic paths for vehicles unless otherwise indicated. 

3. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor 
temperature. 

4. Separator Installation: Space separators close enough to prevent sagging and deforming 
of ducts, with not less than five spacers per 20 feet of duct. Secure separators to earth 
and to ducts to prevent floating during concreting. Stagger separators approximately 6 
inches between tiers. Tie entire assembly together using fabric straps; do not use tie 
wires or reinforcing steel that may form conductive or magnetic loops around ducts or 
duct groups. 

5. Minimum Space between Ducts: 3 inches between ducts and exterior envelope wall, 2 
inches between ducts for like services, and 4 inches between power and signal ducts. 

6. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment, at building entrances through floor, and at changes of direction in duct run. 
a. Couple steel conduits to ducts with adapters designed for this purpose, and 

encase coupling with 3 inches of concrete. 
b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases, 

extend steel conduit horizontally a minimum of 60 inches from edge of base. Install 
insulated grounding bushings on terminations at equipment. 

7. Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth 
and where indicated. Arrange reinforcing rods and ties without forming conductive or 
magnetic loops around ducts or duct groups. 

8. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting 
and concrete envelope can be poured without soil inclusions; otherwise, use forms. 

9. Concrete Cover: Install a minimum of 3 inches of concrete cover at top and bottom, and a 
minimum of 2 inches on each side of duct bank. 

10. Pouring Concrete: Comply with requirements in "Concrete Placement" in Division 3. 
Place concrete carefully during pours to prevent voids under and between conduits and 
at exterior surface of envelope. Do not allow a heavy mass of concrete to fall directly onto 
ducts. Allow concrete to flow to center of bank and rise up in middle, uniformly filling all 
open spaces. Do not use power-driven agitating equipment unless specifically designed 
for duct-bank application. 

L. Direct-Buried Duct Banks: 

1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor 
temperature. 

2. Space separators close enough to prevent sagging and deforming of ducts, with not less 
than 5 spacers per 20 feet of duct.  Secure separators to earth and to ducts to prevent 
displacement during backfill and yet permit linear duct movement due to expansion and 
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contraction as temperature changes.  Stagger spacers approximately 6 inches between 
tiers. 

3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare trench 
bottoms as specified in Division 22 Section "Earth Moving" for pipes less than 6 inches in 
nominal diameter. 

4. Install backfill as specified in Division 22 Section "Earth Moving." 
5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work toward 

end of duct run, leaving ducts at end of run free to move with expansion and contraction 
as temperature changes during this process.  Repeat procedure after placing each tier.  
After placing last tier, hand-place backfill to 4 inches over ducts and hand tamp.  Firmly 
tamp backfill around ducts to provide maximum supporting strength.  Use hand tamper 
only.  After placing controlled backfill over final tier, make final duct connections at end of 
run and complete backfilling with normal compaction as specified in Division 22 Section 
"Earth Moving." 

6. Install ducts with a minimum of 3 inches between ducts for like services and 6 inches 
between power and signal ducts. 

7. Depth:  Install top of duct bank at least 36 inches below finished grade, unless otherwise 
indicated. 

8. Set elevation of bottom of duct bank below the frost line. 
9. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at 

building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches of concrete. 

b. For equipment mounted on outdoor concrete bases, extend steel conduit 
horizontally a minimum of 60 inches from edge of equipment pad or foundation.  
Install insulated grounding bushings on terminations at equipment. 

M. Warning Planks: Bury warning planks approximately 12 inches above direct-buried ducts and 
duct banks, placing them 24 inches o.c. Align planks along the width and along the centerline of 
duct bank. Provide an additional plank for each 12-inch increment of duct-bank width over a 
nominal 18 inches Space additional planks 12 inches apart, horizontally. 

N. Warning Tape: Bury warning tape approximately 12 inches above all concrete-encased ducts 
and duct banks. Align tape parallel to and within 3 inches of centerline of duct bank. Provide an 
additional warning tape for each 12-inch increment of duct-bank width over a nominal 18 inches). 
Space additional tapes 12 inches apart, horizontally. 

3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES 

A. Cast-in-Place Manhole Installation: 

1. Finish interior surfaces with a smooth-troweled finish. 
2. Windows for Future Duct Connections: Form and pour concrete knockout panels 1-1/2 to 

2 inches thick, arranged as indicated. 
3. Comply with requirements in Division 3 for cast-in-place concrete, formwork, and 

reinforcement. 

B. Precast Concrete Handhole and Manhole Installation: 

1. Comply with ASTM C 891 unless otherwise indicated. 
2. Install units level and plumb and with orientation and depth coordinated with connecting 

ducts, to minimize bends and deflections required for proper entrances. 
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3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.

C. Elevations:

1. Install handholes with bottom below frost line, below grade.
2. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade.

Set covers of other handholes 1 inch above finished grade.
3. Where indicated, cast handhole cover frame integrally with handhole structure.

D. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.

E. Manhole Access: Circular opening in manhole roof; sized to match cover size.

1. Manholes with Fixed Ladders: Offset access opening from manhole centerlines to align
with ladder.

2. Install chimney, constructed of precast concrete collars and rings, to support cast-iron
frame to connect cover with manhole roof opening. Provide moisture-tight masonry joints
and waterproof grouting for frame to chimney.

F. Waterproofing: Apply waterproofing to exterior surfaces of manholes and handholes after
concrete has cured at least three days. Waterproofing materials and installation are specified in
waterproofing Section. After ducts have been connected and grouted, and before backfilling,
waterproof joints and connections, and touch up abrasions and scars. Waterproof exterior of
manhole chimneys after mortar has cured at least three days.

G. Dampproofing: Apply dampproofing to exterior surfaces of manholes and handholes after
concrete has cured at least three days. Dampproofing materials and installation are specified in
Division 7.  After ducts are connected and grouted, and before backfilling, dampproof joints and
connections, and touch up abrasions and scars. Dampproof exterior of manhole chimneys after
mortar has cured at least three days.

H. Coordinate "Hardware" Paragraph below with Drawings. Delete second option if nonmetallic
cable racks are specified. Show locations and quantities of required hardware on Drawings.

I. Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable arms,
and insulators, as required for installation and support of cables and conductors and as indicated.

J. Fixed Manhole Ladders: Arrange to provide for safe entry with maximum clearance from cables
and other items in manholes.

K. Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than 3-
7/8 inches for manholes and 2 inches for handholes, for anchor bolts installed in the field. Use a
minimum of two anchors for each cable stanchion.

3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting ducts, to minimize bends and deflections required for proper entrances. Use box
extension if required to match depths of ducts, and seal joint between box and extension as
recommended by manufacturer.
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B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. 

C. Elevation: In paved areas and trafficways, set cover flush with finished grade. Set covers of other 
handholes 1 inch above finished grade. 

D. Install handholes and boxes with bottom below frost line, below grade. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 
as required for installation and support of cables and conductors and as indicated. Select arm 
lengths to be long enough to provide spare space for future cables, but short enough to preserve 
adequate working clearances in enclosure. 
Field cut openings for ducts and conduits according to enclosure manufacturer's written 
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for 
terminating fittings to be used, and seal around penetrations after fittings are installed.  

3.7 INSTALLATION OF MANHOLES 
 

A. Spacing: 

1. Arrangement for Power and Signal Service:  Separate power system conduits from signal 
system conduits with minimum 6 inches thick concrete wall or 12 inches of earth. 

2. Conduit Bank:  Separate individual conduits a minimum of 3 inches.  Use spacers and 
levelers located no more than 8 feet apart. 

 
B. Depth: 

1. Existing Grade To Remain:  Unless otherwise indicated or directed, install conduit more than 
18 inches below existing finished grade. 

2. Existing Grade To Be Altered:  Unless otherwise indicated or directed, install conduit more 
than 18 inches below the existing grade where the finished grade is to be higher than the 
existing grade.  Where the finished grade is to be lower than the existing grade, install 
conduit more than 18 inches below finished grade. 

3. Under Roads and Parking Lots: 
a. Rigid Ferrous Metal Conduit:  Unless otherwise indicated or directed, install rigid ferrous 

metal conduit more than 24 inches below top surface of roads and parking lots. 
b. Rigid Nonmetallic Conduit (Concrete Encased):  Unless otherwise indicated or directed, 

install concrete encased rigid nonmetallic conduit more than 30 inches below top surface 
of roads and parking lots. 

4. Crossing Obstructions:  Use rigid ferrous metal conduit where top of conduit system is less 
than 18 inches below finished grade when crossing obstructions (heating tunnels, etc.). 

5. In Rock: 
a. Unless otherwise indicated on the drawings install rigid ferrous metal conduit or concrete 

encased rigid nonmetallic conduit at depths previously specified.  Backfill with suitable 
material. 

b. Where conduit is indicated to be installed at lesser depths, use rigid ferrous metal 
conduit.  Cover conduit with minimum 2 inches of concrete.  In exposed rock area fill 
trench with concrete to surface level of rock. 

 
C. Pitch: 

1. Pitch conduit away from buildings. 
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2. Pitch conduit toward manhole a minimum of 12 inches per 100 feet.  On runs where it is 
impossible to maintain the grade all one way, grade from center so that conduits pitch both 
directions down toward manholes. 

 
D. Concrete Encasement for Rigid Non-Metallic Conduit Using Either of the Two Methods Indicated 

Below:  (Concrete Encasement for Rigid Ferrous Metal Conduit is not Required): 

1. Single Pour Method - as detailed on the drawings. 

2. Two Pour Method: 
a. Lay rigid nonmetallic conduits on a continuous concrete footing not less than 3 inches 

thick and as wide as the encasement.  Install footings straight and true both in line of run 
and transversely, and finished with an even surface.  Incorporate anchoring devices into 
the footing for use in tying down the conduits.  Grade footings so that conduits maintain 
required pitch.  Before installing spacers, levelers, and conduits, let concrete footings 
harden as required to prevent damage to the footings. 
1) Where conduits enter building or manhole wall, reinforce footings for 10 feet with No. 

4 rods, 4 inches on center. 
2) Footings are not required for rigid ferrous metal conduit. 

b. After rigid nonmetallic conduits have been laid on footing with spacers and levelers 
(located no more than 8 feet apart), tie conduits down to the footing, then surround the 
conduits by concrete not less than 2 inches thick on top and 2 inches on each side.  
Separate individual conduits a minimum of 3 inches so that each conduit is completely 
enveloped in concrete. 
1) Where conduits enter building or manhole walls, reinforce encasement for 10 feet 

with No. 4 rods, 4 inches on center. 
2) Encasement is not required for rigid ferrous metal conduit. 

c. Form sides of the concrete encasement.  Exception:  Earth cuts will be permitted as the 
form where trenches are neatly excavated in stable soils. 

 
E. Conduits in Filled Ground:  Where indicated reinforce the footing and encasement for rigid 

nonmetallic conduits 10 feet beyond limits of fill.  Reinforcement, footing or encasement is not 
required for rigid ferrous metal conduit. 

 
F. Conduits Entering Buildings and Manholes: 

1. Seal conduit entrances into manholes watertight. 

2. Seal conduit entrances into building walls watertight.  Exception:  Seal is not required in 
below grade foundation walls associated with slab on grade construction. 

3. Install end bells at conduit entrances into manholes. 

4. Install end bells at conduit entrances into buildings.  Exceptions: 
a. Install insulated grounding bushing on conduit entrance stub up associated with slab on 

grade construction. 
b. Install insulated grounding bushing and 2 locknuts on conduit where conduit is terminated 

in cabinet, junction or pull box. 

5. Provide transition from rigid nonmetallic conduit routed underground or below building slab to 
rigid ferrous metal conduit within 12 inches of building entry. 

 
G. Cleaning Conduits:  Take precautions to prevent foreign matter from entering conduits during 

installation.  After installation clean conduits with tools designed for the purpose. 
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H. Conduit for Future Use (Spare Conduit and Empty Conduit):  Demonstrate to the Director's 
Representative that conduits installed for future use are clear of obstructions (draw mandrel 1/2 
inch less in diameter than conduit).  Install a drag line in each conduit. 

 
I. Sealing Ends of Conduits: 

1. Occupied Conduits:  Seal ends of conduits to be used for Work of this contract until cables 
are to be installed.  After cable installation, seal conduits at building entrances and first 
manhole outside building.  Seal with duct seal. 

2. Conduits For Future Use:  Seal the ends of spare and empty conduits at building entrances 
and manholes.  Seal with plastic plugs or a contrasting color cement/sand mixture. 

 
3.03 CONDUIT SCHEDULE - TYPES AND USE 
 

A. Rigid Ferrous Metal Conduit:  Install in all locations unless otherwise specified or indicated on the 
drawings. 

 
B. Rigid Nonmetallic Conduit (Concrete Encased):  May be installed in all locations except: 

1. Where conduit stubs up or rises through slab or finished grade. 

2. Where other type raceways are specified or indicated on the drawings. 

3.8 GROUNDING 

A. Ground underground ducts and utility structures according to Division 26. 

3.9 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. Demonstrate capability and compliance with requirements on completion of installation of 
underground ducts and utility structures. 

2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and 
adequate bend radii, and test for out-of-round duct. Provide a minimum 6-inch- long 
mandrel equal to 80 percent fill of duct. If obstructions are indicated, remove obstructions 
and retest. 

3. Test manhole and handhole grounding to ensure electrical continuity of grounding and 
bonding connections. Measure and report ground resistance as specified in Division 26. 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.10 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts. 
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout 
ducts. 

B. Clean internal surfaces of manholes, including sump. Remove foreign material. 

END OF SECTION 260543 
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SECTION 260544 – SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors. 

2. Sleeve-seal systems. 

3. Sleeve-seal fittings. 

4. Grout. 

5. Silicone sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends. 

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with 
tabs for screw-fastening the sleeve to the board. 

C. Sleeves for Rectangular Openings: 

1. Material: Galvanized sheet steel. 

2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side 
larger than 16 inches thickness shall be 0.052 inch  

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more 
sides larger than 16 inches thickness shall be 0.138 inch  
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2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates: Carbon steel 

3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length 
required to secure pressure plates to sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to 
match piping OD. 

2.4 GROUT 

A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated. 

2. Sealant shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, non-shrinking foam. 
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PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Division 7. 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 
protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway 
or cable unless sleeve seal is to be installed or unless seismic criteria require different 
clearance. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above 
finished floor level. Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves 
to allow for 1-inch annular clear space between raceway or cable and sleeve for installing 
sleeve-seal system. Provide FSK/WSK fittings. 
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3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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                                              SECTION 262726 – WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Wall-box motion sensors. 
3. Snap switches and wall-box dimmers. 
4. Wall-switch and exterior occupancy sensors. 
5. Cord and plug sets. 
6. Multioutlet assemblies. 

B. Related Sections include the following: 

1. Division 27 Section "Communications Horizontal Cabling" for workstation outlets. 

1.3 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for pre-marking 
wall plates. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions. 
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1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one 
source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and 
associated wall plates from a single manufacturer and one source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

1. Cord and Plug Sets:  Match equipment requirements. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described in subparagraphs below that match products installed and 
that are packaged with protective covering for storage and identified with labels describing 
contents. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 
5. Or Approved Equal. 

2.2 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 
5-20R, and UL 498. 

1. Products:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Cooper; 5351 (single), 5352 (duplex). 
b. Hubbell; HBL5351 (single), CR5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5381 (single), 5352 (duplex). 
e. Or Approved Equal. 
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2.3 GFCI RECEPTACLES 

A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, 
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when 
device is tripped. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Cooper; XGF20. 
b. Hubbell; GF5352. 
c. Leviton; 6898. 
d. Pass & Seymour; 2084. 
e. Bryant 
f. Or Approved Equal. 

2.4 CORD AND PLUG SETS 

A. Description:  Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 

1. Cord:  Furnished on equipment provided by owner. 
2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for 

connection. 

2.5 SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 

B. Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way). 
b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 

(four way). 
c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four 

way). 
d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 

20AC4 (four way). 

C. Pilot Light Switches, 20 A: 

1. Products:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Cooper; 2221PL for 120 V and 277 V. 
b. Hubbell; HPL1221PL for 120 V and 277 V. 
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V. 
d. Pass & Seymour; PS20AC1-PLR for 120 V. 
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2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON." 

D. Key-Operated Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Cooper; 2221L. 
b. Hubbell; HBL1221L. 
c. Leviton; 1221-2L. 
d. Pass & Seymour; PS20AC1-L. 

 
2. Description:  Single pole, with factory-supplied key in lieu of switch handle.      

2.6 RECEPTACLES 
 

A. Specification Grade Receptacles: 

1. Single receptacle, NEMA 5-15R (15A, 125 V, 2P, 3W); Bryant’s 5251, Crouse-Hinds/AH’s 
5251, Hubbell’s 5251, Leviton’s 5251, Pass & Seymour’s 5251, or approved equal. 

2. Duplex receptacle, NEMA 5-15R (15A, 125 V, 2P, 3W); Bryant’s 5252/5242, Crouse-
Hinds/AH’s 5252/5242, Hubbell’s 5252/5242, Leviton’s 5252/5242, Pass & Seymour’s 
5252/5242, or approved equal. 

3. Single receptacle, NEMA 5-20R (20A, 125 V, 2P, 3W); Bryant’s 5361/5351, Crouse-
Hinds/AH’s 5361/5351, Hubbell’s 5361/5351, Leviton’s 5361/5351, Pass & Seymour’s 5351, 
or approved equal. 

4. Duplex receptacle, NEMA 5-20R (20A, 125 V, 2P, 3W); Bryant’s 5362, Crouse-Hinds/AH’s 
5352/5342, Hubbell’s 5352, Leviton’s 5352, Pass & Seymour’s 5352, or approved equal. 

 
C. Ground Fault Interrupter Receptacles: 

1. Duplex receptacle rated 15A (NEMA 5-15R), circuit-ampacity 20A; Bryant’s GFR52FT, 
Crouse-Hinds/AH’s GF5242, Hubbell’s GF5252, Leviton’s 6599, Pass & Seymour’s 1591S,  
Daniel Woodheads 5252GF, or approved equal. 

2. Duplex receptacle rated 20A (NEMA 5-20R), circuit ampacity 20A; Bryant’s GFR53FT, 
Crouse-Hind/AH’s GF5342, Hubbell’s GF 5352, Leviton’s 6899, Pass & Seymour’s 2091S,  
Daniel Woodheads 5352GF, or approved equal. 

 
D. Weather Resistant Ground Fault Interrupter Receptacles: 

1. Duplex receptacle rated 15A (NEMA 5-15R), circuit-ampacity 20A; Cooper’s WRVGF15W, 
Leviton’s 002-W7599-00W, or approved equal. 

2. Duplex receptacle rated 20A (NEMA 5-20R), circuit ampacity 20A; Cooper’s WRVGF20W, 
Leviton’s 002-W7899-00W, or approved equal. 

 
E. Special Purpose Receptacles:  Furnish matching nylon, polycarbonate or armored plug with each 

receptacle.  Furnish matching wall plate with each receptacle (.040” brass, Type 302 stainless 
steel, weatherproof, threaded box type, as required): 

1. Type A:  NEMA 14-20R (3P, 4W, 20A, 125/250 V, W/G); Crouse-Hinds/AH’s 5759, General 
Electric’s 1420, Hubbell’s 8410, or approved equal 

2. Type B:  NEMA 14-30R (3P, 4W, 30A, 125/250 V, W/G); Bryant’s 9430FR, Crouse-
Hinds/AH’s 5744N, Hubbell’s 9430A, Leviton’s 278, Pass & Seymour’s 3864, or approved 
equal. 
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3. Type C:  NEMA 14-50R (3P, 4W, 50A, 125/250 V, W/G); Bryant’s 9450FR, Crouse-
Hinds/AH’s 5754N, Hubbell’s 9450A, Leviton’s 279, Pass & Seymour’s 3894, or approved 
equal. 

4. Type D:  NEMA 14-60R (3P, 4W, 60A 125/250 V, W/G); Bryant’s 9460FR, Crouse-
Hinds/AH’s 9460N, Hubbell’s 9460A, Pass & Seymour’s 3871, or approved equal. 

5. Type E:  NEMA 10-20R (3P, 3W, 20A, 125/250 V); Bryant’s 9326, Crouse-Hinds/AH’s 9140, 
Hubbell’s 6810, Pass & Seymour’s 6810, or approved equal. 

6. Type F:  NEMA 10-30R (3P, 3W, 30A, 125/250 V); Bryant’s 9303, Crouse-Hinds/AH’s 9344N, 
Hubbell’s 9350, Leviton’s 5207, Pass & Seymour’s 3860, or approved equal. 

7. Type G:  NEMA 10-50R (3P, 3W, 50A, 125/250 V); Bryant’s 9306, Crouse-Hinds/AH’s 
7985N, Hubbell’s 7962, Leviton’s 5206GR, Pass & Seymour’s 3890, or approved equal. 

8. Type H:  NEMA L5-15R (2P, 3W, 15A, 125 V, W/G); Bryant’s 4710, Crouse-Hinds/AH’s 4710, 
Hubbell’s 4710, Pass & Seymour’s 4710, or approved equal. 

9. Type I:  NEMA L5-20R (2P, 3W, 20A 125 V, W/G); Bryant’s 70520FR, Crouse-Hinds/AH’s 
6200, Hubbell’s 2310A, Pass & Seymour’s L520-R, or approved equal. 

10. Type J:  NEMA L5-30R (2P, 3W, 30A, 125 V, W/G); Bryant’s 70530FR, Crouse-Hinds/AH’s 
6330, Hubbell’s 2610A, Leviton’s 70530-FR, Pass & Seymour’s L530-R, or approved equal. 

11. Type K:  NEMA L6-15R (2P, 3W, 15A, 250 V, W/G); Bryant’s 70615FR, Crouse-Hinds/AH’s 
6560, Hubbell’s 4560, Leviton’s 70615FR, Pass & Seymour’s 4560, or approved equal. 

12. Type L:  NEMA L6-20R (2P, 3W, 20A, 250 V, W/G); Bryant’s 70620FR, Crouse-Hinds/AH’s 
6210, Hubbell’s 2320A, Leviton’s 70620-FR, Pass & Seymour’s L620-R, Slater’s L620R, or 
approved equal. 

13. Type M:  NEMA L6-30R (2P, 3W, 30A, 250 V, W/G); Bryant’s 70630FR, Crouse-Hinds/AH’s 
6340, Hubbell’s 2620, Pass & Seymour’s L630-R, or approved equal. 

2.6 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  Steel with white baked enamel, suitable for field painting  . 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Damp Locations:  Cast aluminum with lift cover, and listed and labeled for 

use in "wet locations while in use." 
Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant 

while in use, die-cast aluminum with lockable cover.                

B. Brass Wall Plates:  .040 inch thick brass with brush brass finish; Bryant’s 518 Series, Hubbell’s 
B Series or 94 Series, Leviton’s 81 Series, Pass & Seymour’s B Series, or approved equal. 

 

C. Stainless Steel Wall Plates:  Type 302 stainless steel with satin finish; Bryant’s 93 Series, 
Crouse-Hinds/AH’s 93 Series, Hubbell’s 93 Series, Leviton’s 910  -40 Series, Pass & 
Seymour’s 93 Series, or approved equal. 

 
D. Weatherproof Covers:  Crouse-Hinds WLRS, WLRD, Hubbell’s 52, 74  Series, Pass & Seymour’s 

45 Series, or approved equal. 
 
E. Weatherproof While In Use Covers:  
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1. Polycarbonate: Cooper Crouse-Hinds TP7488W, Pass & Seymour’s (Legrand) WIUC10C, or 
approved equal. 

2. Metallic: Hubbell’s WP826 or WP826H, Thomas and Betts’ (Red Dot) CKMUV or CKMU, 
Leviton’s M5979-0GY or M5999-0GY, or approved equal   

 
F. Covers for Threaded Type Boxes:  Stamped sheet steel, gasketed device covers as produced by 

Crouse-Hinds Co., OZ/Gedney Co., or approved equal.  
 
2.7 EMERGENCY SHUTDOWN SWITCHES 
 

A. Emergency Shutdown Pushbutton Switch:  Square D. Co.’s Class 9001 or approved equal, Type 
K, pushbutton operator with the following: 

1. Red mushroom button. 

2. Transformer type red pilot light. 

3. Legend red plate with words “Emerg. Stop”. 

4. NEMA 13 oil tight enclosure with cover riveted to boy. 
 

B. Emergency Shutdown Key Operated Switch:  Square D. Co.’s Class 9001 or approved equal, 
Type K, key operated selector switch with the following: 

1. Key removable in both “ON” and “OFF” position. 

2. NEMA 13 oil tight enclosure with cover riveted to box. 
 
2.8 NAMEPLATES 
 

A. Phenolic Type:  Standard phenolic nameplates with 3/16 inch minimum size lettering engraved 
thereon. 

 
B. Embossed Aluminum:  Standard stamped or embossed aluminum tags, 3/16 inch minimum size 

lettering, as produced by Seton Name Plate Corp. or Tech Products Inc. 

2.9 FLOOR SERVICE FITTINGS 

A. Service fittings in first paragraph below are available for voice and data communication cabling 
as well as for power.  Edit to suit Project. 

B. Type:  Modular, flush-type , dual-service units suitable for wiring method used. 

C. Compartments:  Barrier separates power from voice and data communication cabling. 

D. Service Plate:  Round, solid brass with satin finish. 

E. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish for general receptacles; white 
for computer receptacles, unless otherwise indicated.  

F. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 Category 6 
jacks for UTP cable. 
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2.10  MULTIOUTLET ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Hubbell Incorporated; Wiring Device-Kellems. 
2. Wiremold Company (The). 
3. Or Approved Equal. 

B. If not indicated on Drawings, add mounting heights, raceway sizes, and types and spacing of 
receptacle devices to paragraph below.  Add descriptions of special features in assemblies such 
as fused receptacles, special-purpose switches, and channels for communication wiring. 

C. Components of Assemblies:  Products from a single manufacturer designed for use as a 
complete, matching assembly of raceways and receptacles. 

D. Raceway Material:  As shown on plans. 

E. Wire:  No. 12 AWG. 

2.7 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring Devices connected for general duty shall be grey; connected for computers shall 
be white, unless otherwise indicated or required by NFPA 70 or device listing. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 

noted.  
 

B. Install wiring devices in outlet boxes. 
 

B. Local Switches: 

1. Install local switches rated 15A, 120/277 V ac for switches unless otherwise shown on the 
drawings or specified. 

2. Install switches indicated Sa, Sb, Sc, etc, for control of outlets, with corresponding letters on 
the same circuit. 

3. Where more than one switch occurs at same location in a 120 volt system, arrange switches 
in gangs and cover with one face plate. 

4. Install switches in a 277 volt system in separate single boxes if voltage between exposed live 
metal parts of adjacent switches exceeds 300 volts. 

5. Install single and double pole switches so that switch handle is up when switch is in the “On” 
position. 

6. Install key operated switches where shown on the drawings. 
 

C. Receptacles: 
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1. Install Specification Grade receptacles, NEMA 5-15R, 15A, 125 V, 2P, 3W, for duplex recep-
tacles and single receptacles unless otherwise shown on the drawings or specified. 

2. Install receptacles with ground pole in the down position. 

3. Install Weather Resistant Ground Fault Interrupter Receptacles in wet and damp locations. 
 

D. Wall Plates: 

1. Install wall plates on all wiring devices in dry locations, with finish to match hardware in each 
area. 

2. Install hospital wall plates on Type HG receptacles. 

3. Install blank wall plates on outlet boxes which are for future equipment except telephone out-
lets. 

4. Install 5/8 inch bushed wall plates on telephone outlets. 

5. Fasten wall plates with vandal resistant screws in patients’ area.  Deliver 10 screw keys to 
the facility. 

 
E. Weatherproof Covers:  Install weatherproof covers on wiring devices in damp locations. 

 
F. Weatherproof While In Use Covers:  Install weatherproof while in use covers on wiring devices in 

wet locations. 
 

G. Nameplates:  Provide phenolic or embossed aluminum nameplate for each special purpose re-
ceptacle indicating phase, ampere and voltage rating of the circuit.  Attach nameplate with rivets 
or tamperproof fasteners to wall plate or to wall above receptacle.  Wall plates may be engraved 
with required data in lieu of separate nameplates. 

 
H. Mats:  Where flush plates are required over outlet boxes that cannot be set deep enough for the 

plates to fit closely over the finished wall surfaces, provide oak mats to fill the space between the 
finished wall surface and the plate. 

 
I. Receptacles On Emergency Circuits:  Install red colored receptacles.  Engrave faceplates 

“EMERGENCY” in 3/16 inch high lettering and fill engraving with contrasting color filler material. 

A. Coordination with Other Trades: 

1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers that are guided 
by riding against outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 
5. Alternatively, if installed before wall repair or painting; provide protective covers for the 

devices. Replace any devices that have mortar, wallboard compound or are painted on 
visible or operative surfaces. 

6. Openings or cuts around boxes, in wallboard or block walls, shall not exceed 1/8 inch. 
Coordinate repair of wall surface to match surrounding to comply with this requirement. 

B. Conductors: 
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1. Do not strip insulation from conductors until just before they are spliced or terminated on 
devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 

C. Device Installation: 

1. Replace all devices that have been in temporary use during construction or that show 
signs that they were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 
6. Use a torque screwdriver when a torque is recommended or required by the 

manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact. 

D. Receptacle Orientation: 

1. Install ground pin GFCI receptacles so that wording is oriented for normal reading.  Install 
ground pin of vertically mounted standard receptacles to match the orientation of GFCI 
receptacles. 

E. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. No 
opening in the wall shall be visible around the plate. 

F. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top.  Group adjacent switches under single, 
multigang wall plates. 

G. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 
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1. Receptacles:  Identify panelboard and circuit number from which served. Write on inside 
of device plate with indelible marker and use durable wire markers or tags inside outlet 
boxes. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
 

1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout 

or illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the 

circuit breaker, poor connections, inadequate fault current path, defective devices, or 
similar problems.  Correct circuit conditions, remove malfunctioning units and replace 
with new ones, and retest as specified above. 

C. Test straight blade convenience outlets in patient-care areas for the retention force of the 
grounding blade according to NFPA 99.  Retention force shall be not less than 4 oz. 

                                                       END OF SECTION 262726 
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SECTION 263213 – ENGINE GENERATORS 

PART 1 - GENERAL  

1.01 SCOPE 

A. Provide complete factory assembled generator set equipment with digital 
(microprocessor-based) electronic generator set controls, digital governor, and digital 
voltage regulator. 

B. Provide factory test, startup by a supplier authorized by the manufacturer, and on-site 
testing of the system. 

C. The generator set manufacturer shall warrant all equipment provided under this 
section so that there is one source for warranty and product service.   Technicians 
specifically trained and certified by the manufacturer to support the product and 
employed by the generator set supplier shall service the generator sets. 

D. Prototype testing, factory testing, site testing 

1.02 CODES AND STANDARDS 

A. The generator set and its installation and on-site testing shall conform to the 
requirements of the following codes and standards: 

1. CSA C22.2, No. 14 – M91 Industrial Control Equipment. 

2. CSA 282, 1989 Emergency Electrical Power Supply for Buildings 

3. ANSI S1.13-1971—Measurement of Sound Pressure Levels in Air 

4. EN50082-2, Electromagnetic Compatibility – Generic Immunity 
Requirements, Part 2: Industrial. 

5. EN55011, Limits and Methods of Measurement of Radio Interference 
Characteristics of Industrial, Scientific and Medical Equipment.  

6. FCC Part 15, Subpart B. 

7. IEC8528 part 4.  Control Systems for Generator Sets 

8. IEC Std 801.2, 801.3, and 801.5 for susceptibility, conducted, and radiated 
electromagnetic emissions. 

9. IEEE446 – Recommended Practice for Emergency and Standby Power 
Systems for Commercial and Industrial Applications 

10. IEEE587 for voltage surge resistance. 
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11. Mil Std 461D –1993. Military Standard, Electromagnetic Interference 
Characteristics.  

12. Mil Std 462D - 1993.  Military Standard, Measurement of Electromagnetic 
Interference Characteristics. 

13. NEMA ICS10-1993 – AC Generator sets.   

14. NFPA70 – National Electrical Code.  Equipment shall be suitable for use in 
systems in compliance to Article 700, 701, and 702. 

15. NFPA99 – Essential Electrical Systems for Health Care Facilities 

16. NFPA110 – Emergency and Standby Power Systems.  The generator set 
shall meet all requirements for Level 1 systems.   Level 1 prototype tests 
required by this standard shall have been performed on a complete and 
functional unit, component level type tests will not substitute for this 
requirement. 

17. UL508.  The entire control system of the generator set shall be UL508 listed 
and labeled. 

18. UL2200. The genset shall be listed to UL2200 or submit to an independent 
third party certification process to verify compliance as installed. 

19. NECA/EGSA 404-2000 Recommend Practice for Installing Generator Sets.    

B. The generator set manufacturer shall be certified to ISO 9001 International Quality 
Standard and shall have third party certification verifying quality assurance in 
design/development, production, installation, and service, in accordance with ISO 9001. 

C. The generator set and supplied accessories shall meet the requirements of the following 
standards: 

1. NEMA MG1-1998 part 32.  Alternator shall comply with the requirements of this 
standard. 

2. UL142 – Sub-base Tanks 

3. UL1236 – Battery Chargers 

4. UL2200. The generator set shall be listed to UL2200 or submit to an independent 
third party certification process to verify compliance as installed. 

D. The control system for the generator set shall comply with the following requirements. 

1. CSA C22.2, No. 14 – M91 Industrial Control Equipment. 

2. EN50082-2, Electromagnetic Compatibility – Generic Immunity Requirements, 
Part 2: Industrial. 

3. EN55011, Limits and Methods of Measurement of Radio Interference 
Characteristics of Industrial, Scientific and Medical Equipment.  

4. FCC Part 15, Subpart B. 
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5. IEC8528 part 4.  Control Systems for Generator Sets

6. IEC Std 801.2, 801.3, and 801.5 for susceptibility, conducted, and radiated
electromagnetic emissions.

1.03 ACCEPTABLE MANUFACTURERS 

A. Only approved bidders shall supply equipment provided under this contract.  Equipment
specifications for this project are based on microprocessor-based generator sets
manufactured by Cummins Power Generation.  Equipment by other suppliers that
meets the requirement of this specification are acceptable, if approved not less than 2
weeks before scheduled bid date.  Proposals must include a line-by-line compliance
statement based on this specification.

1.04 SUBMITTALS 

A. Shop drawings:

1. Outline drawings of assembly.

2. One line diagrams and wiring diagrams for assembly and components.

3. Interconnection wiring diagrams

4. Submit names, experience level, training certifications, and locations for
technicians that will be responsible for servicing equipment at this site.

5. EPA Compliance Statement.

6. Exhaust Emission Data Sheet – Factory data sheet with recorded emissions and
performance values at different load levels.

7. EPA Certificate of Conformity – EPA statement certifying the conformity of the
engine with EPA regulations for a specific model year

B. Product data:

1. Technical data on all major components.  Technical data must include an
alternator thermal damage curve, description and operating characteristics of the
alternator protection device, and an alternator reactive capability curve.
Alternator data demonstrating compliance shall be included.

2. Certification of the emissions performance of the generator set engine by the
engine manufacturer.

3. Seismic certification, as required.

C. Project information:

1. Test reports and certifications.

2. Factory test procedures.
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D. Contract closeout information: 

1. Operating and maintenance data. 

1.05 QUALIFICATIONS 

A. The generation set manufacturer shall be certified to ISO 9001 International Quality 
Standard and shall have third party certification verifying quality assurance in 
design/development, production, installation, and service, in accordance with ISO 9001. 

B. The manufacturer of this equipment shall have produced similar equipment for a minimum 
period of ten years. When requested by the Engineer, an acceptable list of installations with 
similar equipment shall be provided demonstrating compliance with this requirement. 

1.06 REGULATORY REQUIREMENTS 

A. The generator set shall be UL2200 listed and labeled 

B. The generator set overcurrent protection shall be UL listed as a utility grade protective 
device. 

C. The generator set engine shall comply will all applicable emissions standards at the date of 
installation.    

1.07 WARRANTY 

A. The manufacturer shall warrant the material and workmanship of the generator set for a 
minimum of five (5) years from registered commissioning and start-up.  

B. The warranty shall be comprehensive.  No deductibles shall be allowed for travel time, 
service hours, repair parts cost, etc. shall be allowed during the minimum noted warranty 
period described in paragraph A above.  

PART 2 - PRODUCTS 

2.01 GENERATOR SET 

A. Ratings 

1. The generator set shall operate at 1800 rpm and at a voltage of: 208/120 volts 
AC, Three phase, Four-wire, 60 hertz.   

2. The complete generator set shall be rated per ISO8528 at 0.8 PF, Standby, 
rating, based on site conditions of ambient temperatures of 40 degrees C, based 
on temperature measured at the control for indoor installations, and measured at 
the air inlet closest to the alternator for outdoor equipment.     

3. The generator set rating shall be based on emergency/standby service as 
per NFPA 110.  
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B. Performance 

1. Voltage regulation shall be plus or minus 0.5 percent for any constant load 
between no load and rated load for both parallel and non-parallel 
applications.  Random voltage variation with any steady load from no load to 
full load shall not exceed plus or minus 0.5 percent.  

2. Frequency regulation shall be isochronous from steady state no load to 
steady state rated load.  Random frequency variation with any steady load 
from no load to full load shall not exceed plus or minus 0.25%.  

3. The diesel engine-generator set shall be capable of single step load pick up 
of 100% nameplate kW and power factor, less applicable derating factors, 
with the engine-generator set at operating temperature.   

4. Motor starting capability shall be a minimum of 920 kVA.  The generator set 
shall be capable of sustaining a minimum of 90% of rated no load voltage 
with the specified kVA load at near zero power factor applied to the generator 
set.   

5. The alternator shall produce a clean AC voltage waveform, with not more 
than 5% total harmonic distortion at full linear load, when measured from line 
to neutral, and with not more than 3% in any single harmonic.  Telephone 
influence factor shall be less than 40. 

6. The generator set shall be certified by the engine manufacturer to be suitable 
for use at the installed location and rating, and shall meet all applicable 
exhaust emission requirements at the time of commissioning.  

7. The generator set, complete with sound attenuated enclosure, shall be tested 
by the generator set manufacturer per ANSI S1.13.  Data documenting 
performance shall be provided with submittal documentation. 

C. Construction 

1. The engine-generator set shall be mounted on a heavy-duty steel base to 
maintain alignment between components.  The base shall incorporate a 
battery tray with hold-down clamps within the rails 

2. All switches, lamps, and meters in the control system shall be oil-tight and 
dust-tight, and the enclosure door shall be gasketed.  There shall be no 
exposed points in the control (with the door open) that operate in excess of 
50 volts. 

D. Connections 

1. The generator set load connections shall be composed of silver or tin plated 
copper bus bars, drilled to accept mechanical or compression terminations of 
the number and type as shown on the drawings.  Sufficient lug space shall be 
provided for use with cables of the number and size as shown on the 
drawings. 

2. Power connections to auxiliary devices shall be made at the devices, with 
required protection located at a wall-mounted common distribution panel. 
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3. Generator set control interfaces to other system components shall be made 
on a common, permanently labeled terminal block assembly.   

2.02 ENGINE AND ENGINE EQUIPMENT  

A. The engine shall be diesel, 4 cycle, radiator and fan cooled. Minimum displacement 
shall be 4.5 Liters, with 4 cylinders. The horsepower rating of the engine at its 
minimum tolerance level shall be sufficient to drive the alternator and all connected 
accessories.  Two cycle engines are not acceptable.  Engine accessories and 
features shall include:   

B. An electronic governor system shall provide automatic isochronous frequency 
regulation.  The governing system dynamic capabilities shall be controlled as a 
function of engine coolant temperature to provide fast, stable operation at varying 
engine operating temperature conditions. The control system shall actively control the 
fuel rate and excitation as appropriate to the state of the generator set.  Fuel rate 
shall be regulated as a function of starting, accelerating to start disconnect speed, 
accelerating to rated speed, and operating in various isochronous or parallel states. 

C. Skid-mounted radiator and cooling system rated for full load operation in 104 degrees 
F (40 degrees C) ambient as measured at the generator air inlet, based on 0.5 in H2O 
external static head. Radiator shall be sized based on a core temperature which is 
20F higher than the rated operation temperature, or prototype tested to verify cooling 
performance of the engine/radiator/fan operation in a controlled environment.  
Radiator shall be provided with a duct adapter flange.  The cooling system shall be 
filled with a 50/50-ethylene glycol/water mixture by the equipment manufacturer.  
Rotating parts shall be guarded against accidental contact.   

D. Electric starter(s) capable of three complete cranking cycles without overheating.   

E. Positive displacement, mechanical, full pressure, lubrication oil pump.   

F. Full flow lubrication oil filters with replaceable spin-on canister elements and dipstick 
oil level indicator.   

G. An engine driven, mechanical, positive displacement fuel pump. Fuel filter with 
replaceable spin-on canister element. Fuel cooler, suitable for operation of the 
generator set at full rated load in the ambient temperature specified shall be provided 
if required for operation due to the design of the engine and the installation.  

H. Replaceable dry element air cleaner with restriction indicator.    

I. Flexible supply and return fuel lines.    

J. Engine mounted battery charging alternator, 40-ampere minimum, and solid-state 
voltage regulator. 

K. Coolant heater 

1. Engine mounted, thermostatically controlled, coolant heater(s) for each 
engine. Heater voltage shall be as shown on the project drawings. The 
coolant heater shall be UL499 listed and labeled. 
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2. The coolant heater shall be installed on the engine with silicone hose 
connections.  Steel tubing shall be used for connections into the engine 
coolant system wherever the length of pipe run exceeds 12 inches.  The 
coolant heater installation shall be specifically designed to provide proper 
venting of the system.  The coolant heaters shall be installed using quick 
disconnect couplers to isolate the heater for replacement of the heater 
element.  The quick disconnect/automatic sealing couplers shall allow the 
heater element to be replaced without draining the engine cooling system or 
significant coolant loss. 

3. The coolant heater shall be provided with a 24VDC thermostat, installed at 
the engine thermostat housing.  An AC power connection box shall be 
provided for a single AC power connection to the coolant heater system. 

4. The coolant heater(s) shall be sized as recommended by the engine 
manufacturer to warm the engine to a minimum of 100F (40C) in a 40F 
ambient, in compliance with NFPA110 requirements, or the temperature 
required for starting and load pickup requirements of this specification. 

L. Provide vibration isolators, spring/pad type, quantity as recommended by the 
generator set manufacturer.   Isolators shall include seismic restraints if required by 
site location.     

M. Starting and Control Batteries shall be calcium/lead antimony type, 24 volt DC, sized 
as recommended by the engine manufacturer, complete with battery cables and 
connectors.    

N. Provide critical grade exhaust silencer(s) for each engine of size and type as 
recommended by the generator set manufacturer and approved by the engine 
manufacturer.  The mufflers shall be critical grade.  Exhaust system shall be installed 
according to the engine manufacturer’s recommendations and applicable codes and 
standards.    

O. A UL listed/CSA certified 12 amp voltage regulated battery charger shall be provided 
for each engine-generator set.  The charger may be located in an automatic transfer 
switch, or may be wall mounted, at the discretion of the installer.  Input AC voltage 
and DC output voltage shall be as required.  Chargers shall be equipped with float, 
taper and equalize charge settings.  Operational monitors shall provide visual output 
along with individual form C contacts rated at 4 amps, 120 VAC, 30VDC for remote 
indication of: 

 Loss of AC power - red light 

 Low battery voltage - red light 

 High battery voltage - red light 

 Power ON - green light (no relay contact)  

Charger shall include an Analog DC voltmeter and ammeter, 12 hour equalize charge 
timer, and AC and DC fuses   

P. Sub Base Mounted Fuel Storage Tank: 
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• Provide a diesel dual wall sub-base fuel storage tank with capacity as shown on the 
drawings.  The tank shall be constructed of corrosion resistant steel and shall be UL 
listed.  The equipment, as installed, shall meet all local and regional requirements for 
above ground tanks. The tank shall be double wall construction with both the primary 
and secondary containment factory pressure tested in accordance with Underwriters 
Laboratories.  The tank shall be UL listed as a generator supporting double wall tank.  
The tank shall be manufactured by Cummins Power Generation or approved equal.  

• The tank shall be constructed of heavy gauge steel and include a fuel level gauge, 
drain fittings with valves (option 340) for both the tank and the double wall, engine 
supply and return connections with removable pipe stems, normal vent connections 
and the required UL emergency vent connections.  All threaded connections, except 
the drain fittings, shall be located above the normal full level.  The tank shall 
incorporate a conduit entry area for the connection of the underground conduits 

• The tank exterior shall be epoxy coated. 

• Provide alarm contacts for low fuel (option 505) set at 25% fuel remaining and 
rupture/leak detection (option 509RB). 

• Provide a remote fuel fill panel rated NEMA 3R (option 226).  The panel shall include 
a visible alarm at 90% full a both audible and visible alarms at 95% full alarm level.  
Remote alarm contacts shall be provided for each alarm. 

• Provide a minimum five (5) gallon, lockable, weatherproof spill container (option 227) 
for the fill line. 

• Provide vent line termination mushroom type caps (option 320A) for the normal vent 
connections and pressure relief type caps for the emergency vent connections (option 
321).  The design and labeling of the pressure relief vent caps shall comply with the 
requirements of NFPA 30 

Q. Battery holder shall be equipped with a battery heater. Battery heater shall be pad type, 
200W at 120VAC and installed in battery rack directly under battery case. 

R. Each engine generator set shall be equipped with either (1) a non-resettable hour 
metering device to continuously monitor the operating hours OR (2) fuel flow meter to 
continuously monitor the fuel throughput. 

S. Generator set shall include engine, which complies with U.S. EPA New Source 
Performance Standards (NSPS) for Stationary Emergency engines under the provisions 
of 40 [CFR Part 60 Subpart IIII or 40 CFR Part 60 subpart JJJJ] when tested per ISO 
8178 D2. 

T. The engine shall meet emissions limits as defined for Stationary Emergency engines in 
[40 CFR Part 60 Subpart IIII or 40 CFR Part 60 subpart JJJJ] when tested per ISO 8178 
D2. 

2.03 AC GENERATOR 

A. The AC generator shall be; synchronous, four pole, 2/3 pitch, revolving field, drip-
proof construction, single prelubricated sealed bearing, air cooled by a direct drive 
centrifugal blower fan, and directly connected to the engine with flexible drive disc.  
All insulation system components shall meet NEMA MG1 temperature limits for Class 
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H insulation system.  Actual temperature rise measured by resistance method at full 
load shall not exceed 80 degrees Centigrade.   

B. The generator shall be capable of delivering rated output (kVA) at rated frequency 
and power factor, at any voltage not more than 5 percent above or below rated 
voltage.    

C. A permanent magnet generator (PMG) shall be included to provide a reliable source 
of excitation power for optimum motor starting and short circuit performance.  The 
PMG and controls shall be capable of sustaining and regulating current supplied to a 
single phase or three phase fault at approximately 300% of rated current for not more 
than 10 seconds. 

D. The subtransient reactance of the alternator shall not exceed 12 percent, based on 
the standby rating of the generator set. 

E. Provide an anti-condensation heater for the alternator. 

2.04 GENERATOR SET CONTROL 

The generator set shall be provided with a microprocessor-based control system that is 
designed to provide automatic starting, monitoring, and control functions for the generator set.  
The control system shall also be designed to allow local monitoring and control of the 
generator set, and remote monitoring and control as described in this specification. 

The control shall be mounted on the generator set. The control shall be vibration isolated and 
prototype tested to verify the durability of all components in the system under the vibration 
conditions encountered.    

The generator set mounted control shall include the following features and functions:  

A. Control Switches 

1. Mode Select Switch: 

The mode select switch shall initiate the following control modes.  When in 
the RUN or Manual position the generator set shall start, and accelerate to 
rated speed and voltage as directed by the operator.  In the OFF position the 
generator set shall immediately stop, bypassing all time delays.  In the AUTO 
position the generator set shall be ready to accept a signal from a remote 
device to start and accelerate to rated speed and voltage. 

2. EMERGENCY STOP switch: 

 Switch shall be Red "mushroom-head" push-button.  Depressing the 
emergency stop switch shall cause the generator set to immediately shut 
down, and be locked out from automatic restarting.   

3. RESET switch: 

The RESET switch shall be used to clear a fault and allow restarting the 
generator set after it has shut down for any fault condition.   

4. PANEL LAMP switch: 
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Depressing the panel lamp switch shall cause the entire panel to be lighted 
with DC control power.  The panel lamps shall automatically be switched off 
10 minutes after the switch is depressed, or after the switch is depressed a 
second time.   

B. Generator Set AC Output Metering.  The generator set shall be provided with a 
metering set including the following features and functions:  

1. Analog voltmeter, ammeter, frequency meter, and kilowatt (KW) meter.  
Voltmeter and ammeter shall display all three phases.  Ammeter and KW 
meter scales shall be color coded in the following fashion: readings from 
0-90% of generator set standby rating: green; readings from 90-100% of 
standby rating: amber; readings in excess of 100%: red.     

2. Digital metering set, 0.5% accuracy, to indicate generator RMS voltage and 
current, frequency, output current, output KW, KW-hours, and power factor.  
Generator output voltage shall be available in line-to-line and line-to-neutral 
voltages, and shall display all three phase voltages (line to neutral or line to 
line) simultaneously.   

3. Both analog and digital metering are required.  The analog and digital 
metering equipment shall be driven by a single microprocessor, to provide 
consistent readings and performance. The analog and digital metering 
equipment shall be driven by a single microprocessor, to provide consistent 
readings and performance. 

C. Generator Set Alarm and Status Display   

1. The generator set shall be provided with alarm and status indicating lamps to 
indicate non-automatic generator status, and existing warning and shutdown 
conditions.  The lamps shall be high-intensity LED type.  The lamp condition 
shall be clearly apparent under bright room lighting conditions.  The 
generator set control shall indicate the existence of the following alarm and 
shutdown conditions on an alphanumeric digital display panel:   

 low oil pressure (alarm)  

 low oil pressure (shutdown)  

 oil pressure sender failure (alarm)  

 low coolant temperature (alarm)  

 high coolant temperature (alarm)  

 high coolant temperature (shutdown)  

 engine temperature sender failure (alarm)  

 low coolant level (alarm or shutdown--selectable)  

 fail to crank (shutdown)  

 fail to start/overcrank (shutdown)  
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 overspeed (shutdown)  

 low DC voltage (alarm)  

 high DC voltage (alarm)  

 weak battery (alarm)  

 low fuel-daytank (alarm)  

 high AC voltage (shutdown)  

 low AC voltage (shutdown)  

 under frequency (shutdown)  

 over current (warning)  

 over current (shutdown)  

 short circuit (shutdown)  

 over load (alarm)  

 emergency stop (shutdown)  

2. Provisions shall be made for indication of four customer-specified alarm or 
shutdown conditions.  Labeling of the customer-specified alarm or shutdown 
conditions shall be of the same type and quality as the above specified 
conditions.  The non-automatic indicating lamp shall be red, and shall flash to 
indicate that the generator set is not able to automatically respond to a 
command to start from a remote location.   

D. Engine Status Monitoring.   

1. The following information shall be available from a digital status panel on  the 
generator set control :    

engine oil pressure  (psi or kPA)  

engine coolant temperature (degrees F or C) 

engine oil temperature (degrees F or C)  

engine speed (rpm)  

number of hours of operation (hours)  

number of start attempts  

battery voltage (DC volts)   

2. The control system shall also incorporate a data logging and display provision 
to allow logging of the last 10 warning or shutdown indications on the 
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generator set, as well as total time of operation at various loads, as a percent 
of the standby rating of the generator set.   

E. Engine Control Functions. 

1. The control system provided shall include a cycle cranking system, which 
allows for user selected crank time, rest time, and # of cycles.  Initial settings 
shall be for 3 cranking periods of 15 seconds each, with 15-second rest 
period between cranking periods.   

2. The control system shall include an idle mode control, which allows the 
engine to run in idle mode in the RUN position only.  In this mode, the 
alternator excitation system shall be disabled.  

3. The control system shall include an engine governor control, which functions 
to provide steady state frequency regulation as noted elsewhere in this 
specification.  The governor control shall include adjustments for gain, 
damping, and a ramping function to control engine speed and limit exhaust 
smoke while the unit is starting.  The governor control shall be suitable for 
use in paralleling applications without component changes.  

4. The control system shall include time delay start (adjustable 0-300 seconds) 
and time delay stop (adjustable 0-600 seconds) functions.    

5. The control system shall include sender failure monitoring logic for speed 
sensing, oil pressure, and engine temperature which is capable of 
discriminating between failed sender or wiring components, and an actual 
failure conditions.     

F. Alternator Control Functions:  

1. The generator set shall include an automatic digital voltage regulation system 
that is matched and prototype tested by the engine manufacturer with the 
governing system provided.   It shall be immune from misoperation due to 
load-induced voltage waveform distortion and provide a pulse width 
modulated output to the alternator exciter.  The voltage regulation system 
shall be equipped with three-phase RMS sensing and shall control buildup of 
AC generator voltage to provide a linear rise and limit overshoot.  The system 
shall include a torque-matching characteristic, which shall reduce output 
voltage in proportion to frequency below a threshold of [58-59] HZ.  The 
voltage regulator shall include adjustments for gain, damping, and frequency 
roll-off.  Adjustments shall be broad range, and made via digital raise-lower 
switches, with an alphanumeric LED readout to indicate setting level.    
Rotary potentiometers for system adjustments are not acceptable. 

2. Controls shall be provided to monitor the output current of the generator set 
and initiate an alarm (over current warning) when load current exceeds 110% 
of the rated current of the generator set on any phase for more than 60 
seconds.  The controls shall shut down and lock out the generator set when 
output current level approaches the thermal damage point of the alternator 
(over current shutdown). The protective functions provided shall be in 
compliance to the requirements of NFPA70 article 445 

3. Controls shall be provided to individually monitor all three phases of the 
output current for short circuit conditions. The control/protection system shall 
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monitor the current level and voltage. The controls shall shut down and lock 
out the generator set when output current level approaches the thermal 
damage point of the alternator (short circuit shutdown). The protective 
functions provided shall be in compliance to the requirements of NFPA70 
article 445. 

4. Controls shall be provided to monitor the KW load on the generator set, and 
initiate an alarm condition (over load) when total load on the generator set 
exceeds the generator set rating for in excess of 5 seconds.   Controls shall 
include a load shed control, to operate a set of dry contacts (for use in 
shedding customer load devices) when the generator set is overloaded. 

5. An AC over/under voltage monitoring system that responds only to true RMS 
voltage conditions shall be provided.  The system shall initiate shutdown of 
the generator set when alternator output voltage exceeds 110% of the 
operator-set voltage level for more than 10 seconds, or with no intentional 
delay when voltage exceeds 130%.  Under voltage shutdown shall occur 
when the output voltage of the alternator is less than 85% for more than 10 
seconds.    

6. A battery monitoring system shall be provided which initiates alarms when 
the DC control and starting voltage is less than 25VDC or more than 32 VDC.  
During engine cranking (starter engaged), the low voltage limit shall be 
disabled, and if DC voltage drops to less than 14.4 volts for more than two 
seconds a "weak battery" alarm shall be initiated.   

H. Provide and install a 20-light LED type remote alarm annunciator with horn, located 
as shown on the drawings or in a location that can be conveniently monitored by 
facility personnel.  The remote annunciator shall provide all the audible and visual 
alarms called for by NFPA Standard 110 for level 1 systems; and in addition shall 
provide indications for high battery voltage, low battery voltage, loss of normal power 
to the charger.  Spare lamps shall be provided to allow future addition of other alarm 
and status functions to the annunciator.  Provisions for labeling of the annunciator in 
a fashion consistent with the specified functions shall be provided.  Alarm silence and 
lamp test switch(es) shall be provided.  LED lamps shall be replaceable, and 
indicating lamp color shall be capable of changes needed for specific application 
requirements.  Alarm horn shall be switchable for all annunciation points.  Alarm horn 
(when switched on) shall sound for first fault, and all subsequent faults, regardless of 
whether first fault has been cleared, in compliance with NFPA110 3-5.6.2.  

I. The generator set shall be provided with a 100% Rated 300-Ampere main line circuit 
breaker, sized to carry the rated output current of the generator set on a continuous 
basis.  The circuit breaker shall incorporate an electronic trip unit that operates to 
protect the alternator under all overcurrent conditions, or a thermal-magnetic trip with 
other overcurrent protection devices that positively protect the alternator under 
overcurrent conditions.  The supplier shall submit time overcurrent characteristic 
curves and thermal damage curve for the alternator, demonstrating the effectiveness 
of the protection provided. 

J. Control Interfaces for Remote Monitoring: 

1. All control and interconnection points from the generator set to remote 
components shall be brought to a separate connection box.  No field 
connections shall be made in the control enclosure or in the AC power output 
enclosure.  Provide the following features in the control system:     

Commented [WEH1]:  
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2. Form "C" dry common alarm contact set rated 2A @ 30VDC to indicate 
existence of any alarm or shutdown condition on the generator set.  

3. One set of contacts rated 2A @ 30VDC to indicate generator set is ready to 
load.  The contacts shall operate when voltage and frequency are greater 
than 90% of rated condition.  

4. A fused 10 amp switched 24VDC power supply circuit shall be provided for 
customer use.  DC power shall be available from this circuit whenever the 
generator set is running.  

5. A fused 20 amp 24VDC power supply circuit shall be provided for customer 
use.  DC power shall be available from this circuit at all times from the engine 
starting/control batteries.   

2.05 OUTDOOR WEATHER-PROTECTIVE SOUND ATTENUATING HOUSING 

A. The generator set shall be provided with a “Quiet-Site II” Level II sound-attenuated 
housing which allows the generator set to operate at full rated load in the ambient 
conditions previously specified.  The enclosure shall reduce the sound level of the 
generator set while operating at full rated load to a maximum of 73 dBA at any 
location 7 meters from the generator set in a free field environment.  Housing 
configuration and materials used may be of any suitable design which meets 
application needs, except that acoustical materials used shall be oil and water 
resistant.  No foam materials shall be used unless they can be demonstrated to have 
the same durability and life as fiberglass.   

B. The enclosure shall include hinged doors for access to both sides of the engine and 
alternator, and the control equipment.  Key-locking and padlockable door latches 
shall be provided for all doors.  Door hinges shall be stainless steel. 

C. The enclosure shall be provided with a critical grade exhaust silencer, which is mounted 
inside of the enclosure, and allows the generator set package to meet specified sound 
level requirements.  Silencer and exhaust shall include a raincap and rainshield. 

D. All sheetmetal shall be primed for corrosion protection and finish painted with the 
manufacturers standard color.  All surfaces of all metal parts shall be primed and 
painted. 

E. Painting of hoses, clamps, wiring harnesses, and other non-metallic service parts 
shall not be acceptable.   Fasteners used shall be corrosion resistant, and designed 
to minimize marring of the painted surface when removed for normal installation or 
service work. 

PART 3 - OPERATION 

3.01   SEQUENCE OF OPERATION  

A. Generator set shall start on receipt of a start signal from remote equipment.  The start 
signal shall be via hardwired connection to the generator set control and a redundant 
signal over the required network connection. 
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B. The generator set shall complete a time delay start period as programmed into the 
control.  

C. The generator set control shall initiate the starting sequence for the generator set.  
The starting sequence shall include the following functions: 

1. The control system shall verify that the engine is rotating when the starter is 
signaled to operate.  If the engine does not rotate after two attempts, the 
control system shall shut down and lock out the generator set, and indicate 
“fail to crank” shutdown. 

2. The engine shall fire and accelerate as quickly as practical to start disconnect 
speed.  If the engine does not start, it shall complete a cycle cranking 
process as described elsewhere in this specification.  If the engine has not 
started by the completion of the cycle cranking sequence, it shall be shut 
down and locked out, and the control system shall indicate “fail to start”. 

3. The engine shall accelerate to rated speed and the alternator to rated 
voltage. Excitation shall be disabled until the engine has exceeded 
programmed idle speed, and regulated to prevent over voltage conditions 
and oscillation as the engine accelerates and the alternator builds to rated 
voltage. 

D. On reaching rated speed and voltage, the generator set shall operate as dictated by 
the control system in isochronous, synchronize, load share, load demand, or load 
govern state. 

E. When all start signals have been removed from the generator set, it shall complete a 
time delay stop sequence.  The duration of the time delay stop period shall be 
adjustable by the operator. 

F. On completion of the time delay stop period, the generator set control shall switch off 
the excitation system and shall shut down. 

1. Any start signal received after the time stop sequence has begun shall 
immediately terminate the stopping sequence and return the generator set to 
isochronous operation.  

PART 4 - OTHER REQUIREMENTS 

4.01    SUBMITTALS. Within 10 days after award of contract, provide six sets of the following 
information for review: 

• Manufacturer’s product literature and performance data, sufficient to verify 
compliance to specification requirements. 

• A paragraph by paragraph specification compliance statement, describing the 
differences between the specified and the proposed equipment. 

• Manufacturer's certification of prototype testing.         

• Manufacturer's published warranty documents.        
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• Shop drawings showing plan and elevation views with certified overall dimensions, as 
well as wiring interconnection details.        

• Interconnection wiring diagrams showing all external connections required; with field 
wiring terminals marked in a consistent point-to-point manner. 

• Manufacturer's installation instructions.  

4.02 FACTORY TESTING.   

A. The generator set manufacturer shall perform a complete operational test on the 
generator set prior to shipping from the factory.  A certified test report shall be 
provided. Equipment supplied shall be fully tested at the factory for function and 
performance.   

B. Factory testing may be witnessed by the owner and consulting engineer.  Costs for 
travel expenses will be the responsibility of the owner and consulting engineer.  
Supplier is responsible to provide two weeks notice for testing. 

C. Generator set factory tests on the equipment shall be performed at rated load and 
rated power factor. Generator sets that have not been factory tested at rated power 
factor will not be acceptable.  Tests shall include: run at full load, maximum power, 
voltage regulation, transient and steady-state governing, single step load pickup, and 
function of safety shutdowns.      

4.03 INSTALLATION       

A. Equipment shall be installed by the contractor in accordance with final submittals and 
contract documents.  Installation shall comply with applicable state and local codes 
as required by the authority having jurisdiction.  Install equipment in accordance with 
manufacturer's instructions and instructions included in the listing or labeling of UL 
listed products.     

B. Installation of equipment shall include furnishing and installing all interconnecting 
wiring between all major equipment provided for the on-site power system.  The 
contractor shall also perform interconnecting wiring between equipment sections 
(when required), under the supervision of the equipment supplier. 

C. Equipment shall be installed on concrete housekeeping pads.  Equipment shall be 
permanently fastened to the pad in accordance with manufacturer’s instructions and 
seismic requirements of the site. 

D. Equipment shall be initially started and operated by representatives of the 
manufacturer. 

E. All equipment shall be physically inspected for damage.  Scratches and other 
installation damage shall be repaired prior to final system testing.   Equipment shall 
be thoroughly cleaned to remove all dirt and construction debris prior to initial 
operation and final testing of the system. 

4.04 ON-SITE ACCEPTANCE TEST:      
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A. The complete installation shall be tested for compliance with the specification 
following  completion of all site work.  Testing shall be conducted by representatives 
of the manufacturer, with required fuel supplied (50 gallons) by Contractor.  The 
Engineer shall be notified in advance and shall have the option to witness the tests.   

B. Installation acceptance tests to be conducted on-site shall include a "cold start" test, 
a two hour full load test, and a one step rated load pickup test in accordance with 
NFPA 110.  Provide a resistive load bank and make temporary connections for full 
load test, if necessary.  

C. Perform a power failure test on the entire installed system.  This test shall be 
conducted by opening the power supply from the utility service, and observing proper 
operation of the system for at least 2 hours.  Coordinate timing and obtain approval 
for start of test with site personnel. 

4.05 TRAINING 

A. The equipment supplier shall provide training for the facility operating personnel 
covering operation and maintenance of the equipment provided.  The training 
program shall be not less than 4 hours in duration and the class size shall be limited 
to 5 persons.  Training date shall be coordinated with the facility owner. 

4.06 SERVICE AND SUPPORT 

A. The manufacturer of the generator set shall maintain service parts inventory at a 
central location, which is accessible to the service location 24 hours per day, 365 
days per year. 

B. The generator set shall be serviced by a local service organization that is trained and 
factory certified in generator set service.  The supplier shall maintain an inventory of 
critical replacement parts at the local service organization, and in service vehicles.  
The service organization shall be on call 24 hours per day, 365 days per year. 

C. The manufacturer shall maintain model and serial number records of each generator 
set provided for at least 20 years.  

 

4.07 WARRANTY 

A. The generator set and associated equipment shall be warranted for a period of not 
less than 5 years from the date of commissioning against defects in materials and 
workmanship. 

B. The warranty shall be comprehensive.  No deductibles shall be allowed for travel 
time, service hours, repair parts cost, etc. 

END SECTION 263213 
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SECTION 263600 – TRANSFER SWITCHES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes service entrance automatic transfer switches rated 600 V and less. 

1.2 SUBMITTALS 

A. Product Data:  Include rated capacities, weights, operating characteristics, furnished 
specialties, and accessories. 

B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing minimum 
clearances, conductor entry provisions, gutter space, installed features and devices, and 
material lists for each switch specified. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NEMA ICS 1. 

C. Comply with NFPA 70. 

D. Comply with NFPA 99. 

E. Comply with NFPA 110. 

F. Comply with UL 1008 unless requirements of these Specifications are stricter. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Contactor Transfer Switches: 

a. Onan/Cummins Power Generation; Industrial Business Group. 
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B. Only approved bidders shall supply equipment provided under this contract.  Equipment 
specifications for this project are based on microprocessor-based transfer switches 
manufactured by Cummins Onan.  Equipment by other suppliers that meets the 
requirement of this specification are acceptable, if approved not less than 2 weeks before 
scheduled bid date.  Proposals must include a line by line compliance statement based 
on this specification. 

2.2 CODES & STANDARDS 

A. The automatic transfer switch installation and application shall conform to the 
requirements of the following codes and standards: 

1. CSA 282, Emergency Electrical Power Supply for Buildings 

2. NFPA70 – National Electrical Code.  Equipment shall be suitable for use in sys-
tems in compliance to Article 700, 701, and 702. 

3. NFPA99 – Essential Electrical Systems for Health Care Facilities 

4. NFPA110 – Emergency and Standby Power Systems.  The transfer switch shall 
meet all requirements for Level 1 systems. 

5. IEEE446 – Recommended Practice for Emergency and Standby Power Systems 
for Commercial and Industrial Applications. 

6. NEMA ICS10-1993 – AC Automatic Transfer Switches. 

B. The transfer switch assembly shall comply with the following standards: 

1. CSA C22.2, No. 14 – M91 Industrial Control Equipment. 

2. EN55011, Class B Radiated Emissions 

3. EN55011, Class B Conducted Emissions 

4. IEC 1000-4-5 (EN 61000-4-5); AC Surge Immunity.    

5. IEC 1000-4-4 (EN 61000-4-4) Fast Transients Immunity 

6. IEC 1000-4-2 (EN 61000-4-2) Electrostatic Discharge Immunity 

7. IEC 1000-4-3 (EN 61000-4-3) Radiated Field Immunity 

8. IEC 1000-4-6 Conducted Field Immunity 

9. IEC 1000-4-11 Voltage Dip Immunity. 

10. IEEE 62.41, AC Voltage Surge Immunity. 

11. IEEE 62.45, AC Voltage Surge. 

12. UL1008 – Transfer Switches.  Transfer switches shall be UL1008 listed.   
UL1008 transfer switches may be supplied in UL891 enclosures if necessary to 
meet the physical requirements of the project 
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2.3 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS 

A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total 
system transfer, including tungsten filament lamp loads not exceeding 30 percent of 
switch ampere rating, unless otherwise indicated. 

B. Provide complete factory assembled power transfer equipment with field programmable 
digital electronic controls designed for fully automatic operation and including: surge 
voltage isolation, voltage sensors on all phases of both sources, linear operator, 
permanently attached manual handles, positive mechanical and electrical interlocking, 
and mechanically held contacts for both sources. 

C. The generator set manufacturer shall warrant transfer switches to provide a single source 
of responsibility for all the products provided.   Technicians specifically trained to support 
the product and employed by the generator set supplier shall service the transfer 
switches. 

D. Refer to the project drawings for specifications on the sizes and types of transfer switch 
equipment, withstand and closing ratings, voltage and ampere ratings, enclosure type, 
and accessories.  Unless otherwise noted on the drawings, transfer switches operating at 
150VAC (line to neutral) and lower, and transfer switches serving exclusively 3-wire loads 
shall be 3 pole with solid neutral.   

E. Main contacts shall be rated for 600 Volts AC minimum.   

F. Transfer switches shall be rated to carry 100 percent of rated current continuously in the 
enclosure supplied, in ambient temperatures of -40 to +60 degrees C, relative humidity 
up to 95% (non-condensing), and altitudes up to 10,000 feet (3000M). 

G. Transfer switch equipment shall have withstand and closing ratings (WCR) in RMS 
symmetrical amperes greater than the available fault currents shown on the drawings and 
at the specified voltage.  The transfer switch and its upstream protection shall be 
coordinated.  The transfer switch shall be third party listed and labeled for use with the 
specific protective device(s) installed in the application. 

H. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by 
protective devices at installation locations in Project under the fault conditions indicated, 
based on testing according to UL 1008. 

1. Where transfer switch includes internal fault-current protection, rating of switch 
and trip unit combination shall exceed indicated fault-current value at installation 
location. 

I. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent 
or better over an operating temperature range of minus 20 to plus 70 deg C. 

J. Resistance to Damage by Voltage Transients:  Components shall meet or exceed 
voltage-surge withstand capability requirements when tested according to IEEE C62.41.  
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1. 

K. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or 
electric-motor-operated mechanism, mechanically and electrically interlocked in both 
directions. 
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L. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated 
current between active power sources. 

1. Limitation:  Switches using molded-case switches or circuit breakers or insulated-
case circuit-breaker components are not acceptable. 

2. Switch Action:  Double throw; mechanically held in both directions. 

3. Contacts:  Silver composition or silver alloy for load-current switching.  
Conventional automatic transfer-switch units, rated 225 A and higher, shall have 
separate arcing contacts. 

M. Neutral Switching.  Where four-pole switches are indicated, provide neutral pole switched 
simultaneously with phase poles. 

N. Neutral Terminal:  Solid and fully rated, unless otherwise indicated. 

O. Oversize Neutral:  Ampacity and switch rating of neutral path through units indicated for 
oversize neutral shall be double the nominal rating of circuit in which switch is installed. 

P. Battery Charger:  For generator starting batteries. 

1. Float type rated 15 A, 12V. 

2. Ammeter to display charging current. 

3. Fused ac inputs and dc outputs. 

Q. Enclosures:  General-purpose NEMA Type 1, complying with NEMA ICS 6 and UL 508, 
unless otherwise indicated. 

R. Control Options: Digital display, load monitoring, LonWorks network Communications 
Module, bar graph meter display.  

S. Auxiliary relays: 12VDC coil – emergency position – relay energized what ATS in source 
2 (emergency position); 12VDC coil – normal position – relay energized when ATS is 
source 1 (normal) position.  

T. Warranty – five year comprehensive.  

U. Construction 

1. Transfer switches shall be double-throw, electrically and mechanically inter-
locked, and mechanically held in the source 1 and source 2 positions.   The 
transfer switch shall be specifically designed to transfer to the best available 
source if it inadvertently stops in a neutral position. 

2. Transfer switches rated through 1000 amperes shall be equipped with perma-
nently attached manual operating handles and quick-break, quick-make 
over-center contact mechanisms.  Transfer switches over 1000 amperes shall be 
equipped with manual operators for service use only under de-energized condi-
tions. 



Housing Authority of Bergen County/ 263600-5                          #2.2591.56 
Contract #56 – Generator Replacement 
at Lehmann Gardens 

3. Main switch contacts shall be high-pressure silver alloy.  Contact assemblies 
shall have arc chutes for positive arc extinguishing.  Arc chutes shall have insu-
lating covers to prevent inter-phase flashover. 

4. Transfer switch internal wiring shall be composed of pre-manufactured harness-
es that are permanently marked for source and destination.   Harnesses shall be 
connected to the control system by means of locking disconnect plug(s), to allow 
the control system to be easily disconnected and serviced without disconnecting 
power from the transfer switch mechanism. 

5. Power transfer switch shall be provided with flame retardant transparent covers 
to allow viewing of switch contact operation but prevent direct contact with com-
ponents that could be operating at line voltage levels.   

6. Transfer switches designated on the drawings as 4-pole shall be provided with a 
switched neutral pole. The neutral pole shall be of the same construction and 
have the same ratings as the phase poles.  All poles shall be switched simulta-
neously using a common crossbar.  Substitute equipment using overlapping neu-
tral contacts is not acceptable. 

7. Transfer switches that are designated on the drawings as 3-pole shall be provid-
ed with a neutral bus and lugs.  The neutral bus shall be sized to carry 100% of 
the current designated on the switch rating. 

V. Connections 

1. Field control connections shall be made on a common terminal block that is 
clearly and permanently labeled. 

2. Transfer switch shall be provided with AL/CU mechanical lugs sized to accept the 
full output rating of the switch.  Lugs shall be suitable for the number and size of 
conductors shown on the drawings. 

W. Transfer Switch Control: 

1. Operator Panel.  Each transfer switch shall be provided with a control panel to al-
low the operator to view the status and control operation of the transfer switch.  
The operator panel shall be a sealed membrane panel rated NEMA 3R/IP53 or 
better (regardless of enclosure rating) that is permanently labeled for switch and 
control functions.  The operator panel shall be provided with the following fea-
tures and capabilities. 

a) High intensity LED lamps to indicate the source that the load is connected to 
(source 1 or source 2); and which source(s) are available.  Source available 
LED indicators shall operate from the control microprocessor to indicate the 
true condition of the sources as sensed by the control.   

b) High intensity LED lamps to indicate that the transfer switch is “not in auto” 
(due to control being disabled or due to bypass switch (when used) enabled 
or in operation) and  “Test/Exercise Active” to indicate that the control system 
is testing or exercising the generator set. 

c)  “OVERRIDE” pushbutton to cause the transfer switch to bypass any active 
time delays for start, transfer, and retransfer and immediately proceed with 
its next logical operation. 
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d) “TEST” pushbutton to initiate a preprogrammed test sequence for the gener-
ator set and transfer switch.  The transfer switch shall be programmable for 
test with load or test without load. 

e) “RESET/LAMP TEST” pushbutton that will clear any faults present in the 
control, or simultaneously test all lamps on the panel by lighting them. 

f) The control system shall continuously log information on the number of hours 
each source has been connected to the load, the number of times trans-
ferred, and the total number of times each source has failed.  This infor-
mation shall be available via a PC-based service tool and an operator display 
panel. 

g) Vacuum fluorescent alphanumeric display panel with push-button navigation 
switches. The display shall be clearly visible in both bright (sunlight) and no 
light conditions.  It shall be visible over an angle of at least 120 degrees.  The 
Alphanumeric display panel shall be capable of providing the following func-
tions and capabilities: 

i. Display source condition information, including AC voltage for each 
phase of normal and emergency source, frequency of each source.  
Voltage for all three phases shall be displayed on a single screen for 
easy viewing of voltage balance.  Line to neutral voltages shall be dis-
played for 4-wire systems. 

ii. Display source status, to indicate source is connected or not connected. 
iii. Display load data, including 3-phase AC voltage, 3-phase AC current, 

frequency, KW, KVA, and power factor.  Voltage and current data for all 
phases shall be displayed on a single screen. 

iv. The display panel shall allow the operator to view and make the following 
adjustments in the control system, after entering an access code: 

1. Set nominal voltage and frequency for the transfer switch. 
2. Adjust voltage and frequency sensor operation set points. 
3. Set up time clock functions. 
4. Set up load sequence functions. 
5. Enable or disable control functions in the transfer switch, including program 

transition. 
6. Set up exercise and load test operation conditions, as well as normal system 

time de lays for transfer time, time delay start, stop, transfer, and retransfer. 

v. Display Real time Clock data, including date, and time in hours, minutes, 
and seconds.  The real time clock shall incorporate provisions for auto-
matic daylight savings time and leap year adjustments.  The control shall 
also log total operating hours for the control system. 

vi. Display service history for the transfer switch. Display source connected 
hours, to indicate the total number of hours connected to each source.  
Display number of times transferred, and total number of times each 
source has failed. 

vii. Display information for other transfer switches in the system, including 
transfer switch name, real time load in KW on the transfer switch, current 
source condition, and current operating mode. 

viii. Display fault history on the transfer switch, including condition, and date 
and time of fault.  Faults to include controller checksum error, low con-
troller DC voltage, ATS fail to close on transfer, ATS fail to close on re-
transfer, battery charger malfunction, network battery voltage low, net-
work communications error. 

X. Internal Controls 
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1. The transfer switch control system shall be configurable in the field for any oper-
ating voltage level up to 600VAC.  Provide RMS voltage sensing and metering 
that is accurate to within plus or minus 1% of nominal voltage level.  Frequency 
sensing shall be accurate to within plus or minus 0.2%.  Voltage sensing shall be 
monitored based on the normal voltage at the site.  Systems that utilize voltage 
monitoring based on standard voltage conditions that are not field configurable 
are not acceptable. 

2. Transfer switch voltage sensors shall be close differential type, providing source 
availability information to the control system based on the following functions: 

a)  Monitoring all phases of the normal service (source 1) for under voltage 
conditions (adjustable for pickup in a range of 85 to 98% of the normal 
voltage level and dropout in a range of 75 to 98% of normal voltage lev-
el). 

b)  Monitoring all phases of the emergency service (source 2) for under volt-
age conditions (adjustable for pickup in a range of 85 to 98% of the nor-
mal voltage level and dropout in a range of 75 to 98% of pickup voltage 
level). 

c)  Monitoring all phases of the normal service (source 1) and emergency 
service (source 2) for loss of a single phase. 

d)  Monitoring all phases of the normal service (source 1) and emergency 
service (source 2) for phase rotation. 

e)  Monitoring all phases of the normal service (source 1) and emergency 
service (source 2) for over voltage conditions (adjustable for dropout 
over a range of 105 to 135% of normal voltage, and pickup at 95-99% of 
dropout voltage level). 

f)  Monitoring all phases of the normal service (source 1) and emergency 
service (source 2) for over or under frequency conditions. 

3. All transfer switch sensing shall be configurable from a Windows 95, 98, or NT 
PC-based service tool, to allow setting of levels, and enabling or disabling of fea-
tures and functions.  Selected functions including voltage sensing levels and time 
delays shall be configurable using the operator panel.  Designs utilizing DIP 
switches or other electromechanical devices are not acceptable.  The transfer 
control shall incorporate a series of diagnostic LED lamps. 

4. The transfer switch shall be configurable to control the operation time from 
source to source (program transition operation).  The control system shall be ca-
pable of enabling or disabling this feature, and adjusting the time period to a spe-
cific value.  A phase band monitor or similar device is not an acceptable alternate 
for this feature. 

5. The transfer switch shall incorporate adjustable time delays for generator set 
start (adjustable in a range from 0-15 seconds); transfer (adjustable in a range 
from 0-120 seconds); retransfer (adjustable in a range from 0-30 minutes); and 
generator stop (cooldown) (adjustable in a range of 0-30 minutes). 

6. The transfer switch shall be configurable to accept a relay contact signal and a 
network signal from an external device to prevent transfer to the generator ser-
vice.  
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7. The control system shall be designed and prototype tested for operation in ambi-
ent temperatures from     -40C to +70C.  It shall be designed and tested to com-
ply with the requirements of the noted voltage and RFI/EMI standards. 

8. The control shall have optically isolated logic inputs, high isolation transformers 
for AC inputs, and relays on all outputs, to provide optimum protection from line 
voltage surges, RFI and EMI. 

9. The transfer switch network monitoring equipment, shall be provided with a bat-
tery based auxiliary power supply to allow monitoring of the transfer switch when 
both AC power sources are non-operational.  The battery power supply shall be 
monitored for proper condition, and the transfer switch shall include an alarm 
condition to indicate low battery condition. 

2.4 AUTOMATIC TRANSFER SWITCHES 

A. Comply with Level 1 equipment according to NFPA 110. 

B. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate position 
stops during normal functioning, unless otherwise indicated. 

C. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts 
operates in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 
seconds. 

D. Transfer Switches Based on Molded-Case-Switch Components:  Comply with 
NEMA AB 1, UL 489, and UL 869A. 

E. In-Phase Monitor:  Factory-wired, internal relay controls transfer so it occurs only when 
the two sources are synchronized in phase. 

F. Motor Disconnect and Timing Relay:  Controls designate starters so they disconnect 
motors before transfer and reconnect them selectively at an adjustable time interval after 
transfer.  Time delay for reconnecting individual motor loads is adjustable between 1 and 
60 seconds, and settings are as indicated. 

G. Programmed Neutral Switch Position:  Switch operator has a programmed neutral 
position arranged to provide a midpoint between the two working switch positions, with an 
intentional, time-controlled pause at midpoint during transfer. 

H. Automatic Transfer-Switch Features: 

1. Under voltage Sensing for Each Phase of Normal Source:  Sense low phase-to-
ground voltage on each phase.  Pickup voltage shall be adjustable from 85 to 
100 percent of nominal, and dropout voltage is adjustable from 75 to 98 percent 
of pickup value.  Factory set for pickup at 90 percent and dropout at 85 percent. 

2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay 
transfer and engine start signals.  Adjustable from zero to six seconds, and 
factory set for one second. 

3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  
Pickup voltage shall be adjustable from 85 to 100 percent of nominal.  Factory 
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set for pickup at 90 percent.  Pickup frequency shall be adjustable from 90 to 100 
percent of nominal.  Factory set for pickup at 95 percent. 

4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, 
and factory set for 10 minutes to automatically defeat delay on loss of voltage or 
sustained under voltage of emergency source, provided normal supply has been 
restored. 

5. Test Switch:  Simulate normal-source failure. 

6. Switch-Position Pilot Lights:  Indicate source to which load is connected. 

7. Source-Available Indicating Lights:  Supervise sources via transfer-switch 
normal- and emergency-source sensing circuits. 

a. Normal Power Supervision:  Green light with nameplate engraved 
"Normal Source Available." 

b. Emergency Power Supervision:  Red light with nameplate engraved 
"Emergency Source Available." 

8. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw 
contacts for each switch position, rated 10 A at 240-V ac. 

9. Transfer Override Switch:  Overrides automatic retransfer control so automatic 
transfer switch will remain connected to emergency power source regardless of 
condition of normal source.  Pilot light indicates override status. 

10. Engine Starting Contacts:  One isolated and normally closed, and one isolated 
and normally open; rated 10 A at 32-V dc minimum. 

11. Engine Shutdown Contacts:  Instantaneous; shall initiate shutdown sequence at 
remote engine-generator controls after retransfer of load to normal source. 

12. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, 
and factory set for five minutes.  Contacts shall initiate shutdown at remote 
engine-generator controls after retransfer of load to normal source. 

13. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts 
engine generator and transfers load to it from normal source for a preset time, 
then retransfers and shuts down engine after a preset cool-down period.  Initiates 
exercise cycle at preset intervals adjustable from 7 to 30 days.  Running periods 
are adjustable from 10 to 30 minutes.  Factory settings are for 7-day exercise 
cycle, 20-minute running period, and 5-minute cool-down period.  Exerciser 
features include the following: 

a. Exerciser Transfer Selector Switch:  Permits selection of exercise with 
and without load transfer. 

b. Push-button programming control with digital display of settings. 
c. Integral battery operation of time switch when normal control power is 

not available. 
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2.5 SOURCE QUALITY CONTROL 

A. Factory test and inspect components, assembled switches, and associated equipment.  
Ensure proper operation.  Check transfer time and voltage, frequency, and time-delay 
settings for compliance with specified requirements.  Perform dielectric strength test 
complying with NEMA ICS 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Floor-Mounting Switch:  Anchor to floor by bolting. 

B. Identify components according to Division 26 Section "Identification for Electrical 
Systems." 

C. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

3.2 CONNECTIONS 

A. Ground equipment according to Division 26 Section "Grounding and Bonding." 

B. Connect wiring according to Division 26 Section "LOW VOLTAGE ELECTRICAL POWER 
CONDUCTORS AND CABLES. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, including 
connections.  Report results in writing. 

B. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installation, 
including connections, and to assist in testing. 

2. After installing equipment and after electrical circuitry has been energized, test 
for compliance with requirements. 

3. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

4. Measure insulation resistance phase-to-phase and phase-to-ground with 
insulation-resistance tester.  Use test voltages and procedure recommended by 
manufacturer.  Comply with manufacturer's specified minimum resistance. 

a. Check for electrical continuity of circuits and for short circuits. 
b. Inspect for physical damage, proper installation and connection, and 

integrity of barriers, covers, and safety features. 
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c. Verify that manual transfer warnings are properly placed. 
d. Perform manual transfer operation. 

5. After energizing circuits, demonstrate interlocking sequence and operational 
function for each switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches 
and of emergency source with normal source available. 

b. Simulate loss of phase-to-ground voltage for each phase of normal 
source. 

c. Verify time-delay settings. 
d. Verify pickup and dropout voltages by data readout or inspection of 

control settings. 
e. Perform contact-resistance test across main contacts and correct values 

exceeding 500 microhms and values for 1 pole deviating by more than 
50 percent from other poles. 

f. Verify proper sequence and correct timing of automatic engine starting, 
transfer time delay, retransfer time delay on restoration of normal power, 
and engine cool-down and shutdown. 

6. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices 
for power delivery from both sources. 

a. Verify grounding connections and locations and ratings of sensors. 

C. Coordinate tests with tests of generator and run them concurrently. 

D. Report results of tests and inspections in writing.  Record adjustable relay settings and 
measured insulation and contact resistances and time delays.  Attach a label or tag to 
each tested component indicating satisfactory completion of tests. 

E. Remove and replace malfunctioning units and retest as specified above. 

F. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each switch.  Remove all access panels so 
joints and connections are accessible to portable scanner. 

1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each switch 11 months after date of Substantial Completion. 

2. Instrument:  Use an infrared scanning device designed to measure temperature 
or to detect significant deviations from normal values.  Provide calibration record 
for device. 

3. Record of Infrared Scanning:  Prepare a certified report that identifies switches 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain transfer switches and related equipment as 
specified below.  Refer to Division 1 Section "Demonstration and Training." 
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B. Coordinate this training with that for generator equipment. 

END OF SECTION 263600 
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SECTION 312000 – EARTH MOVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Preparing subgrades for slabs-on-grade walks pavements lawns and grasses and 
exterior plants. 

2. Subbase course for concrete walks pavements. 
3. Subbase and base course for asphalt paving. 
4. Excavating and backfilling for utility trenches. 

1.2 DEFINITIONS 

A. Backfill:  Soil material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary 
flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Architect.  Authorized additional excavation 
and replacement material will be paid for according to Contract provisions changes in the 
Work. 

2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or 
below the ground surface. 

I. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt 
pavement, or course placed between the subgrade and a cement concrete pavement or a 
cement concrete or hot-mix asphalt walk. 
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J. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or
backfill immediately below subbase, drainage fill, or topsoil materials.

K. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.

1.3 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless
permitted in writing by Engineer and then only after arranging to provide temporary utility
services according to requirements indicated.

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM, or
a combination of these groups; free of rock or gravel larger than 3 inches Insert dimension in
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
sieve and not more than 12 percent passing a No. 200 sieve.

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch
sieve and not more than 8 percent passing a No. 200 sieve.

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
sieve and not more than 12 percent passing a No. 200 sieve.

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
sieve and not more than 8 percent passing a No. 200 sieve.

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch
sieve and 0 to 5 percent passing a No. 8 sieve.
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2.2 ACCESSORIES 

A. Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 
inscribed with a description of the utility. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations. 

3.2 EXCAVATION 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered.  Unclassified excavated materials may include 
rock, soil materials, and obstructions.  No changes in the Contract Sum or the Contract Time 
will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

3.3 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 
and subgrades. 

3.4 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe 
or conduit, unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels 
of pipes and for joints, fittings, and bodies of conduits.  Remove projecting stones and sharp 
objects along trench subgrade. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material, 4 inches deeper elsewhere, to allow for bedding course. 
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3.5 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation.  Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Engineer. 

1. Fill unauthorized excavations under other construction or utility pipe as directed by 
Architect. 

3.6 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees. 

3.7 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with 
satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in 
Division 3 Section " Cast-in-Place Concrete (Limited Applications)." 

D. Provide 4-inch- thick, concrete-base slab support for piping or conduit less than 30 inches below 
surface of roadways.  After installing and testing, completely encase piping or conduit in a 
minimum of 4 inches of concrete before backfilling or placing roadway subbase. 

E. Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any 
dimension, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of utility piping or conduit to avoid damage or displacement 
of piping or conduit.  Coordinate backfilling with utilities testing. 

F. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

G. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 

3.8 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 
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1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.
4. Under building slabs, use engineered fill.
5. Under footings and foundations, use engineered fill.

3.9 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace or scarify and air dry otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.

3.10 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for
material compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 698:

1. Under walkways, scarify and recompact top 6 inches below subgrade and compact each
layer of backfill or fill soil material at 92 percent.

2. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade and
compact each layer of backfill or fill soil material at 85 percent.

3. For utility trenches, compact each layer of initial and final backfill soil material at 85
percent.

3.11 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish
subgrades to required elevations within the following tolerances:

1. Lawn or Unpaved Areas:  Plus or minus 1 inch Insert tolerance.
2. Walks:  Plus or minus 1 inch.
3. Pavements:  Plus or minus 1/2 inch.

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot straightedge.
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3.12 SUBBASE AND BASE COURSES 

A. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase and base course under pavements and walks as follows: 

1. Shape subbase and base course to required crown elevations and cross-slope grades. 
2. Compact subbase course at optimum moisture content to required grades, lines, cross 

sections, and thickness to not less than 95 percent of maximum dry unit weight according 
to ASTM D 698 ASTM D 1557. 

3.13 DRAINAGE COURSE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows: 

1. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 

2. Compact each layer of drainage course to required cross sections and thicknesses to not 
less than 95 percent of maximum dry unit weight according to ASTM D 698. 

3.14 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor will engage a pre-qualified independent geotechnical engineering 
testing agency approved by DPMC to perform field quality-control testing. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earthwork only after test results for previously completed work comply with 
requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities.  Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2922, and ASTM D 2937, as applicable. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth 
required; recompact and retest until specified compaction is obtained. 

3.15 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 
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C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, 
trash, and debris, and legally dispose of it off Owner's property. 

 
END OF SECTION 312000 
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SECTION 315000 – EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes temporary excavation support and protection systems. 

1.2 PERFORMANCE REQUIREMENTS 

A. Design, furnish, install, monitor, and maintain excavation support and protection system 
capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure 
and superimposed and construction loads. 

1. Provide professional engineering services needed to assume engineering 
responsibility, including preparation of Shop Drawings and a comprehensive 
engineering analysis by a qualified professional engineer. 

1.3 SUBMITTALS 

A. Shop Drawings for Information:  Prepared by or under the supervision of a qualified 
professional engineer for excavation support and protection systems. 

1. Include Shop Drawings signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1.4 PROJECT CONDITIONS 

A. Survey adjacent structures and improvements, employing a qualified professional 
engineer or land surveyor; establish exact elevations at fixed points to act as 
benchmarks.  Clearly identify benchmarks and record existing elevations. 

1. During installation of excavation support and protection systems, regularly 
resurvey benchmarks, maintaining an accurate log of surveyed elevations and 
positions for comparison with original elevations and positions.  Promptly notify 
Architect if changes in elevations or positions occur or if cracks, sags, or other 
damage is evident in adjacent construction. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that are either new or in serviceable condition. 

B. Structural Steel:  ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M. 
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C. Steel Sheet Piling:  ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M;
with continuous interlocks.

D. Wood Lagging:  Lumber, mixed hardwood, nominal rough thickness of 3 inches.

E. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application.

F. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage
caused by settlement, lateral movement, undermining, washout, and other hazards that
could develop during excavation support and protection system operations.

B. Install excavation support and protection systems to ensure minimum interference with
roads, streets, walks, and other adjacent occupied and used facilities.

C. Monitor excavation support and protection systems daily during excavation progress and
for as long as excavation remains open.  Promptly correct bulges, breakage, or other
evidence of movement to ensure that excavation support and protection systems remain
stable.

D. Promptly repair damages to adjacent facilities caused by installing excavation support
and protection systems.

3.2 REMOVAL AND REPAIRS 

A. Remove excavation support and protection systems when construction has progressed
sufficiently to support excavation and bear soil and hydrostatic pressures.  Remove in
stages to avoid disturbing underlying soils or damaging structures, pavements, facilities,
and utilities.

1. Remove excavation support and protection systems to a minimum depth of 48
inches below overlying construction and abandon remainder.

2. Repair or replace, as approved by Architect, adjacent work damaged or
displaced by removing excavation support and protection systems.

B. Leave excavation support and protection systems permanently in place.

END OF SECTION 315000 
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	012500 Substitution Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Requirements:
	1. Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.


	1.2 DEFINITIONS
	A. Substitutions: Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.

	1.3 ACTION SUBMITTALS
	A. Substitution Requests: Submit three copies of each request for consideration. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form: Use Company Letterhead.
	2. Documentation: Show compliance with requirements for substitutions and the following, as applicable:
	a. A statement indicating why specified product or fabrication or installation cannot be provided, if applicable.
	b. Coordination information, including a list of changes or revisions needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified. Include an annotated copy of applicable Specification Section. Significant qualities may include attributes such as performance, weight, size, d...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners.
	h. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	i. Research reports evidencing compliance with building code in effect for Project, from [ICC-ES] I.B.C. New Jersey Edition 2009.
	j. Detailed comparison of the Contractor's construction schedule using proposed substitution with products specified for the Work, including the effect on the overall Contract Time. If specified product or method of construction cannot be provided wit...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents except as indicated in substitution request is compatible with related materials and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of the failure of proposed substitution to produce indicated results.

	3. Architect's Action: If necessary, Architect will request additional information or documentation for evaluation within seven (7) days of receipt of a request for substitution. The architect will notify Contractor of acceptance or rejection of propo...
	a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's Supplemental Instructions for minor changes in the Work.
	b. Use product specified if Architect does not issue a decision on the use of a proposed substitution within the time allocated.



	1.4 QUALITY ASSURANCE
	A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with related products and materials. Engage a qualified testing agency to perform compatibility tests recommended by manufacturers.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Substitutions for Cause: Submit requests for substitution immediately on discovery of the need for change, but not later than 15 days before the time required for preparation and review of related submittals.
	1. Conditions: Architect will consider the Contractor's request for substitution when the following conditions are satisfied:
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Requested substitution will not adversely affect the Contractor's construction schedule.
	c. Requested substitution has received necessary approvals of authorities having jurisdiction.
	d. Requested substitution is compatible with other portions of the Work.
	e. Requested substitution has been coordinated with other portions of the Work.
	f. Requested substitution provides a specified warranty.
	g. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	B. Substitutions for Convenience: Not allowed.
	1. Conditions: Architect will consider Contractor's request for substitution when the following conditions are satisfied:
	a. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume. Owner's additional responsibilities may include compensation to ...
	b. Requested substitution does not require extensive revisions to the Contract Documents.
	c. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	d. Requested substitution will not adversely affect the Contractor's construction schedule.
	e. Requested substitution has received necessary approvals of authorities having jurisdiction.
	f. Requested substitution is compatible with other portions of the Work.
	g. Requested substitution has been coordinated with other portions of the Work.
	h. Requested substitution provides specified warranty.
	i. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.
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	013113 Project Coordination
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Coordination Drawings.


	1.2 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections that d...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of Contractor's Construction Schedule.
	2. Installation and removal of temporary facilities and controls.
	3. Delivery and processing of submittals.
	4. Preinstallation conferences.
	5. Project closeout activities.
	6. Startup and adjustment of systems.
	7. Project closeout activities.


	1.3 SUBMITTALS
	A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum utilization of space for efficient installation of different components or if coordination is required for installation of products and materia...
	1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings on reproductions of the Contract Documents or standard printed data.  Include the following information, as applicable:
	a. Indicate functional and spatial relationships of components of architectural, structural, civil, mechanical, and electrical systems.
	b. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions that appear to be in conflict with submitted equipment and minimum clearance requirements.  Provide alternate sketches to Architect for resolution of such confl...

	2. Sheet Size:  At least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 40 inches (750 by 1000 mm).
	3. Number of Copies:  Submit four opaque copies of each submittal.  Architect will return one copy.
	4. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.


	1.4 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to everyone concerned, including Owner and Architect, within three days of the meeting.

	B. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than 15 days after execution of the Agreement.  Hold the conference at Project site or anothe...
	1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.  All participants at the conference shal...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for requests for interpretations (RFIs).
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. Preparation of Record Documents.
	l. Use of the premises and existing building.
	m. Work restrictions.
	n. Owner's occupancy requirements.
	o. Responsibility for temporary facilities and controls.
	p. Construction waste management and recycling.
	q. Parking availability.
	r. Office, work, and storage areas.
	s. Equipment deliveries and priorities.
	t. First aid.
	u. Security.
	v. Progress cleaning.
	w. Working hours.


	C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the me...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. The Contract Documents.
	b. Options.
	c. Related requests for interpretations (RFIs).
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility problems.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written recommendations.
	n. Warranty requirements.
	o. Compatibility of materials.
	p. Acceptability of substrates.
	q. Temporary facilities and controls.
	r. Space and access limitations.
	s. Regulations of authorities having jurisdiction.
	t. Testing and inspecting requirements.
	u. Installation procedures.
	v. Coordination with other work.
	w. Required performance results.
	x. Protection of adjacent work.
	y. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	D. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be repres...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule.  Determine how construction behind s...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Hazards and risks.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Field observations.
	15) Requests for interpretations (RFIs).
	16) Status of proposal requests.
	17) Pending changes.
	18) Status of Change Orders.
	19) Pending claims and disputes.
	20) Documentation of information for payment requests.


	3. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.
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	013300 Submittal Procedures
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other miscellaneous submittals.
	B. Related Sections include the following:
	1. Division 1 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.


	1.03 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Architect's and Construction Manager's responsive action.
	B. Informational Submittals:  Written information that does not require Architect's  approval.  Submittals may be rejected for not complying with requirements.

	1.04 SUBMITTAL PROCEDURES
	A. General:  Electronic copies of CAD Drawings of the Contract Drawings may be provided by Architect for Contractor's use in preparing submittals.  The contractor will be required to sign the Architect/Engineer’s standard CADD Release Form prior to th...
	1. Contractor shall provide all submittals within 20 calendar days of the Notice to Proceed (“NTP”).

	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Architect reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Architect’s receipt of submittal.
	1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time if processing must be delayed to permit coordination with subsequent submittals.  Architect will advise Contractor when a submittal being processed must be ...
	2. If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Allow 15  days for processing each resubmittal.
	4. No extension of the Contract Time will be authorized because of failure to transmit submittals enough in advance of the Work to permit processing.

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 4 by 5 inches on label or beside title block to record Contractor's review and approval markings and action taken by Architect.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Architect.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.
	h. Unique identifier, including revision number.
	i. Drawing number and detail references, as appropriate.
	j. Other necessary identification.


	E. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Architect  observes noncompliance with provisions of the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will  be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Architect  will return submittals, without review, received from sources other than Contractor.
	1. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, requests for data, revisions other than those requested by Architect  on previous submittals, and deviations from requirements of the Contract Document...
	2. Include Contractor's certification stating that information submitted complies with requirements of the Contract Documents.
	3. Transmittal Form:  Provide locations on form for the following information:
	a. Project name.
	b. Date.
	c. Destination (To:).
	d. Source (From:).
	e. Names of subcontractor, manufacturer, and supplier.
	f. Category and type of submittal.
	g. Submittal purpose and description.
	h. Submittal and transmittal distribution record.
	i. Remarks.
	j. Signature of transmitter.


	H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	I. Use for Construction:  Use only final submittals with mark indicating action taken by Architect in connection with construction.


	PART 2 -  PRODUCTS
	2.01 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies:  Submit seven copies of each submittal, unless otherwise indicated.  Architect will return two copies.  Mark up and retain one returned copy as a Project Record Document.

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Standard product operating and maintenance manuals.
	j. Compliance with recognized trade association standards.
	k. Compliance with recognized testing agency standards.
	l. Application of testing agency labels and seals.
	m. Notation of coordination requirements.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Design calculations.
	j. Compliance with specified standards.
	k. Notation of coordination requirements.
	l. Notation of dimensions established by field measurement.

	2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.
	3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
	4. Number of Copies:  Submit five  blue- or black-line prints of each submittal, unless prints are required for operation and maintenance manuals.  Submit seven prints where prints are required for operation and maintenance manuals.  Architect will re...

	D. Samples:  Prepare physical units of materials or products, including the following:
	1. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	2. Preparation:  Mount, display, or package Samples in manner specified to facilitate review of qualities indicated.  Prepare Samples to match Architect's sample where so indicated.  Attach label on unexposed side that includes the following:
	a. Generic description of Sample.
	b. Product name or name of manufacturer.
	c. Sample source.

	3. Number of Samples for Initial Selection:  Submit one full set of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Architect will return submittal with options...
	4. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.


	E. Product Schedule or List:  Prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product.
	2. Number and name of room or space.
	3. Location within room or space.

	F. Contractor's Construction Schedule:  Comply with requirements in Division 1.
	G. Submittals Schedule:  Comply with requirements in Division 1.
	H. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.  Include the following information in tabu...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.


	2.02 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit seven copies of each submittal, unless otherwise indicated.  Architect will not return copies.
	2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...

	B. Contractor's Construction Schedule:  Comply with requirements in Division 1.
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements.
	E. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include names of fi...
	F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements and, where required, is authorized for this specific Project.
	G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements.  Include evidence of manufacturing experience where required.
	H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements.
	I. Field Test Reports:  Prepare reports written by a pre-qualified testing agency by DPMC, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is instal...
	J. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	K. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements in Division 1 Section "Operation and Maintenance Data."
	L. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	M. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	N. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	O. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...


	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S REVIEW
	A. Review each submittal and check for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.02 ARCHITECT'S  ACTION
	A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect  will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action t...
	1. "NO EXCEPTIONS TAKEN":  Submission is in full compliance with all contract documents, or indicated deviations are acceptable.
	2. “MAKE CORRECTIONS NOTED":  Submission has minor corrections not significant enough to require resubmission; noted corrections must be made in the final installation.
	3. "REJECTED":  Submission does not meet contract requirements; resubmission of shop drawings, which meet contract requirements, is required.
	4. "AMEND AND RESUBMIT":  Resubmission is required due to the nature and/or number of corrections.

	C. Informational Submittals:  Architect will review each submittal and will not return it, or will reject and return it if it does not comply with requirements.  Architect will forward each submittal to appropriate party.
	D. Submittals not required by the Contract Documents will not be reviewed and may be discarded.



	013516 Alteration Project Procedures
	014000 Quality Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Contractor is responsible for compliance with the Contract Document requirements.
	1. Specific quality-assurance and -control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner/Construction Manager, or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections include the following:
	1. Divisions 2 through 26 Sections for specific test and inspection requirements.


	1.3 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project before products and materials are incorporated into the Work to verify performance or compliance with specified criteria.
	D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product performance and compliance with indust...
	E. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., plant, mill, factory, or shop.
	F. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as a testing agency.
	H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operat...
	1. Using a term such as "carpentry" does not imply that certain construction activities must be performed by accredited or unionized individuals of a corresponding generic name, such as "carpenter."  It also does not imply that requirements specified ...

	I. Experienced:  When used with an entity, "experienced" means having successfully completed a minimum of five (5) previous projects similar in size and scope to this Project; being familiar with special requirements indicated and having complied with...

	1.4 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.5 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Schedule of Tests and Inspections:  Prepare in tabular form and include the following:
	1. Specification Section number and title.
	2. Description of test and inspection.
	3. Identification of applicable standards.
	4. Identification of test and inspection methods.
	5. Number of tests and inspections required.
	6. Time schedule or time span for tests and inspections.
	7. Entity responsible for performing tests and inspections.
	8. Requirements for obtaining samples.
	9. Unique characteristics of each quality-control service.

	C. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.6 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services a...
	F. Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and sh...
	1. Requirement for specialists shall not supersede building codes and regulations governing the Work.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by the manufacturer to inspect the installation of manufacturer's products that are similar in material, design, and...
	I. Preconstruction Testing:  Where a testing agency is indicated to perform preconstruction testing for compliance with specified requirements for performance and test methods, comply with the following:
	1. Contractor responsibilities include the following:
	a. Provide test specimens representative of proposed products and construction.
	b. Submit specimens promptly with sufficient time for testing and analyzing results to prevent delaying the Work.
	c. Provide sizes and configurations of test assemblies, mockups, and laboratory mockups to adequately demonstrate the capability of products to comply with performance requirements.
	d. Build site-assembled test assemblies and mockups using installers who will perform same tasks for Project.
	e. Build laboratory mockups at testing facility using personnel, products, and methods of construction indicated for the completed Work.
	f. When testing is complete, remove test specimens, assemblies, mockups, and laboratory mockups; do not reuse products on Project.

	2. Testing Agency Responsibilities:  Submit a certified written report of each test, inspection, and similar quality-assurance service to Architect, through Construction Manager, with copy to Contractor.  Interpret tests and inspections and state in e...


	1.7 QUALITY CONTROL
	A. Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ the same entity engaged by the Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least twenty-four (24) hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction when they so direct.

	B. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	C. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	D. Testing Agency Responsibilities:  Cooperate with Architect, Construction Manager, and Contractor in the performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Architect, Construction Manager, and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of the Contractor.

	E. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	F. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.

	G. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-control services required by the Contract Documents.  Submit schedule within sixty (60) days of date established for the Notice to Proceed.
	1. Distribution:  Distribute schedule to Owner, Architect, Construction Manager, testing agencies, and each party involved in performance of portions of the Work where tests and inspections are required.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Architect and Construction Manager's reference during normal working hours.

	3.2 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as invisible as possible.

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are the Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	015000 Temporary Facilities and Controls
	SECTION 015000 – TEMPORARY FACILITIES AND CONTROLS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.

	1.3 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, reg...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch thick, galvanized-steel, chain-link fabric fencing; minimum 6 high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD line posts and 2-7/8-inch OD corner and pull posts, with 1-5/8-inch-O...


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.

	3.2 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	B. Site Enclosure Fence: Before construction operations begin furnish and install site enclosure fence in a manner that will prevent people and animals from easily entering site except by entrance gates.
	1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient to accommodate construction operations.
	2. Where area is intended for landscape development, remove soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove materials contaminated with road oil, asphalt and other petrochemical compounds, and other substances ...
	3. At Substantial Completion, repair, renovate, and clean permanent facilities used during construction period. Comply with final cleaning requirements specified in Section 017700 "Closeout Procedures."




	016000 Product Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Requirements:
	1. Section 012500 "Substitution Procedures" for requests for substitutions.


	1.2 DEFINITIONS
	A. Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products: Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of the date of the Contract Documents.
	2. New Products: Items that have not previously been incorporated into another project or facility. Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product: Product that is demonstrated and approved through submittal process to have the indicated qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics that eq...

	B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qua...

	1.3 ACTION SUBMITTALS
	A. Comparable Product Requests: Submit a request for consideration of each comparable product. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Architect's Action: If necessary, Architect will request additional information or documentation for evaluation within one week of receipt of a comparable product request. The architect will notify Contractor of approval or rejection of proposed co...
	a. Form of Approval: As specified in Section 013300 "Submittal Procedures."
	b. Use product specified if Architect does not issue a decision on the use of a comparable product request within the time allocated.


	B. Basis-of-Design Product Specification Submittal: Comply with requirements in Section 013300 "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options: If Contractor is given the option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at the Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or another packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to determine compliance with the Contract Documents and to determine that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	6. Protect stored products from damage and liquids from freezing.


	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve the Contractor of obligati...
	1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a particular product and specifically endorsed by the manufacturer to Owner.
	2. Special Warranty: Written warranty required by the Contract Documents to provide specific rights for Owner.

	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form: Modified to include Project-specific information and properly executed.
	2. Specified Form: When specified forms are included with the Specifications, prepare a written document using indicated form properly executed.
	3. Refer to other Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements: Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products: If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.

	B. Product Selection Procedures:
	1. Product: Where Specifications name a single manufacturer and product, provide the named product that complies with requirements. Comparable products or substitutions for Contractor's convenience will not be considered.
	2. Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements. Comparable products or substitutions for Contractor's convenience will not be con...
	3. Products:
	a. Restricted List: Where Specifications include a list of names of both manufacturers and products, provide one of the products listed that complies with requirements. Comparable products or substitutions for Contractor's convenience [will] [will not...
	b. Nonrestricted List: Where Specifications include a list of names of both available manufacturers and products, provide one of the products listed, or an unnamed product, that complies with requirements. Comply with requirements in "Comparable Produ...

	4. Manufacturers:
	a. Restricted List: Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will not be consid...
	b. Nonrestricted List: Where Specifications include a list of available manufacturers, provide a product by one of the manufacturers listed, or a product by an unnamed manufacturer, that complies with requirements. Comply with requirements in "Compara...

	5. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufacture...

	C. Visual Matching Specification: Where Specifications require "match Architect's sample", provide a product that complies with requirements and matches Architect's sample. Architect's decision will be final on whether a proposed product matches.
	1. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal of product.

	D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or similar phrase, select a product that complies with requirements. Architect will select color, gloss, pattern, dens...

	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration: Architect will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Architect may return requests without action, except to re...
	1. Evidence that the proposed product does not require revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications. Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements i...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	017000 Execution Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. General installation of products.
	4. Coordination of Owner-installed products.
	5. Progress cleaning.
	6. Starting and adjusting.
	7. Protection of installed construction.
	8. Correction of the Work.

	B. Related Sections include the following:
	1. Division 1 Section "Project Management and Coordination" for procedures for coordinating field engineering with other construction activities.
	2. Division 1 Section "Submittal Procedures" for submitting surveys.
	3. Division 1 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of site improvements, utilities, and other construction indicated as existing are not guaranteed.  Before beginning work, investigate and verify the existence and location of mechanical and electrica...
	1. Before construction, verify the location and points of connection of utility services.

	B. Existing Utilities:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed.  Before beginning site work, investigate and verify the existence and location of underground utilities an...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; and underground electrical services.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Written Report:  Where a written report listing conditions detrimental to the performance of the Work is required by other Sections, include the following:
	a. Description of the Work.
	b. List of detrimental conditions, including substrates.
	c. List of unacceptable installation tolerances.
	d. Recommended corrections.

	2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	3. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	4. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	5. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to local utility and Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by const...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on the discovery of the need for clarification of the Contract Documents, submit a request for information to Architect.  Include a detailed description of the problem encountered, tog...

	3.3 CONSTRUCTION LAYOUT
	A. Verification:  Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are discovered, notify Architect and Construction Manager promptly.
	B. Site Improvements:  Locate and layout site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and invert elevations.
	C. Building Lines and Levels:  Locate and layout control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work.  Transfer survey markings and elevations for u...
	D. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and levels.  Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments...

	3.4 FIELD ENGINEERING
	A. Identification:  Owner will identify existing benchmarks, control points, and property corners.
	B. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work.  Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without the prior written approval of Architect or Construction Manager.  Report lost or destroyed permanent benchmarks or control points promptly.  Report the need to relocate permane...
	2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base replacements on the original survey control points.

	C. Benchmarks:  Establish and maintain a minimum of two (2) permanent benchmarks on the Project site, referenced to data established by survey control points.  Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed.  Restore marked construction to its original condition.

	D. Certified Survey:  On completion of foundation walls, major site improvements, and other work requiring field-engineering services, prepare a certified survey showing dimensions, locations, angles, and elevations of construction and site work.

	3.5 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
	4. Maintain minimum headroom clearance of 8 feet in spaces without a suspended ceiling.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...

	H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.
	J. Repair and paint affected walls and ceilings and replace flooring to match existing upon completion

	3.6 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold materials more than 7 days during normal weather or 3 days if the temperature is expected to rise above 80 deg F (27 deg C).
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of the product installed, using only cleaning materials specifically recommended.  If specific cleaning materials ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at the time of Substantial Completion.
	G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.7 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 1 Section "Quality Requirements."

	3.8 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at the time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.9 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Restore permanent facilities used during construction to their specified condition.
	C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	D. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.



	017320 Selective Demolition
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Related Sections include the following:
	1. Division 1 Section "Summary" for the use of premises, and phasing, and Owner-occupancy requirements.
	2. Division 1 Section "Cutting and Patching" for cutting and patching procedures.


	1.03 DEFINITIONS
	A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and reinstall them where indicated.

	1.04 SUBMITTALS
	A. Predemolition Photographs:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by selective demolition operations.

	1.05 QUALITY ASSURANCE
	A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work similar in material and extent to that indicated for this Project.
	B. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	C. Standards:  Comply with ANSI A10.6 and NFPA 241.
	D. Predemolition Conference: Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination."  Review methods and procedures related to selective demolition including, but not limited to, the ...
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review and finalize selective demolition schedule and verify availability of materials,  demolition personnel, equipment, and facilities needed to make progress and avoid  delays.
	3. Review requirements of work performed by other trades that rely on substrates  exposed by selective demolition operations.
	4. Review areas where existing construction is to remain and requires protection.


	1.06 PROJECT CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area.  Conduct selective demolition so Owner's operations will not be disrupted.
	1. Comply with requirements specified in Division 1 Section "Summary."

	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Hazardous Materials:  It is unknown whether hazardous materials will be encountered in the  Work.
	1. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Architect and Owner.  Contractor shall be required to remove and dispose of lead paint if encountered as specified in Section 1.

	D. Storage or sale of removed items or materials on-site is not permitted.
	E.  Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.  Contractor is responsible to call for markouts prior to demolition activities.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	B. Inventory and record the condition of items to be removed and reinstalled and items to be removed and salvaged.
	C. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.
	D. Survey of Existing Conditions:  Record existing conditions by use of preconstruction photographs.
	E. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	3.02 PREPARATION
	A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Cover and protect equipment that have not been removed.


	3.03 SELECTIVE DEMOLITION, GENERAL
	A. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.  Paint equipment to match new equipment.
	2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated.  Comply with installation requirements for new materials and equipment.  Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.


	3.04 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

	3.05 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations.  Return adjacent areas to the condition existing before selective demolition operations began.



	017329 Cutting and Patching
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.
	B. Related Sections include the following:
	1. Division 2 Section "Selective Site Demolition" for demolition of selected portions of the building for alterations.
	2. Divisions 2 through 26 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.
	a. Requirements in this Section apply to electrical installations.  Refer to Divisions 16 Sections for other requirements and limitations applicable to cutting and patching mechanical and electrical installations.



	1.03 DEFINITIONS
	A. Cutting:  Removal of existing construction necessary to permit installation or performance of other Work.
	B. Patching:  Fitting and repair work required to restore surfaces to original conditions after installation of other Work.

	1.04 SUBMITTALS
	A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before the time cutting and patching will be performed, requesting approval to proceed.  Include the following information:
	1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they cannot be avoided.
	2. Changes to Existing Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building's appearance and other significant visual elements.
	3. Products:  List products to be used and firms or entities that will perform the Work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List utilities that will be relocated and those that will be temporarily out of service.  Indicate how long service will be disrupted.
	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.
	7. Engineer’s Approval:  Obtain approval of cutting and patching proposal before cutting and patching.  Approval does not waive right to later require removal and replacement of unsatisfactory work.


	1.05 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch the following operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or...
	1. Primary operational systems and equipment.
	2. Air or smoke barriers.
	3. Fire-protection systems.
	4. Control systems.
	5. Communication systems.
	6. Conveying systems.
	7. Electrical wiring systems.

	C. Miscellaneous Elements:  Do not cut and patch the following elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased main...
	1. Water, moisture, or vapor barriers.
	2. Membranes and flashings.
	3. Exterior curtain-wall construction.
	4. Equipment supports.
	5. Piping, ductwork, vessels, and equipment.
	6. Noise- and vibration-control elements and systems.

	D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Architect's opi...
	1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed below.  If it is impossible to engage original Installer or fabricator, engage another recognized, experienced, and specialized firm.
	a. Processed concrete finishes.
	b. Stonework and stone masonry.
	c. Ornamental metal.
	d. Matched-veneer woodwork.
	e. Firestopping.
	f. Window wall system.
	g. Terrazzo.
	h. Wall covering.
	i. HVAC enclosures, cabinets, or covers.


	E. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved in cutting and patching, including mechanical and electrical trades.  Review areas of potential interference and conflict.  Coordinate procedures and re...

	1.06 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General:  Comply with requirements specified in other Sections of these Specifications.
	B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, use materials that visually match existing adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of existing materials.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Temporary Support:  Provide temporary support of Work to be cut.
	B. Protection:  Protect existing construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	D. Existing Services:  Where existing services are required to be removed, relocated, or abandoned, bypass such services before cutting to avoid interruption of services to occupied areas.

	3.03 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation r...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove exis...
	a. Where patching occurs in a painted surface, apply primer and intermediate paint coats over the patch and apply final paint coat over entire unbroken surface containing the patch.  Provide additional coats until patch blends with adjacent surfaces.

	4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.




	017700 Closeout Procedures
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. Related Sections include the following:
	1. Division 1 Section "Photographic Documentation" for submitting Final Completion construction photographs and negatives.
	2. Divisions 2 through 26 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	3. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	4. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner. Label with manufacturer's name and model number where applicable.
	5. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	6. Complete final cleaning requirements, including touchup painting.
	7. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt  of request, Architect will either proceed with inspection or notify Contractor of unfulfilled  requirements.  Architect will prepare the Certificate of Su...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.04 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment.
	2. Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list shall state that each item has been completed or otherw...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payme...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize items applying to each space by major element, including categories for  ceiling, individual walls, floors, equipment, and building systems.
	2. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Page number.



	1.06 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Architect for designated portions of  the Work where commencement of warranties other than date of Final Completion is indicated.
	B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	D. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.01 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	f. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	g. Remove labels that are not permanent.
	h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.



	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	017823 Operation and Maintenance Data
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Emergency manuals.
	2. Operation manuals for systems, subsystems, and equipment.
	3. Maintenance manuals for the care and maintenance of systems and equipment.

	B. See Divisions 2 through 26 Sections for specific operation and maintenance manual requirements for the Work in those Sections.

	1.2 SUBMITTALS
	A. Manual:  Submit four copies of each manual in final form at least 15 days before final inspection.  Engineer will return copy with comments within 15 days after final inspection.
	1. Correct or modify each manual to comply with Engineer's comments.  Submit 6 copies of each corrected manual within 15 of receipt of Engineer's comments.



	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain a title page, table of conten...
	B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Engineer.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside cove...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specific...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for type of emergency, emergency instructions, and emergency procedures.
	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component for fire, flood, water leak, power failure, water outage, and equipme...
	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include instructions on stopping, shutdown instructions for each type of emergency, operating instructions for conditions outside normal operating limits, and required sequences for electric or electronic systems.

	2.3 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed and identify color-coding where required for identification.

	2.4 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and inspection procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair instructions.
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions that detail essential maintenance procedures:
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.




	017839 Project Record Documents
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.

	B. Related Sections include the following:
	1. Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.
	2. Divisions 2 through 26 Sections for specific requirements for Project Record Documents of products in those Sections.


	1.03 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit four sets of marked-up Record Prints.
	a. Submit one set of Record CAD Drawing files, and four sets of Record CAD Drawing plots.  Plot and print each Drawing, whether or not changes and additional information were recorded.
	1) Electronic Media:  CD-ROM.



	B. Record Specifications:  Submit four copies of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit six copies of each Product Data submittal.
	1. Where Record Product Data is required as part of operation and maintenance manuals, submit marked-up Product Data as an insert in the manual instead of submittal as Record Product Data.



	PART 2 -  PRODUCTS
	2.01 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an understandable drawing technique.
	c. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Content:  Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Locations and depths of underground utilities.
	d. Revisions to routing of piping and conduits.
	e. Revisions to electrical circuitry.
	f. Actual equipment locations.
	g. Locations of concealed internal utilities.
	h. Changes made by Change Order or Construction Change Directive.
	i. Changes made following Architect's written orders.
	j. Details not on the original Contract Drawings.
	k. Field records for variable and concealed conditions.
	l. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately.  If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Record Transparencies:  Immediately before inspection for Certificate of Substantial Completion, review marked-up Record Prints with Architect.  When authorized, prepare a full set of corrected transparencies of the Contract Drawings and Shop Drawi...
	1. Incorporate changes and additional information previously marked on Record Prints.  Erase, redraw, and add details and notations where applicable.
	2. Refer instances of uncertainty to Architect for resolution.
	3. Owner will furnish Contractor one set of transparencies of the Contract Drawings for use in recording information.

	C. Record CAD Drawings:  Immediately before inspection for Certificate of Substantial Completion, review marked-up Record Prints with Engineer.  When authorized, prepare a full set of corrected CAD Drawings of the Contract Drawings, as follows:
	1. Format:  Same CAD program, version, and operating system as the original Contract Drawings.
	2. Incorporate changes and additional information previously marked on Record Prints.  Delete, redraw, and add details and notations where applicable.
	3. Refer instances of uncertainty to Architect  for resolution.
	4. Engineer will furnish Contractor one set of CAD Drawings of the Contract Drawings for use in recording information.
	a. Engineer makes no representations as to the accuracy or completeness of CAD Drawings as they relate to the Contract Drawings. Contractor is responsible to verify all information.
	b. CAD Software Program:  The Contract Drawings are available in AutoCAD 2000.


	D. Newly Prepared Record Drawings:  Prepare new Drawings instead of preparing Record Drawings where Architect determines that neither the original Contract Drawings nor Shop Drawings are suitable to show actual installation.
	1. New Drawings may be required when a Change Order is issued as a result of accepting an alternate, substitution, or other modification.
	2. Consult with Architect  for proper scale and scope of detailing and notations required to record the actual physical installation and its relation to other construction.  Integrate newly prepared Record Drawings into Record Drawing sets; comply wit...

	E. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Record Transparencies:  Organize into unbound sets matching Record Prints.  Place transparencies in durable tube-type drawing containers with end caps.  Mark end cap of each container with identification.  If container does not include a complete s...
	3. Record CAD Drawings:  Organize CAD information into separate electronic files that correspond to each sheet of the Contract Drawings.  Name each file with the sheet identification.  Include identification in each CAD file.
	4. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect.
	e. Name of Contractor.



	2.02 RECORD SPECIFICATIONS
	A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of the manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. Note related Change Orders, Record Drawings, and Product Data where applicable.


	2.03 RECORD PRODUCT DATA
	A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders, Record Drawings, and Product Data where applicable.


	2.04 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and identify each, ready for continued use...


	PART 3 -  EXECUTION
	3.01 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use Project Record Documents for construction purposes.  Maintain Record Documents...



	017900 Demonstration and Training
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.


	1.03 SUBMITTALS
	A. Instruction Program:  Submit two copies of outline of instructional program for demonstration and training, including a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module.  Include learnin...
	1. At completion of training, submit one complete training manual for Owner's use.

	B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owner...
	C. Attendance Record:  For each training module, submit list of participants and length of instruction time.
	D. Evaluations:  For each participant and for each training module, submit results and documentation of performance-based test.
	E. Demonstration and Training Videotape:  Submit two copies at end of each training module.

	1.04 QUALITY ASSURANCE
	A. Facilitator Qualifications:  A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or educatio...
	B. Preinstruction Conference:  Conduct conference at Project site. Review methods and procedures related to demonstration and training including, but not limited to, the following:
	1. Inspect and discuss locations and other facilities required for instruction.
	2. Review and finalize instruction schedule and verify availability of educational materials, instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
	3. Review required content of instruction.
	4. For instruction that must occur outside, review weather and forecasted weather conditions and procedures to follow if conditions are unfavorable.


	1.05 COORDINATION
	A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to minimize disrupting Owner's operations.
	B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	C. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Architect.


	PART 2 -  PRODUCTS
	2.01 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections, and as follows:
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following:
	1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation:  Review the following items in detail:
	a. Emergency manuals.
	b. Operations manuals.
	c. Maintenance manuals.
	d. Project Record Documents.
	e. Identification systems.
	f. Warranties and bonds.
	g. Maintenance service agreements and similar continuing commitments.

	3. Emergencies:  Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations:  Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Operating procedures for emergencies.
	h. Operating procedures for system, subsystem, or equipment failure.
	i. Required sequences for electric or electronic systems.
	j. Special operating instructions and procedures.

	5. Adjustments:  Include the following:
	a. Checking adjustments.
	b. Noise and vibration adjustments.
	c. Economy and efficiency adjustments.

	6. Troubleshooting:  Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance:  Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	8. Repairs:  Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module.  Assemble training modules into a combined training manual.
	B. Set up instructional equipment at instruction location.

	3.02 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish Contractor with names and positions of participants.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner, through Engineer, with at least seven days’ advance notice.

	D. Evaluation:  At conclusion of each training module, assess and document each participant's mastery of module by use of an oral or demonstration performance-based test.
	E. Demonstration and Training Videotape:  Record each training module separately.  Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not student practice.
	1. At beginning of each training module, record each chart containing learning objective and lesson outline.

	F. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove instructional equipment.  Restore systems and equipment to condition existing before initial training use.
	END OF SECTION 017900



	024000 Site Concrete Work
	024113 Selective Demolition
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Section Conditions and other Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of selected portions of a building or structure.
	2. Repair procedures for selective demolition operations.

	B. Related Sections include the following:
	1. Division 1 Section "Summary" for use of the premises and phasing requirements.
	2. Division 1 Section "Work Restrictions" for restrictions on use of the premises due to Owner or tenant occupancy.
	3. Division 1 Section "Photographic Documentation" for preconstruction photographs taken before selective demolition.
	4. Division 1 Section "Cutting and Patching" for cutting and patching procedures for selective demolition operations.
	5. Division 2 Section "Selective Site Demolition" for demolition of entire buildings, structures, and site improvements.
	6. Division 26 Sections for demolishing, cutting, patching, or relocating electrical items.


	1.03 DEFINITIONS
	A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner ready for reuse.
	C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and reinstall them where indicated.
	D. Existing to Remain:  Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

	1.04 MATERIALS OWNERSHIP
	A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, demolished materials shall become Contractor's property and shall be removed from Project site.
	B. Historic items, relics, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, antiques, and other items of interest or value to Owner that may be encountered during selective demoliti...
	1. Coordinate with Owner's representative, who will establish special procedures for removal and salvage.


	1.05 SUBMITTALS
	A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owner...
	B. Proposed Dust-Control and Noise-Control Measures:  Submit statement or drawing that indicates the measures proposed for use, proposed locations, and proposed time frame for their operation.  Identify options if proposed measures are later determine...
	C. Schedule of Selective Demolition Activities:  Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity.  Ensure Owner's representative that on-site operations are uninterrupted.
	2. Interruption of utility services.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Use of elevator and stairs.
	5. Locations of temporary partitions and means of egress, affected by selective demolition operations.
	6. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial occupancy of completed Work.

	D. Inventory:  After selective demolition is complete, submit a list of items that have been removed and salvaged.
	E. Predemolition Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by selective demolition operations.  Submit before Work begins.
	F. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.

	1.06 QUALITY ASSURANCE
	A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work similar in material and extent to that indicated for this Project.
	B. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	C. Standards:  Comply with ANSI A10.6 and NFPA 241.
	D. Predemolition Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Coordination."
	E. Predemolition Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Coordination."  Review methods and procedures related to selective demolition including, but not limited to, the following:
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.


	1.07 PROJECT CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area.  Conduct selective demolition so Owner's operations will not be disrupted.  Provide not less than 72 hours' notice to Owner of activities that will affect Own...
	B. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
	1. Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from authorities having jurisdiction.

	C. Owner assumes no responsibility for condition of areas to be selectively demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Architect and Owner.  Hazardous materials will be removed by Owner under a separate contract.

	E. Storage or sale of removed items or materials on-site will not be permitted.
	F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.
	H. Selective demolition area shall remain in a broom clean condition on a daily basis with all demolished materials being removed daily.


	1.08 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials so as not to void existing warranties.
	1. If possible, retain original Installer or fabricator to patch the exposed Work listed below that is damaged during selective demolition.  If it is impossible to engage original Installer or fabricator, engage another recognized experienced and spec...
	a. Processed concrete finishes.
	b. Stonework and stone masonry.
	c. Ornamental metal.
	d. Matched-veneer woodwork.
	e. Preformed metal panels.
	f. Roofing.
	g. Firestopping.
	h. Window wall system.
	i. Stucco and ornamental plaster.
	j. Terrazzo.
	k. Finished wood flooring.
	l. Fluid-applied flooring.
	m. Aggregate wall coating.
	n. Wall covering.
	o. Swimming pool finishes.
	p. HVAC enclosures, cabinets, or covers.




	PART 2 -  PRODUCTS
	2.01 REPAIR MATERIALS
	A. Use repair materials identical to existing materials.
	1. If identical materials are unavailable or cannot be used for exposed surfaces, use materials that visually match existing adjacent surfaces to the fullest extent possible.
	2. Use materials whose installed performance equals or surpasses that of existing materials.

	B. Comply with material and installation requirements specified in individual Specification Sections.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify that utilities have been disconnected and capped.
	B. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	C. Inventory and record the condition of items to be removed and reinstalled and items to be removed and salvaged.
	D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.
	E. Engage a professional engineer to survey condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective demolition oper...
	F. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	3.02 UTILITY SERVICES
	A. Existing Utilities:  Maintain services indicated to remain and protect them against damage during selective demolition operations.
	B. Do not interrupt existing utilities serving occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.  Provide temporary services during interruptions to existing utilities, as acceptable to Owner a...
	1. Provide at least 72 hours notice to Owner if shutdown of service is required during changeover.

	C. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated utilities serving areas to be selectively demolished.
	1. Building manager will arrange to shut off indicated utilities when requested by Contractor.
	2. Arrange to shut off indicated utilities with utility companies.
	3. If utility services are required to be removed, relocated, or abandoned, before proceeding with selective demolition provide temporary utilities that bypass area of selective demolition and that maintain continuity of service to other parts of buil...
	4. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing.


	3.03 PREPARATION
	A. Dangerous Materials:  Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases, explosives, acids, flammables, or other dangerous materials before proceeding with selective demolition operations.
	B. Pest Control:  Employ a certified, licensed exterminator to treat building and to control rodents and vermin before and during selective demolition operations.
	C. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by go...
	2. Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction.
	3. Protect existing site improvements, appurtenances, and landscaping to remain.
	4. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.

	D. Temporary Facilities:  Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.

	E. Temporary Enclosures:  Provide temporary enclosures for protection of existing building and construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight...
	1. Where heating or cooling is needed and permanent enclosure is not complete, provide insulated temporary enclosures.  Coordinate enclosure with ventilating and material drying or curing requirements to avoid dangerous conditions and effects.

	F. Temporary Partitions:  Erect and maintain dustproof partitions and temporary enclosures to limit dust and dirt migration and to separate areas from fumes and noise.
	G. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent movement, settlement, or collapse of construction to remain, and to prevent unexpected or uncontrolled movement...
	1. Strengthen or add new supports when required during progress of selective demolition.


	3.04 POLLUTION CONTROLS
	A. Dust Control:  Use water mist, temporary enclosures, and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.
	1. Do not use water when it may damage existing construction or create hazardous or objectionable conditions, such as ice, flooding, and pollution.
	2. Wet mop floors to eliminate trackable dirt and wipe down walls and doors of demolition enclosure.  Vacuum carpeted areas.

	B. Disposal:  Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	1. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.

	C. Cleaning:  Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations.  Return adjacent areas to condition existing before selective demolition operations began.

	3.05 SELECTIVE DEMOLITION
	A. General:  Demolish and remove existing construction only to the extent required by new construction and as indicated.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level.  Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use cutting methods least likely to damage construction to remain or adjoining construction.  Use hand tools or small power tools designed for sawing or grinding, not ha...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials.  At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations.  Maintain fire watch and po...
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly.
	10. Return elements of construction and surfaces that are to remain to condition existing before selective demolition operations began.

	B. Existing Facilities:  Comply with building manager's requirements for using and protecting elevators, stairs, walkways, loading docks, building entries, and other building facilities during selective demolition operations.
	C. Removed and Salvaged Items:  Comply with the following:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:  Comply with the following:
	1. Clean and repair items to functional condition adequate for intended reuse.  Paint equipment to match new equipment.
	2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated.  Comply with installation requirements for new materials and equipment.  Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during selective demolition.  When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and...
	F. Concrete:  Demolish in small sections.  Cut concrete to a depth of at least 3/4 inch at junctures with construction to remain, using power-driven saw.  Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, ...
	G. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at regular intervals, using power-driven saw, then remove concrete between saw cuts.
	H. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, using power-driven saw, then remove masonry between saw cuts.
	I. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove.
	J. Resilient Floor Coverings:  Remove floor coverings and adhesive according to recommendations in RFCI-WP and its Addendum.
	1. Remove residual adhesive and prepare substrate for new floor coverings by one of the methods recommended by RFCI.

	K. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants.

	3.06 PATCHING AND REPAIRS
	A. General:  Promptly repair damage to adjacent construction caused by selective demolition operations.
	B. Patching:  Comply with Division 1 Section "Cutting and Patching."
	C. Repairs:  Where repairs to existing surfaces are required, patch to produce surfaces suitable for new materials.
	1. Completely fill holes and depressions in existing masonry walls that are to remain with an approved masonry patching material applied according to manufacturer's written recommendations.

	D. Finishes:  Restore exposed finishes of patched areas and extend restoration into adjoining construction in a manner that eliminates evidence of patching and refinishing.
	E. Floors and Walls:  Where walls or partitions that are demolished extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish color, texture, and appearance.  Remove ex...
	1. Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation requirements specified in other Sections of these Specifications.
	2. Where patching occurs in a painted surface, apply primer and intermediate paint coats over patch and apply final paint coat over entire unbroken surface containing patch.  Provide additional coats until patch blends with adjacent surfaces.
	3. Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.

	F. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface of uniform appearance.

	3.07 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials to accumulate on-site.
	B. Burning:  Do not burn demolished materials.
	C. Burning:  Burning of demolished materials will be permitted only at designated areas on Owner's property, providing required permits are obtained.  Provide full-time monitoring for burning materials until fires are extinguished.
	D. Disposal:  Transport demolished materials and dispose of at designated spoil areas on Owner's property.
	E. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.
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	260500 COMMON WORK RESULTS FOR ELECTRICAL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrical equipment coordination and installation.
	2. Sleeves for raceways and cables.
	3. Sleeve seals.
	4. Grout.
	5. Common electrical installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

	1.4 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.5 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. To connect raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to manufacturers specified or approved equal.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified or approved equal.


	2.2 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more than 16 inches, thickness shall be 0.052 inch.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.



	2.3 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements.
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.
	e. Or approved equal.

	3. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	4. Pressure Plates:  Plastic.  Include two for each sealing element.
	5. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.4 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 2 inches above finished floor level.
	G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...



	260519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.

	1.5 PRODUCT DELIVERY
	A. Mark and tag insulated conductors and cables for delivery to site.  Include the following:
	1.  Contractor’s name.
	2.  Project title and number.
	3.  Date of manufacture (month & year).
	4.  Manufacturer’s name.
	5.  Data which explains the meaning of coded identification (UL assigned electrical reference numbers, UL assigned combination of color marker threads, etc.).
	6.  Environmental suitability information (listed or marked “sunlight resistant” where exposed to direct rays of sun; wet locations listed/marked for use in wet locations; other applications listed/marked suitable for the applications).

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.

	1.7 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.


	PART 2 -  PRODUCTS
	2.1 In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 CONDUCTORS AND CABLES
	A. Manufacturers
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Pirelli Cable Corp
	5. Senator Wire & Cable Company.
	6. Southwire Company.
	7. Or Approved Equal.

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN, XHHW, USE and SO.
	D. Multiconductor Cable:  Comply with NEMA WC 70 for armored cable, Type AC; metal-clad cable, Type MC; mineral-insulated, metal-sheathed cable, Type MI; Type SO and Type USE with ground wire.
	E. Electric Light and Power Wiring:

	2.3 CONNECTORS AND SPLICES
	A. Manufacturers:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. Illsco Corp
	4. O-Z/Gedney; EGS Electrical Group LLC.
	5. Penn Union
	6. 3M; Electrical Products Division.
	7. Tyco Electronics Corp.
	8. Thomas & Betts
	9. Or Approved Equal.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.4 SLEEVES FOR CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.5 SLEEVE SEALS
	A. Manufacturers:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.
	5. Or Approved Equal.

	B. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Plastic.  Include two (2) for each sealing element.
	3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.
	2.4     CONNECTORS



	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type THHN-THWN or Type XHHW, single conductors in raceway.
	B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway; Armored cable, Type AC; Metal-clad cable, Type MC or Mineral-insulated, metal-sheathed cable, Type MI.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway; Armored cable, Type AC; Metal-clad cable, Type MC or Mineral-insulated, metal-sheathed cable, Type MI.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in raceway; Armored cable, Type AC; Metal-clad cable, Type MC or Mineral-insulated, metal-sheathed cable, Type MI.
	F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway; Armored cable, Type AC; Metal-clad cable, Type MC or Mineral-insulated, metal-sheathed cable, Type MI.
	G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than un-spliced conductors.
	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

	3.5 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping."

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to ...
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	260523 CONTROL-VOLTAGE ELECTRICAL POWER CABLES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1.  Low-voltage control cabling.
	2. Control-circuit conductors.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Source quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  450 or less.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	PART 2 -  PRODUCTS
	2.1 BACKBOARDS
	A. Description:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.  Comply with requirements for plywood backing panels in Division 06 Section "Rough Carpentry."

	2.2 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway or power-limited cable, concealed in building finishes, complying with UL 83.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or Type TF, complying with UL 83.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PATHWAYS
	A. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of conduits and wireways.
	B. Install manufactured conduit sweeps if possible.
	C. Backboards:  Install backboards with 96-inch dimension vertical.  Butt adjacent sheets tightly and form smooth gap-free corners and joints.

	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets and terminals.
	2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, and terminals.
	3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii.
	4. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	5. Pulling Cable:  Monitor cable pull tensions.

	C. Installation of Control-Circuit Conductors:
	1. Install wiring in raceways.  Comply with requirements specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	D. Open-Cable Installation:
	1. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	2. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.


	3.3 REMOVAL OF CONDUCTORS AND CABLES
	A. Remove abandoned conductors and cables made obsolete by this contract.

	3.4 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No 14 AWG.
	2. Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm, and signal circuits, No 12 AWG.


	3.5 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."

	3.6 GROUNDING
	A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.7 IDENTIFICATION
	A. Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect cable placement, cable termination, grounding and bonding, equipment, and labeling of all components.




	260526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS_ADD1
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes methods and materials for grounding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in Part 3 "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Grounding arrangements and connections for separately derived systems.
	3. Grounding for sensitive electronic equipment.

	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For grounding to include the following in emergency, operation, and maintenance manuals:
	1. Instructions for periodic testing and inspection of grounding features at test wells grounding connections for separately derived systems based on NETA MTS.
	a. Tests shall be to determine if ground resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if they do not.
	b. Include recommended testing intervals.



	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the International Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the International Electrical Testing Association to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Ground Clamps (Cable to Pipe):  Blackburn/T&B Corp.’s GUV, Burndy’s GAR, GD, GP, GK, or OZ/Gedney Co.’s ABG, CG or approved equal.
	B. Ground Clamps (Cable to Rod):  Blackburn/T&B Corp.’s GG, GGH, JAB, GUV, Burndy’s GP, GX, GRC, or OZ/Gedney Co.’s ABG or approved equal.
	C. Ground Lugs:  Copper, one or 2 hole style (to suit conditions), long barrel; Anderson/Hubbell’s VERSAtile VHCL, Blackburn/T&B Corp.’s Color-Coded CTL, LCN, Burndy’s Hylug YA, 3M Scotchlok 31036 or 31145 Series, or Thomas & Betts Corp.’s 54930BE or ...
	D. Exothermic Type Weld:  Erico Inc.’s Cadweld Process, or Furseweld/T&B Corp.’s Exothermic Welding System or approved equal.
	E. Compression Connectors:  Amp Inc.’s Ampact Copper Grounding System, or Burndy’s Hyground System or approved equal.
	F. Rod Electrodes:  Copper clad (minimum .010 jacket) ground rods minimum 5/8 inches diameter by 8’-0” long.
	G. Plate Electrodes:  Copper plates minimum 0.06 inches thick by 2’-0” square feet of surface area.
	H. Grounding Electrode Conductors and Bonding Conductors:  Copper conductors, bare or insulated with THW, THW-2, XHHW, XHHW-2, THWN, THWN-2 or THHN insulation.
	I. Hardware:  Silicon-bronze bolts, nuts, flat and lock washers etc. as manufactured by Burndy, or OZ/Gedney Co. or approved equal.

	2.2 CONDUCTORS
	A. Insulated Conductors:  Copper or tinned-copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

	C. Grounding Bus:  Rectangular bars of annealed copper, 1/4 by 2 inches in cross section, unless otherwise indicated; with insulators.

	2.3 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.4 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 5/8 by 96 inches minimum in diameter. Chemical-Enhanced Grounding Electrodes shall not be used.
	B. Building steel.
	C. Underground water pipe.
	D. Concrete encased electrode.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No.  8 AWG and smaller, and stranded conductors for No.  6 AWG and larger, unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No.  2/0 AWG minimum.
	1. Bury at least 24 inches below grade.
	2. Duct-Bank Grounding Conductor:  Bury 12 inches above duct bank when indicated as part of duct-bank installation.

	C. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus on insulated spacers 1 inch, minimum, from wall 6 inches above finished floor, unless otherwise indicated.

	D. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors, except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.
	8. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment grounding conductor in branch-circuit runs from equipment-area power panels and power-distribution units.

	C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	D. Water Heater, Heat-Tracing:  Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and components.
	E. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabi...
	1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1/4-by-2-by-12-inch grounding bus.
	2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.


	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	C. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water service pipes, u...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	D. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to bond across flexible duct connections to achieve continuity.
	E. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 75 feet apart.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells.  Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance not less than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	3. Prepare dimensioned drawings locating each test well, ground rod and ground rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	B. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohm(s).

	C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.

	B. Related Sections include the following:
	1. Division 26 Section "Vibration and Seismic Controls For Electrical Systems" for products and installation requirements necessary for compliance with seismic criteria.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.

	B. Shop Drawings:   Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Equipment supports.

	C. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Manufacturers:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.
	h. Or Approved Equal.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 9/16-inch- diameter holes at a maximum of 8 inches o.c., in at least 1 surface.
	1. Manufacturers:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. Fabco Plastics Wholesale Limited.
	d. Seasafe, Inc.
	e. Or Approved Equal.

	2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.
	4. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened Portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Manufacturers:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.
	6) Or Approved Equal.


	2. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	4. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	5. Toggle Bolts:  All-steel springhead type.
	6. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with conduit clamps.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports wher...

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70 where permitted by signed ands sealed shop drawings.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69  or Spring-tension clamps.
	6. To Light Steel:  Sheet metal screws.
	7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.
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	260533 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:
	1. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, manholes, and underground utility construction.


	1.2 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	C. FMC:  Flexible metal conduit.
	D. IMC:  Intermediate metal conduit.
	E. LFMC:  Liquidtight flexible metal conduit.
	F. NBR:  Acrylonitrile-butadiene rubber.
	G. RNC:  Rigid nonmetallic conduit.

	1.3 MATERIALS
	A. Metal Conduits and Fittings:
	1. GRC.
	2. ARC.
	3. PVC-coated rigid steel conduit].
	4. EMT.
	5. FMC: Zinc-coated steel.
	6. LFMC.
	7. Fittings:
	a. Conduit fittings for hazardous (classified) locations.
	b. EMT: Steel type. Provide compression coupling up to 1-1/4 inch and setscrew 1-1/2 inch and larger.
	c. Expansion fittings.
	d. PVC coated.


	B. Nonmetallic Conduit and Fittings:
	1. ENT.
	2. RNC.
	3. LFNC.
	4. HDPE.
	5. Fittings: Match conduit.

	C. Metal Wireways and Auxiliary Gutters: Sheet metal with [ screw-cover type for indoor and Flanged-and-gasketed type for outdoors unless otherwise indicated.
	D. Nonmetallic Wireways and Auxiliary Gutters: PVC plastic.
	E. Surface Metal Raceways: Metal, galvanized steel, with snap-on covers.
	F. Surface Nonmetallic Raceways: Two- or three-piece, rigid PVC.
	G. Boxes, Enclosures, and Cabinets:
	1. Metal Outlet and Device Boxes: Aluminum.
	2. Nonmetallic outlet and device boxes.
	3. Metal Floor Boxes: Cast metal or Sheet metal, fully adjustable.
	4. Nonmetallic Floor Boxes: Non-adjustable, rectangular.
	5. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb.
	6. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb.
	7. Small sheet metal pull and junction boxes.
	8. Cast-metal access, pull, and junction boxes.
	9. Box extensions.
	10. Gangable boxes are allowed.
	11. Hinged-Cover Enclosures: Metal or Nonmetallic.
	12. Cabinets: Galvanized steel.

	H. Handholes and Boxes for Exterior Underground Wiring: Polymer concrete with polymer-concrete, Fiberglass with polymer-concrete, Fiberglass with reinforced concrete, Fiberglass with cast-iron, Fiberglass with hot-dip galvanized-steel diamond-plate or...
	1. Configuration: Open bottom.
	2. Weatherproof cover.
	3. Cover Legend: "ELECTRIC."


	1.4 RACEWAY APPLICATION
	A. Outdoors:
	1. Exposed: RMC or RNC, Type EPC-80-PVC.
	2. Concealed, Aboveground: RMC.
	3. Underground: RNC, Type EPC-40-PVC, Type EPC-80-PVC,.
	4. Connection to Vibrating Equipment: LFMC.
	5. Boxes and Enclosures, Aboveground: Type 3R.

	B. Indoors:
	1. Exposed, Not Subject to Physical Damage: EMT
	2. Exposed, Not Subject to Severe Physical Damage: EMT.
	3. Exposed and Subject to Severe Damage: RMC.
	4. Concealed: EMT.
	5. Connection to Vibrating Equipment: FMC, except LFMC in damp or wet locations.
	6. Damp or Wet Locations: RMC.
	7. Boxes and Enclosures: Type 1, except Type 4 stainless steel in institutional and commercial kitchens and damp or wet locations.

	C. Minimum Raceway Size: 3/4-inch (21-mm) trade size.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Threaded rigid steel conduit fittings.
	2. PVC Externally Coated, Rigid Steel Conduits: Fittings listed for use with this type of conduit.
	3. EMT: Setscrew or compression fittings.
	4. Flexible Conduit: Fittings listed for use with flexible conduit.


	1.5 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.

	C. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and cabinets and their mounting provisions, including those for internal components, will withstand seismic forces defined in Division 26 Section "Vibration and...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the cabinet or enclosure will remain in place without separation of any parts when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Source quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	1. Comply with NFPA 70.
	2. N. J. Uniform Construction Code
	3. NECA 1


	1.7 COORDINATION
	A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and part...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	2. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 METAL CONDUIT AND TUBING
	A. Manufacturers:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.
	10. Or Approved Equal.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	D. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit.
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  0.040 inch, minimum.

	E. EMT:  ANSI C80.3.
	F. LFMC:  Flexible steel conduit with PVC jacket.
	G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Fittings for EMT:  Insulated set screws ½” through 2”; compression type 2 ½” through 4”; pie cast fittings are not permitted.
	2. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch, with overlapping sleeves protecting threaded joints.

	H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.3 NONMETALLIC CONDUIT AND TUBING
	A. Manufacturers:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.
	13. Or Approved Equal.

	B. RNC:  NEMA TC 2, Type EPC-40-PVC unless otherwise indicated.
	C. LFNC:  UL 1660.
	D. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material.
	E. Fittings for LFNC:  UL 514B.

	2.4 SURFACE RACEWAYS
	A. Surface Nonmetallic Raceways:  Two or three-piece construction, manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard colors.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hubbell Incorporated; Wiring Device-Kellems Division.
	b. Walker Systems, Inc.; Wiremold Company (The).
	c. Wiremold Company (The); Electrical Sales Division.
	d. Or Approved Equal.



	2.5 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.
	14. Or Approved Equal.

	B. Galvanized Steel Outlet Boxes:  Standard galvanized steel boxes and device covers by Appleton Electric Co., Beck Mfg./Picoma Industries, Cooper/Crouse-Hinds, Raco/Div. of Hubbell, or Steel City/T & B Corp or approved equal.
	C. Galvanized Steel Junction and Pull Boxes:  Code gage, galvanized steel screw cover boxes by Delta Metal Products Inc., Hoffman Enclosures Inc., Hubbell Wiegmann, Lee Products Co., or Rittal/Electromate or approved equal.
	D. Threaded Type Boxes:
	1. Outlet Boxes:
	a. For Dry, Damp Locations:  Zinc electroplate malleable iron or cast iron alloy boxes by Appleton Electric Co., Cooper/Crouse-Hinds Co., OZ/ Gedney Co., or Thomas & Betts Corp. with zinc electroplate steel covers to suit application or approved equal.
	b. For Wet Locations:  Malleable iron or cast iron alloy boxes with hot dipped galvanized or other specified corrosion resistant finish as produced by Cooper/Crouse-Hinds (hot dipped galvanized or Corro-free epoxy powder coat), OZ/Gedney Co. (hot dipp...

	2. Adfa.  Junction and Pull Boxes:

	E. Specific Purpose Outlet Boxes:  As fabricated by equipment manufacturers for mounting their equipment thereon.
	F. Outlet Boxes and Related Products for Fire Rated Construction:
	G. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	H. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	I. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.
	J. Metal Floor Boxes:  Cast or sheet metal, semi-adjustable, rectangular.
	K. Nonmetallic Floor Boxes:  Nonadjustable, round.
	L. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	M. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum or galvanized, cast iron with gasketed cover.
	N. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic.

	O. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.


	2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	1. Manholes for service conduits or duct banks shall be constructed and placed in accordance with the requirements of the affected utility company. All handholes for utility service shall comply with all requirements, including Manufacturer, of the af...
	B. Description:  Comply with SCTE 77.
	1. Configuration:  Units shall be designed for flush burial and have open bottom, unless otherwise indicated.
	2. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	3. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	4. Cover Legend:  Molded lettering, as indicated for each service.
	5. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

	C. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. Manufacturers:
	a. AC Miller Concrete Products
	c. Carson Industries LLC.
	d. CDR Systems Corporation.
	e. NewBasis.
	f. Rotondo Precast.
	g. Quazite.
	h. Or Approved Equal.


	D. Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame.
	1. Manufacturers:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.
	e. Or Approved Equal.


	E. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers of polymer concrete.
	1. Manufacturers:
	a. Carson Industries LLC.
	b. Christy Concrete Products.
	c. Nordic Fiberglass, Inc.
	d. Or Approved Equal.



	2.7 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.8 SLEEVE SEALS
	A. Manufacturers:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.
	5. Or Approved Equal.

	B. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit or IMC.
	2. Concealed Conduit, Aboveground:  Rigid steel conduit, IMC or EMT.
	3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R or 4.
	5. Non-Metallic Conduit
	a. Schedule 40 – Where raceways are in slab in below grade levels, for raceway duct banks.
	b. Schedule 80 – For underground raceways outside of building which are not encased in concrete.


	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit or IMC.  Includes raceways in the following locations:
	3.
	a. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	b. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  Rigid steel conduit or IMC.
	7. Corrosive areas: PVC coated RMC.
	8. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental Air:  Plenum-type, optical fiber/communications cable raceway.
	9. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-type, optical fiber/communications cable raceway or EMT.
	10. Raceways for Concealed General Purpose Distribution of Optical Fiber or Communications Cable:  General-use, optical fiber/communications cable raceway or EMT.
	11. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel or nonmetallic in damp or wet locations.

	C. Minimum Raceway Size:  3/4-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.


	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed. Install a maximum of 150 feet between pull points, and reduce this by 25 feet for each 90 degree ...
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. Install exposed at surface cabinets and for motor and equipment connection in electrical and mechanical rooms. Surface mounted installations in occupie...
	H. Locate raceways so that strength of structural members is unaffected and they do not conflict with services of other trades. Install 1-inch or larger raceways in or through structural members (beams, slabs, etc.) only when and in manner accepted by...
	I. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.
	2. Securely tie embedded raceway in place prior to embedment.
	3. Raceways installed below or in floor slabs must extend minimum of 6 inches above finished slab to first connector, unless otherwise noted.
	4. Lay out work in advance to avoid excessive concentrations of raceway runs.
	5. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	6. Change from RNC, Type EPC-40-PVC to rigid steel conduit, or IMC before rising above the floor.

	J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	K. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	L. Tighten set screws of threadless fittings with appropriately sized screwdriver or nut driver as suits the screw design.
	M. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.
	N. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. 3/4-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet.
	2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet.
	3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to c...
	4. All communications conduits and sleeves shall be terminated with non-metallic bushings.

	O. Telephone and Signal System Raceways, 2-Inch Trade Size and Smaller:  In addition to above requirements, install raceways in maximum lengths of 150 feet and with a maximum of two 90-degree bends or equivalent.  Separate lengths with pull or junctio...
	P. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding equipment.  Install with an adjustable top or coupling threaded inside for plugs set flush with finished floor.  Extend conductors to equipment with rigid s...
	Q. Flexible Connections:  Use maximum of 72 inches of flexible conduit for recessed and semi recessed lighting fixtures. For equipment subject to vibration, noise transmission, or movement; and for all motors use a maximum of 36 inches of flexible con...
	R. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box supplying raceways to receptacle or fixture ground terminals.  Install a second isolated ground conductor to receptacles or other devices requiring an isol...
	S. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces or from outside to inside above ground. Explosion proof type seals are not required for this application.
	2. Where otherwise required by NFPA 70.

	T. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located where environmental temperature change may exceed 30 deg F, and that has straight-run length that exceeds 25 feet.
	1. Install expansion-joint fittings for each of the following locations, and provide type and quantity of fittings that accommodate temperature change listed for location:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.
	c. Conduits routed on rooftops within 6 inches of the roof surface shall be designed for an additional 30 degrees F temperature rise.
	d. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 deg F temperature change.
	e. Attics:  135 deg F temperature change.

	2. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at the time of installation.

	U. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.


	3.3 BOXES
	A. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in masonry block horizontally in center of cell and vertically with the top flush with the top of the block, and install box flush with surface of wall. Saw cuts shall not extend more than 1...
	B. Recessed boxes in drywall Walls: Outlet and device boxes shall be securely and rigidly attached or supported plumb, level, and true.
	C. Outlet and device boxes shall be located so as to not be blocked by furniture, millwork other equipment, or otherwise rendered not accessible or functional. Contractor shall relocate any boxes not meeting these criteria at no cost to the project.
	D. The boxes shall be located so that the cover or device plate will not span different types of building finishes either vertically or horizontally. Mounting heights shall be adjusted to prevent covering different finish materials but, shall remain w...
	E. Boxes for switches near doors shall be located on the side opposite the hinge and close to the door trim.
	F. Covers for outlet boxes shall be of a type designed, intended and appropriate for the use and location, and have suitable corrosion protection. Device plates shall not be used as covers for exposed installations. Plates shall be installed plumb.
	G. Back to back outlets are not allowed in any wall. Boxes located on opposite side of fire rated walls shall be separated horizontally by a minimum of two feet. Where this separation is not feasible or desirable, such as for switches at doorways, pro...
	H. Set metal floor boxes level and flush with finished floor surface.
	I. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.
	J. Junction and pull boxes shall be used where necessary to facilitate the pulling of wire or cable.
	K. Consideration shall be given to the size and number of conductors, number of bends in the raceway, and the need for support of conductors in vertical raceways.
	L. Junction and pull boxes shall be of a type intended or suitable for the use and location.

	3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 16 inches, thickness shall be 0.052 inch.
	2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both surfaces of walls.
	G. Extend sleeves installed in floors 2 inches above finished floor level.
	H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop materials.  Comply with Division 07 Section "Penetration Firestopping."
	L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type flashing units applied in coordination with roofing work.
	M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing mechanical sleeve seals.

	3.5 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts agai...

	3.6 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Fi...

	3.7 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.




	260534 Elec Identification
	260543 Underground Ducts and Raceways for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Direct-buried conduit, ducts, and duct accessories.
	2. Concrete-encased conduit, ducts, and duct accessories.
	3. Handholes and boxes.
	4. Manholes.


	1.2 ACTION SUBMITTALS
	A. Product Data: For ducts and conduits, duct-bank materials, manholes, handholes, and boxes, and their accessories.
	B. Shop Drawings:
	1. Precast or Factory-Fabricated Underground Utility Structures:
	a. Include plans, elevations, sections, details, attachments to other work, and accessories.
	b. Include duct entry provisions, including locations and duct sizes.
	c. Include reinforcement and joint details, frame and cover design, and manhole frame support rings.

	2. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:
	a. Include dimensioned plans, sections, elevations, accessory locations, and fabrication and installation details.
	b. Include duct entry provisions, including locations and duct sizes.



	1.3 DEFINITION
	A. RNC:  Rigid nonmetallic conduit.

	1.4 INFORMATIONAL SUBMITTALS
	A. Duct-Bank Coordination Drawings: Show duct profiles, locations of expansion fittings, and coordination with other utilities and underground structures on Drawings signed and sealed by a qualified professional engineer.
	B. Product Certificates: For concrete and steel used in precast concrete handholes, as required by ASTM C 858.
	C. Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures:  Include plans, elevations, sections, details, attachments to other work, and accessories, including the following:
	1. Duct entry provisions, including locations and duct sizes.
	2. Reinforcement details.
	3. Frame and cover design and manhole frame support rings.
	4. Grounding details.
	5. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps.
	6. Joint details.

	D. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:  Include dimensioned plans, sections, and elevations, and fabrication and installation details, including the following:
	1. Duct entry provisions, including locations and duct sizes.
	2. Cover design.
	3. Grounding details.
	4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.

	E. Qualification Data: For professional engineer and testing agency responsible for testing nonconcrete handholes and boxes.
	F. Source quality-control reports.
	G. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
	B. Comply with ANSI C2.
	C. Comply with NFPA 70.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent bending, warping, and deforming.
	B. Store precast concrete and other factory-fabricated underground utility structures at Project site as recommended by manufacturer to prevent physical damage.  Arrange so identification markings are visible.
	C. Lift and support precast concrete units only at designated lifting or supporting points.

	1.7 PROJECT CONDITIONS
	A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final arrangement of other utilities, site grading, and surface features as determined in the field.
	B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes with final locations and profiles of ducts and duct banks as determined by coordination with other utilities, underground obstructions, and surface features....

	1.8 FIELD CONDITIONS
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by the Authority or others unless permitted by the Authority, and then only after arranging to provide temporary electrical service.
	B. Ground Water: Assume ground-water level is 36 inches below ground surface unless a higher water table is noted on Drawings.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	H. Insulated Grounding Bushings:  Appleton Electric Co.'s GIB-50 Series, Crouse Hinds GLL Series, OZ/Gedney Co.'s IBC-50L Series, Raco Inc.'s 1212 Series, or Thomas & Betts Corp.'s 3870 or BG Series or approved equal.
	2.2 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS
	A. Comply with ANSI C2.

	2.3 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.4 CONDUIT
	A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.
	B. RNC: NEMA TC 2, Type EPC-40-PVC and] Type EPC-80-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.5 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-80 and Type EPC-40, with matching fittings complying with NEMA TC 3 by same manufacturer as the duct.
	B. Duct Accessories:
	1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers.
	2. Warning Tape: Underground-line warning tape specified in Division 26.
	3. Concrete Warning Planks: Nominal 12 by 24 by 3 inches in size, manufactured from 6000-psi red concrete and labeled "ELECTRIC."


	2.6 PRECAST CONCRETE HANDHOLES AND BOXES
	A. Acceptable Manufacturers:
	1. Carder Concrete Products.
	2. Christy Concrete Products.
	3. Elmhurst-Chicago Stone Co.
	4. Oldcastle Precast Group.
	5. Riverton Concrete Products; a division of Cretex Companies, Inc.
	6. Utility Concrete Products, LLC.
	7. Utility Vault Co.
	8. Wausau Tile, Inc.
	9. Or approved equal.

	C. Comply with ASTM C 858 for design and manufacturing processes.
	D. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and open bottom unless closed-bottom enclosures are indicated. Frame and cover shall form top of enclosure and shall have load rating consistent with that of handhole...
	1. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	2. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	3. Cover Legend: Molded lettering, "ELECTRIC." Configuration: Units shall be designed for flush burial and have closed bottom unless otherwise indicated.
	4. Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as enclosure.
	a. Extension shall provide increased depth of 12 inches
	b. Slab: Same dimensions as bottom of enclosure and arranged to provide closure.

	5. Configuration:  Units shall be designed for flush burial and have integral closed bottom, unless otherwise indicated.
	6. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties necessary to withstand maximum hydrostatic pressures at the installation location with the ground-water level at grade.
	7. Windows: Precast, reinforced openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks, plus an additional 12 inches \ vertically and horizontally to accommodate alignment variations.
	a. Windows shall be located no less than 6 inches (150 mm) from interior surfaces of walls, floors, or frames and covers of handholes, but close enough to corners to facilitate racking of cables on walls.
	b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	c. Window openings shall be framed with at least two additional No. 4 steel reinforcing bars in concrete around each opening.

	1. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for each entering duct.
	a. Type and size shall match fittings to duct or conduit to be terminated.
	b. Fittings shall align with elevations of approaching ducts and be located near interior corners of handholes to facilitate racking of cable.

	2. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.


	2.7 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. General Requirements for Handholes and Boxes: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure Application".
	1. Color: Gray
	2. Configuration: Units shall be designed for flush burial and have open bottom unless otherwise indicated.
	3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend: Molded lettering, "ELECTRIC” Handholes 12 inches wide by 24 inches long and larger shall have factory-installed inserts for cable racks and pulling-in irons.
	6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings or end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged for secure, fixed installation in enclosure wall.
	7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	8. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger shall have factory-installed inserts for cable racks and pulling-in irons.

	B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover:  Molded of sand and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. Manufacturers:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. NewBasis.
	e. Quazite.
	f. Or Approved Equal.


	C. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame.
	1. Manufacturers:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.
	e. Or Approved Equal.


	D. High-Density Plastic Boxes:  Injection molded of high-density polyethylene or copolymer-polypropylene.  Cover shall be plastic.
	1. Manufacturers:
	a. Carson Industries LLC.
	b. Nordic Fiberglass, Inc.
	c. PenCell Plastics.
	d. Or Approved Equal.


	E. Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester resin, with covers made of hot-dip galvanized-steel diamond plate.
	1. Acceptable Manufacturers:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.
	e. Or Approved Equal.



	2.8 PRECAST MANHOLES
	A. Comply with ASTM C 858.
	B. Structural Design Loading: Comply with requirements in "Underground Enclosure Application".
	C. Windows: Precast reinforced openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks, plus an additional 12 inches vertically and horizontally to accommodate alignment variations.
	D. Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall for each entering duct.
	E. Concrete Knockout Panels: 1-1/2 to 2 inches thick, for future conduit entrance and sleeve for ground rod.
	F. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties necessary to withstand maximum hydrostatic pressures at the installation location with the ground-water level at grade.


	PART 3 -  EXECUTION
	3.1 UNDERGROUND DUCT APPLICATION
	A. Ducts for Electrical Cables More than 600 V: RNC, NEMA [Type EPC-80] [Type EPC-40]-PVC, in concrete-encased duct bank unless otherwise indicated.
	B. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-80, Type EPC-40-PVC, in direct-buried duct bank unless otherwise indicated.
	C. Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40-PVC, in direct-buried duct bank unless otherwise indicated.
	D. Underground Ducts Crossing Paved Paths, Walks and Driveways: RNC, NEMA Type EPC-40-PVC, encased in reinforced concrete.

	3.2 UNDERGROUND ENCLOSURE APPLICATION
	A. Handholes and Boxes for 600 V and Less:
	1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete. AASHTO HB 17, H-10 structural load rating.
	2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles: Precast concrete, structural load rating.
	3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles: Heavy-duty fiberglass units with polymer concrete frame and cover, SCTE 77, Tier 8] structural load rating.
	4. Units Subject to Light-Duty Pedestrian Traffic Only: Fiberglass-reinforced polyester resin structurally tested according to SCTE 77 with 3000-lbf vertical loading.
	5. Cover design load shall not exceed the design load of the handhole or box.


	3.3 EARTHWORK
	A. Excavation and Backfill: Comply with Division 31, but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless otherwise indicated.  Replace removed sod immediately after backfilling is completed.
	C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching.
	D. Cut and patch existing pavement in the path of underground ducts and utility structures according to the "Cutting and Patching" in Division 1.

	3.4 DUCT INSTALLATION
	A. Install ducts according to NEMA TCB 2.
	B. Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment. Slope ducts from a high point in runs between two manholes, to drain in both directions.
	C. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use manufactured long sweep bends with a minimum radius of 48 both horizontally and vertically, at other locations unless otherwise indicated.
	D. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in same plane.
	E. Installation Adjacent to High-Temperature Steam Lines: Where duct banks are installed parallel to underground steam lines, perform calculations showing the duct bank will not be subject to environmental temperatures above 40 deg C. Where environmen...
	F. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end bells, spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without reducing duct line slope and without forming a trap in the line.
	2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting near the center of all straight line direct-buried duct banks with ca...
	3. Grout end bells into structure walls from both sides to provide watertight entrances.

	G. Duct Entrances to Concrete and Polymer Concrete Handholes:  Use end bells, spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without reducing duct line slope and without forming a trap in the line.
	2. Grout end bells into structure walls from both sides to provide watertight entrances.

	H. Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at least 10 feet outside the building wall, without reducing duct line slope away from the building, and without forming a trap in the line. Use fittings man...
	I. Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic pressure.
	J. Pulling Cord: Install 100-lbf-test nylon cord in empty ducts.
	K. Concrete-Encased Ducts: Support ducts on duct separators.
	1. Excavate trench bottom to provide firm and uniform support for duct bank. Prepare trench bottoms as specified in Division 31 for pipes less than 6 inches in nominal diameter.
	2. Depth: Install top of duct bank at least 24 inches below finished grade in areas not subject to deliberate traffic, and at least 30 inches below finished grade in deliberate traffic paths for vehicles unless otherwise indicated.
	3. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	4. Separator Installation: Space separators close enough to prevent sagging and deforming of ducts, with not less than five spacers per 20 feet of duct. Secure separators to earth and to ducts to prevent floating during concreting. Stagger separators ...
	5. Minimum Space between Ducts: 3 inches between ducts and exterior envelope wall, 2 inches between ducts for like services, and 4 inches between power and signal ducts.
	6. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment, at building entrances through floor, and at changes of direction in duct run.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete.
	b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of base. Install insulated grounding bushings on terminations at equipment.

	7. Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth and where indicated. Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	8. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	9. Concrete Cover: Install a minimum of 3 inches of concrete cover at top and bottom, and a minimum of 2 inches on each side of duct bank.
	10. Pouring Concrete: Comply with requirements in "Concrete Placement" in Division 3. Place concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope. Do not allow a heavy mass of concrete to fall ...

	L. Direct-Buried Duct Banks:
	1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	2. Space separators close enough to prevent sagging and deforming of ducts, with not less than 5 spacers per 20 feet of duct.  Secure separators to earth and to ducts to prevent displacement during backfill and yet permit linear duct movement due to e...
	3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare trench bottoms as specified in Division 22 Section "Earth Moving" for pipes less than 6 inches in nominal diameter.
	4. Install backfill as specified in Division 22 Section "Earth Moving."
	5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work toward end of duct run, leaving ducts at end of run free to move with expansion and contraction as temperature changes during this process.  Repeat procedur...
	6. Install ducts with a minimum of 3 inches between ducts for like services and 6 inches between power and signal ducts.
	7. Depth:  Install top of duct bank at least 36 inches below finished grade, unless otherwise indicated.
	8. Set elevation of bottom of duct bank below the frost line.
	9. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete.
	b. For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.


	M. Warning Planks: Bury warning planks approximately 12 inches above direct-buried ducts and duct banks, placing them 24 inches o.c. Align planks along the width and along the centerline of duct bank. Provide an additional plank for each 12-inch incre...
	N. Warning Tape: Bury warning tape approximately 12 inches above all concrete-encased ducts and duct banks. Align tape parallel to and within 3 inches of centerline of duct bank. Provide an additional warning tape for each 12-inch increment of duct-ba...

	3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES
	A. Cast-in-Place Manhole Installation:
	1. Finish interior surfaces with a smooth-troweled finish.
	2. Windows for Future Duct Connections: Form and pour concrete knockout panels 1-1/2 to 2 inches thick, arranged as indicated.
	3. Comply with requirements in Division 3 for cast-in-place concrete, formwork, and reinforcement.

	B. Precast Concrete Handhole and Manhole Installation:
	1. Comply with ASTM C 891 unless otherwise indicated.
	2. Install units level and plumb and with orientation and depth coordinated with connecting ducts, to minimize bends and deflections required for proper entrances.
	3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

	C. Elevations:
	1. Install handholes with bottom below frost line, below grade.
	2. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade. Set covers of other handholes 1 inch above finished grade.
	3. Where indicated, cast handhole cover frame integrally with handhole structure.

	D. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage provisions indicated.
	E. Manhole Access: Circular opening in manhole roof; sized to match cover size.
	1. Manholes with Fixed Ladders: Offset access opening from manhole centerlines to align with ladder.
	2. Install chimney, constructed of precast concrete collars and rings, to support cast-iron frame to connect cover with manhole roof opening. Provide moisture-tight masonry joints and waterproof grouting for frame to chimney.

	F. Waterproofing: Apply waterproofing to exterior surfaces of manholes and handholes after concrete has cured at least three days. Waterproofing materials and installation are specified in waterproofing Section. After ducts have been connected and gro...
	G. Dampproofing: Apply dampproofing to exterior surfaces of manholes and handholes after concrete has cured at least three days. Dampproofing materials and installation are specified in Division 7.  After ducts are connected and grouted, and before ba...
	H. Coordinate "Hardware" Paragraph below with Drawings. Delete second option if nonmetallic cable racks are specified. Show locations and quantities of required hardware on Drawings.
	I.  Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.
	J.  Fixed Manhole Ladders: Arrange to provide for safe entry with maximum clearance from cables and other items in manholes.
	K. Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than 3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts installed in the field. Use a minimum of two anchors for each cable stanchion.

	3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting ducts, to minimize bends and deflections required for proper entrances. Use box extension if required to match depths of ducts, and seal joint be...
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation: In paved areas and trafficways, set cover flush with finished grade. Set covers of other handholes 1 inch above finished grade.
	D. Install handholes and boxes with bottom below frost line, below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated. Select arm lengths to be long enough to provide spare space for fu...

	3.7 INSTALLATION OF MANHOLES
	3.8 GROUNDING
	A. Ground underground ducts and utility structures according to Division 26.

	3.9 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground ducts and utility structures.
	2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and adequate bend radii, and test for out-of-round duct. Provide a minimum 6-inch- long mandrel equal to 80 percent fill of duct. If obstructions are indicated, remove o...
	3. Test manhole and handhole grounding to ensure electrical continuity of grounding and bonding connections. Measure and report ground resistance as specified in Division 26.

	B. Correct deficiencies and retest as specified above to demonstrate compliance.

	3.10 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.
	B. Clean internal surfaces of manholes, including sump. Remove foreign material.



	260544 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.
	5. Silicone sealants.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.
	2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:
	1. Material: Galvanized sheet steel.
	2. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side larger than 16 inches thickness shall be 0.052 inch
	b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more sides larger than 16 inches thickness shall be 0.138 inch



	2.2 SLEEVE-SEAL SYSTEMS
	A. Description: Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.5 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.
	2. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non-shrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Comply with requirements in Division 7.
	b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both surfaces of walls. Deburr after cutting.
	5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above finished floor level. Install sleeves during erection of floors.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-seal system. Provide FSK/WSK fittings.

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable an...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	262726 WIRING DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Wall-box motion sensors.
	3. Snap switches and wall-box dimmers.
	4. Wall-switch and exterior occupancy sensors.
	5. Cord and plug sets.
	6. Multioutlet assemblies.

	B. Related Sections include the following:
	1. Division 27 Section "Communications Horizontal Cabling" for workstation outlets.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  List of legends and description of materials and process used for pre-marking wall plates.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.


	1.7 EXTRA MATERIALS
	A. Furnish extra materials described in subparagraphs below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).
	5. Or Approved Equal.


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Products:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper; 5351 (single), 5352 (duplex).
	b. Hubbell; HBL5351 (single), CR5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5381 (single), 5352 (duplex).
	e. Or Approved Equal.



	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper; XGF20.
	b. Hubbell; GF5352.
	c. Leviton; 6898.
	d. Pass & Seymour; 2084.
	e. Bryant
	f. Or Approved Equal.



	2.4 CORD AND PLUG SETS
	A. Description:  Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	1. Cord:  Furnished on equipment provided by owner.
	2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for connection.


	2.5 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four way).


	C. Pilot Light Switches, 20 A:
	1. Products:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper; 2221PL for 120 V and 277 V.
	b. Hubbell; HPL1221PL for 120 V and 277 V.
	c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
	d. Pass & Seymour; PS20AC1-PLR for 120 V.

	2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON."

	D. Key-Operated Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide products by one of the following:
	a. Cooper; 2221L.
	b. Hubbell; HBL1221L.
	c. Leviton; 1221-2L.
	d. Pass & Seymour; PS20AC1-L.

	2. Description:  Single pole, with factory-supplied key in lieu of switch handle.

	2.6 RECEPTACLES

	2.6 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  Steel with white baked enamel, suitable for field painting  .
	3. Material for Unfinished Spaces:  Galvanized steel.
	4. Material for Damp Locations:  Cast aluminum with lift cover, and listed and labeled for use in "wet locations while in use."

	B. Brass Wall Plates:  .040 inch thick brass with brush brass finish; Bryant’s 518 Series, Hubbell’s B Series or 94 Series, Leviton’s 81 Series, Pass & Seymour’s B Series, or approved equal.
	C. Stainless Steel Wall Plates:  Type 302 stainless steel with satin finish; Bryant’s 93 Series, Crouse-Hinds/AH’s 93 Series, Hubbell’s 93 Series, Leviton’s 910  -40 Series, Pass & Seymour’s 93 Series, or approved equal.

	2.9 FLOOR SERVICE FITTINGS
	A. Service fittings in first paragraph below are available for voice and data communication cabling as well as for power.  Edit to suit Project.
	B. Type:  Modular, flush-type , dual-service units suitable for wiring method used.
	C. Compartments:  Barrier separates power from voice and data communication cabling.
	D. Service Plate:  Round, solid brass with satin finish.
	E. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish for general receptacles; white for computer receptacles, unless otherwise indicated.
	F. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 Category 6 jacks for UTP cable.

	2.10  MULTIOUTLET ASSEMBLIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hubbell Incorporated; Wiring Device-Kellems.
	2. Wiremold Company (The).
	3. Or Approved Equal.

	B. If not indicated on Drawings, add mounting heights, raceway sizes, and types and spacing of receptacle devices to paragraph below.  Add descriptions of special features in assemblies such as fused receptacles, special-purpose switches, and channels...
	C. Components of Assemblies:  Products from a single manufacturer designed for use as a complete, matching assembly of raceways and receptacles.
	D. Raceway Material:  As shown on plans.
	E. Wire:  No. 12 AWG.

	2.7 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	1. Wiring Devices connected for general duty shall be grey; connected for computers shall be white, unless otherwise indicated or required by NFPA 70 or device listing.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Coordination with Other Trades:
	1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.
	5. Alternatively, if installed before wall repair or painting; provide protective covers for the devices. Replace any devices that have mortar, wallboard compound or are painted on visible or operative surfaces.
	6. Openings or cuts around boxes, in wallboard or block walls, shall not exceed 1/8 inch. Coordinate repair of wall surface to match surrounding to comply with this requirement.

	B. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted provided the outlet box is large enough.


	C. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	D. Receptacle Orientation:
	1. Install ground pin GFCI receptacles so that wording is oriented for normal reading.  Install ground pin of vertically mounted standard receptacles to match the orientation of GFCI receptacles.

	E. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. No opening in the wall shall be visible around the plate.
	F. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.
	G. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."
	1. Receptacles:  Identify panelboard and circuit number from which served. Write on inside of device plate with indelible marker and use durable wire markers or tags inside outlet boxes.


	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...

	C. Test straight blade convenience outlets in patient-care areas for the retention force of the grounding blade according to NFPA 99.  Retention force shall be not less than 4 oz.



	263213 Engine Generators
	1.01 Scope
	A. Provide complete factory assembled generator set equipment with digital (microprocessor-based) electronic generator set controls, digital governor, and digital voltage regulator.
	B. Provide factory test, startup by a supplier authorized by the manufacturer, and on-site testing of the system.
	C. The generator set manufacturer shall warrant all equipment provided under this section so that there is one source for warranty and product service.   Technicians specifically trained and certified by the manufacturer to support the product and emp...

	1.02 Codes and Standards
	A. The generator set and its installation and on-site testing shall conform to the requirements of the following codes and standards:
	1. CSA C22.2, No. 14 – M91 Industrial Control Equipment.
	2. CSA 282, 1989 Emergency Electrical Power Supply for Buildings
	3. ANSI S1.13-1971—Measurement of Sound Pressure Levels in Air
	4. EN50082-2, Electromagnetic Compatibility – Generic Immunity Requirements, Part 2: Industrial.
	5. EN55011, Limits and Methods of Measurement of Radio Interference Characteristics of Industrial, Scientific and Medical Equipment.
	6. FCC Part 15, Subpart B.
	7. IEC8528 part 4.  Control Systems for Generator Sets
	8. IEC Std 801.2, 801.3, and 801.5 for susceptibility, conducted, and radiated electromagnetic emissions.
	9. IEEE446 – Recommended Practice for Emergency and Standby Power Systems for Commercial and Industrial Applications
	10. IEEE587 for voltage surge resistance.
	11. Mil Std 461D –1993. Military Standard, Electromagnetic Interference Characteristics.
	12. Mil Std 462D - 1993.  Military Standard, Measurement of Electromagnetic Interference Characteristics.
	13. NEMA ICS10-1993 – AC Generator sets.
	14. NFPA70 – National Electrical Code.  Equipment shall be suitable for use in systems in compliance to Article 700, 701, and 702.
	15. NFPA99 – Essential Electrical Systems for Health Care Facilities
	16. NFPA110 – Emergency and Standby Power Systems.  The generator set shall meet all requirements for Level 1 systems.   Level 1 prototype tests required by this standard shall have been performed on a complete and functional unit, component level typ...
	17. UL508.  The entire control system of the generator set shall be UL508 listed and labeled.
	18. UL2200. The genset shall be listed to UL2200 or submit to an independent third party certification process to verify compliance as installed.
	19. NECA/EGSA 404-2000 Recommend Practice for Installing Generator Sets.

	B. The generator set manufacturer shall be certified to ISO 9001 International Quality Standard and shall have third party certification verifying quality assurance in design/development, production, installation, and service, in accordance with ISO 9...
	C. The generator set and supplied accessories shall meet the requirements of the following standards:
	1. NEMA MG1-1998 part 32.  Alternator shall comply with the requirements of this standard.
	2. UL142 – Sub-base Tanks
	3. UL1236 – Battery Chargers
	4. UL2200. The generator set shall be listed to UL2200 or submit to an independent third party certification process to verify compliance as installed.

	D. The control system for the generator set shall comply with the following requirements.
	1. CSA C22.2, No. 14 – M91 Industrial Control Equipment.
	2. EN50082-2, Electromagnetic Compatibility – Generic Immunity Requirements, Part 2: Industrial.
	3. EN55011, Limits and Methods of Measurement of Radio Interference Characteristics of Industrial, Scientific and Medical Equipment.
	4. FCC Part 15, Subpart B.
	5. IEC8528 part 4.  Control Systems for Generator Sets
	6. IEC Std 801.2, 801.3, and 801.5 for susceptibility, conducted, and radiated electromagnetic emissions.


	1.03 Acceptable Manufacturers
	1.04 Submittals
	A. Shop drawings:
	1. Outline drawings of assembly.
	2. One line diagrams and wiring diagrams for assembly and components.
	3. Interconnection wiring diagrams
	4. Submit names, experience level, training certifications, and locations for technicians that will be responsible for servicing equipment at this site.

	B. Product data:
	1. Technical data on all major components.  Technical data must include an alternator thermal damage curve, description and operating characteristics of the alternator protection device, and an alternator reactive capability curve.  Alternator data de...
	2. Certification of the emissions performance of the generator set engine by the engine manufacturer.
	3. Seismic certification, as required.

	C. Project information:
	1. Test reports and certifications.
	2. Factory test procedures.

	D. Contract closeout information:
	1. Operating and maintenance data.


	1.05 Qualifications
	A. The generation set manufacturer shall be certified to ISO 9001 International Quality Standard and shall have third party certification verifying quality assurance in design/development, production, installation, and service, in accordance with ISO ...
	B. The manufacturer of this equipment shall have produced similar equipment for a minimum period of ten years. When requested by the Engineer, an acceptable list of installations with similar equipment shall be provided demonstrating compliance with t...

	1.06 Regulatory Requirements
	A. The generator set shall be UL2200 listed and labeled
	B. The generator set overcurrent protection shall be UL listed as a utility grade protective device.
	C. The generator set engine shall comply will all applicable emissions standards at the date of installation.

	1.07 Warranty
	A. The manufacturer shall warrant the material and workmanship of the generator set for a minimum of five (5) years from registered commissioning and start-up.
	B. The warranty shall be comprehensive.  No deductibles shall be allowed for travel time, service hours, repair parts cost, etc. shall be allowed during the minimum noted warranty period described in paragraph A above.

	2.01 Generator Set
	A. Ratings
	1. The generator set shall operate at 1800 rpm and at a voltage of: 208/120 volts AC, Three phase, Four-wire, 60 hertz.
	2. The complete generator set shall be rated per ISO8528 at 0.8 PF, Standby, rating, based on site conditions of ambient temperatures of 40 degrees C, based on temperature measured at the control for indoor installations, and measured at the air inlet...
	3. The generator set rating shall be based on emergency/standby service as per NFPA 110.

	B. Performance
	1. Voltage regulation shall be plus or minus 0.5 percent for any constant load between no load and rated load for both parallel and non-parallel applications.  Random voltage variation with any steady load from no load to full load shall not exceed pl...
	2. Frequency regulation shall be isochronous from steady state no load to steady state rated load.  Random frequency variation with any steady load from no load to full load shall not exceed plus or minus 0.25%.
	3. The diesel engine-generator set shall be capable of single step load pick up of 100% nameplate kW and power factor, less applicable derating factors, with the engine-generator set at operating temperature.
	4. Motor starting capability shall be a minimum of 920 kVA.  The generator set shall be capable of sustaining a minimum of 90% of rated no load voltage with the specified kVA load at near zero power factor applied to the generator set.
	5. The alternator shall produce a clean AC voltage waveform, with not more than 5% total harmonic distortion at full linear load, when measured from line to neutral, and with not more than 3% in any single harmonic.  Telephone influence factor shall b...
	6. The generator set shall be certified by the engine manufacturer to be suitable for use at the installed location and rating, and shall meet all applicable exhaust emission requirements at the time of commissioning.
	7. The generator set, complete with sound attenuated enclosure, shall be tested by the generator set manufacturer per ANSI S1.13.  Data documenting performance shall be provided with submittal documentation.

	C. Construction
	1. The engine-generator set shall be mounted on a heavy-duty steel base to maintain alignment between components.  The base shall incorporate a battery tray with hold-down clamps within the rails
	2. All switches, lamps, and meters in the control system shall be oil-tight and dust-tight, and the enclosure door shall be gasketed.  There shall be no exposed points in the control (with the door open) that operate in excess of 50 volts.

	D. Connections
	1. The generator set load connections shall be composed of silver or tin plated copper bus bars, drilled to accept mechanical or compression terminations of the number and type as shown on the drawings.  Sufficient lug space shall be provided for use ...
	2. Power connections to auxiliary devices shall be made at the devices, with required protection located at a wall-mounted common distribution panel.
	3. Generator set control interfaces to other system components shall be made on a common, permanently labeled terminal block assembly.


	2.02 Engine and Engine Equipment
	A. The engine shall be diesel, 4 cycle, radiator and fan cooled. Minimum displacement shall be 4.5 Liters, with 4 cylinders. The horsepower rating of the engine at its minimum tolerance level shall be sufficient to drive the alternator and all connect...
	B. An electronic governor system shall provide automatic isochronous frequency regulation.  The governing system dynamic capabilities shall be controlled as a function of engine coolant temperature to provide fast, stable operation at varying engine o...
	C. Skid-mounted radiator and cooling system rated for full load operation in 104 degrees F (40 degrees C) ambient as measured at the generator air inlet, based on 0.5 in H2O external static head. Radiator shall be sized based on a core temperature whi...
	D. Electric starter(s) capable of three complete cranking cycles without overheating.
	E. Positive displacement, mechanical, full pressure, lubrication oil pump.
	F. Full flow lubrication oil filters with replaceable spin-on canister elements and dipstick oil level indicator.
	G. An engine driven, mechanical, positive displacement fuel pump. Fuel filter with replaceable spin-on canister element. Fuel cooler, suitable for operation of the generator set at full rated load in the ambient temperature specified shall be provided...
	H. Replaceable dry element air cleaner with restriction indicator.
	I. Flexible supply and return fuel lines.
	J. Engine mounted battery charging alternator, 40-ampere minimum, and solid-state voltage regulator.
	K. Coolant heater
	1. Engine mounted, thermostatically controlled, coolant heater(s) for each engine. Heater voltage shall be as shown on the project drawings. The coolant heater shall be UL499 listed and labeled.
	2. The coolant heater shall be installed on the engine with silicone hose connections.  Steel tubing shall be used for connections into the engine coolant system wherever the length of pipe run exceeds 12 inches.  The coolant heater installation shall...
	3. The coolant heater shall be provided with a 24VDC thermostat, installed at the engine thermostat housing.  An AC power connection box shall be provided for a single AC power connection to the coolant heater system.
	4. The coolant heater(s) shall be sized as recommended by the engine manufacturer to warm the engine to a minimum of 100F (40C) in a 40F ambient, in compliance with NFPA110 requirements, or the temperature required for starting and load pickup require...

	L. Provide vibration isolators, spring/pad type, quantity as recommended by the generator set manufacturer.   Isolators shall include seismic restraints if required by site location.
	M. Starting and Control Batteries shall be calcium/lead antimony type, 24 volt DC, sized as recommended by the engine manufacturer, complete with battery cables and connectors.
	N. Provide critical grade exhaust silencer(s) for each engine of size and type as recommended by the generator set manufacturer and approved by the engine manufacturer.  The mufflers shall be critical grade.  Exhaust system shall be installed accordin...
	O. A UL listed/CSA certified 12 amp voltage regulated battery charger shall be provided for each engine-generator set.  The charger may be located in an automatic transfer switch, or may be wall mounted, at the discretion of the installer.  Input AC v...

	2.03 AC Generator
	A. The AC generator shall be; synchronous, four pole, 2/3 pitch, revolving field, drip-proof construction, single prelubricated sealed bearing, air cooled by a direct drive centrifugal blower fan, and directly connected to the engine with flexible dri...
	B. The generator shall be capable of delivering rated output (kVA) at rated frequency and power factor, at any voltage not more than 5 percent above or below rated voltage.
	C. A permanent magnet generator (PMG) shall be included to provide a reliable source of excitation power for optimum motor starting and short circuit performance.  The PMG and controls shall be capable of sustaining and regulating current supplied to ...
	D. The subtransient reactance of the alternator shall not exceed 12 percent, based on the standby rating of the generator set.

	The generator set shall be provided with a microprocessor-based control system that is designed to provide automatic starting, monitoring, and control functions for the generator set.  The control system shall also be designed to allow local monitorin...
	A. Control Switches
	1. Mode Select Switch:
	The mode select switch shall initiate the following control modes.  When in the RUN or Manual position the generator set shall start, and accelerate to rated speed and voltage as directed by the operator.  In the OFF position the generator set shall i...
	2. EMERGENCY STOP switch:
	Switch shall be Red "mushroom-head" push-button.  Depressing the emergency stop switch shall cause the generator set to immediately shut down, and be locked out from automatic restarting.
	3. RESET switch:
	The RESET switch shall be used to clear a fault and allow restarting the generator set after it has shut down for any fault condition.
	4. PANEL LAMP switch:
	Depressing the panel lamp switch shall cause the entire panel to be lighted with DC control power.  The panel lamps shall automatically be switched off 10 minutes after the switch is depressed, or after the switch is depressed a second time.

	B. Generator Set AC Output Metering.  The generator set shall be provided with a metering set including the following features and functions:
	1. Analog voltmeter, ammeter, frequency meter, and kilowatt (KW) meter.  Voltmeter and ammeter shall display all three phases.  Ammeter and KW meter scales shall be color coded in the following fashion: readings from 0-90% of generator set standby rat...
	2. Digital metering set, 0.5% accuracy, to indicate generator RMS voltage and current, frequency, output current, output KW, KW-hours, and power factor.  Generator output voltage shall be available in line-to-line and line-to-neutral voltages, and sha...
	3. Both analog and digital metering are required.  The analog and digital metering equipment shall be driven by a single microprocessor, to provide consistent readings and performance. The analog and digital metering equipment shall be driven by a sin...

	C. Generator Set Alarm and Status Display
	1. The generator set shall be provided with alarm and status indicating lamps to indicate non-automatic generator status, and existing warning and shutdown conditions.  The lamps shall be high-intensity LED type.  The lamp condition shall be clearly a...
	2. Provisions shall be made for indication of four customer-specified alarm or shutdown conditions.  Labeling of the customer-specified alarm or shutdown conditions shall be of the same type and quality as the above specified conditions.  The non-auto...

	D. Engine Status Monitoring.
	1. The following information shall be available from a digital status panel on  the generator set control :
	2. The control system shall also incorporate a data logging and display provision to allow logging of the last 10 warning or shutdown indications on the generator set, as well as total time of operation at various loads, as a percent of the standby ra...

	E. Engine Control Functions.
	1. The control system provided shall include a cycle cranking system, which allows for user selected crank time, rest time, and # of cycles.  Initial settings shall be for 3 cranking periods of 15 seconds each, with 15-second rest period between crank...
	2. The control system shall include an idle mode control, which allows the engine to run in idle mode in the RUN position only.  In this mode, the alternator excitation system shall be disabled.
	3. The control system shall include an engine governor control, which functions to provide steady state frequency regulation as noted elsewhere in this specification.  The governor control shall include adjustments for gain, damping, and a ramping fun...
	4. The control system shall include time delay start (adjustable 0-300 seconds) and time delay stop (adjustable 0-600 seconds) functions.
	5. The control system shall include sender failure monitoring logic for speed sensing, oil pressure, and engine temperature which is capable of discriminating between failed sender or wiring components, and an actual failure conditions.

	F. Alternator Control Functions:
	1. The generator set shall include an automatic digital voltage regulation system that is matched and prototype tested by the engine manufacturer with the governing system provided.   It shall be immune from misoperation due to load-induced voltage wa...
	2. Controls shall be provided to monitor the output current of the generator set and initiate an alarm (over current warning) when load current exceeds 110% of the rated current of the generator set on any phase for more than 60 seconds.  The controls...
	3. Controls shall be provided to individually monitor all three phases of the output current for short circuit conditions. The control/protection system shall monitor the current level and voltage. The controls shall shut down and lock out the generat...
	4. Controls shall be provided to monitor the KW load on the generator set, and initiate an alarm condition (over load) when total load on the generator set exceeds the generator set rating for in excess of 5 seconds.   Controls shall include a load sh...
	5. An AC over/under voltage monitoring system that responds only to true RMS voltage conditions shall be provided.  The system shall initiate shutdown of the generator set when alternator output voltage exceeds 110% of the operator-set voltage level f...
	6. A battery monitoring system shall be provided which initiates alarms when the DC control and starting voltage is less than 25VDC or more than 32 VDC.  During engine cranking (starter engaged), the low voltage limit shall be disabled, and if DC volt...

	H. Provide  and install a 20-light LED type remote alarm annunciator with horn, located as shown on the drawings or in a location that can be conveniently monitored by facility personnel.  The remote annunciator shall provide all the audible and visua...
	I. The generator set shall be provided with a 100% Rated 300-Ampere main line circuit breaker, sized to carry the rated output current of the generator set on a continuous basis.  The circuit breaker shall incorporate an electronic trip unit that oper...
	J. Control Interfaces for Remote Monitoring:
	1. All control and interconnection points from the generator set to remote components shall be brought to a separate connection box.  No field connections shall be made in the control enclosure or in the AC power output enclosure.  Provide the followi...
	2. Form "C" dry common alarm contact set rated 2A @ 30VDC to indicate existence of any alarm or shutdown condition on the generator set.
	3. One set of contacts rated 2A @ 30VDC to indicate generator set is ready to load.  The contacts shall operate when voltage and frequency are greater than 90% of rated condition.
	4. A fused 10 amp switched 24VDC power supply circuit shall be provided for customer use.  DC power shall be available from this circuit whenever the generator set is running.
	5. A fused 20 amp 24VDC power supply circuit shall be provided for customer use.  DC power shall be available from this circuit at all times from the engine starting/control batteries.


	2.05 Outdoor Weather-Protective Sound Attenuating Housing
	A. The generator set shall be provided with a “Quiet-Site II” Level II sound-attenuated housing which allows the generator set to operate at full rated load in the ambient conditions previously specified.  The enclosure shall reduce the sound level of...
	B. The enclosure shall include hinged doors for access to both sides of the engine and alternator, and the control equipment.  Key-locking and padlockable door latches shall be provided for all doors.  Door hinges shall be stainless steel.
	C. The enclosure shall be provided with a critical grade exhaust silencer, which is mounted inside of the enclosure, and allows the generator set package to meet specified sound level requirements.  Silencer and exhaust shall include a raincap and rai...
	D. All sheetmetal shall be primed for corrosion protection and finish painted with the manufacturers standard color.  All surfaces of all metal parts shall be primed and painted.
	E. Painting of hoses, clamps, wiring harnesses, and other non-metallic service parts shall not be acceptable.   Fasteners used shall be corrosion resistant, and designed to minimize marring of the painted surface when removed for normal installation o...

	3.01   Sequence of Operation
	A. Generator set shall start on receipt of a start signal from remote equipment.  The start signal shall be via hardwired connection to the generator set control and a redundant signal over the required network connection.
	B. The generator set shall complete a time delay start period as programmed into the control.
	C. The generator set control shall initiate the starting sequence for the generator set.  The starting sequence shall include the following functions:
	1. The control system shall verify that the engine is rotating when the starter is signaled to operate.  If the engine does not rotate after two attempts, the control system shall shut down and lock out the generator set, and indicate “fail to crank” ...
	2. The engine shall fire and accelerate as quickly as practical to start disconnect speed.  If the engine does not start, it shall complete a cycle cranking process as described elsewhere in this specification.  If the engine has not started by the co...
	3. The engine shall accelerate to rated speed and the alternator to rated voltage. Excitation shall be disabled until the engine has exceeded programmed idle speed, and regulated to prevent over voltage conditions and oscillation as the engine acceler...

	D. On reaching rated speed and voltage, the generator set shall operate as dictated by the control system in isochronous, synchronize, load share, load demand, or load govern state.
	E. When all start signals have been removed from the generator set, it shall complete a time delay stop sequence.  The duration of the time delay stop period shall be adjustable by the operator.
	F. On completion of the time delay stop period, the generator set control shall switch off the excitation system and shall shut down.
	1. Any start signal received after the time stop sequence has begun shall immediately terminate the stopping sequence and return the generator set to isochronous operation.


	4.01    Submittals. Within 10 days after award of contract, provide six sets of the following information for review:
	4.02 Factory Testing.
	A. The generator set manufacturer shall perform a complete operational test on the generator set prior to shipping from the factory.  A certified test report shall be provided. Equipment supplied shall be fully tested at the factory for function and p...
	B. Factory testing may be witnessed by the owner and consulting engineer.  Costs for travel expenses will be the responsibility of the owner and consulting engineer.  Supplier is responsible to provide two weeks notice for testing.
	C. Generator set factory tests on the equipment shall be performed at rated load and rated power factor. Generator sets that have not been factory tested at rated power factor will not be acceptable.  Tests shall include: run at full load, maximum pow...

	4.03 Installation
	A. Equipment shall be installed by the contractor in accordance with final submittals and contract documents.  Installation shall comply with applicable state and local codes as required by the authority having jurisdiction.  Install equipment in acco...
	B. Installation of equipment shall include furnishing and installing all interconnecting wiring between all major equipment provided for the on-site power system.  The contractor shall also perform interconnecting wiring between equipment sections (wh...
	C. Equipment shall be installed on concrete housekeeping pads.  Equipment shall be permanently fastened to the pad in accordance with manufacturer’s instructions and seismic requirements of the site.
	D. Equipment shall be initially started and operated by representatives of the manufacturer.
	E. All equipment shall be physically inspected for damage.  Scratches and other installation damage shall be repaired prior to final system testing.   Equipment shall be thoroughly cleaned to remove all dirt and construction debris prior to initial op...

	4.04 On-Site Acceptance Test:
	A. The complete installation shall be tested for compliance with the specification following  completion of all site work.  Testing shall be conducted by representatives of the manufacturer, with required fuel supplied (50 gallons) by Contractor.  The...
	B. Installation acceptance tests to be conducted on-site shall include a "cold start" test, a two hour full load test, and a one step rated load pickup test in accordance with NFPA 110.  Provide a resistive load bank and make temporary connections for...
	C. Perform a power failure test on the entire installed system.  This test shall be conducted by opening the power supply from the utility service, and observing proper operation of the system for at least 2 hours.  Coordinate timing and obtain approv...

	4.05 Training
	A. The equipment supplier shall provide training for the facility operating personnel covering operation and maintenance of the equipment provided.  The training program shall be not less than 4 hours in duration and the class size shall be limited to...

	4.06 Service and support
	A. The manufacturer of the generator set shall maintain service parts inventory at a central location, which is accessible to the service location 24 hours per day, 365 days per year.
	B. The generator set shall be serviced by a local service organization that is trained and factory certified in generator set service.  The supplier shall maintain an inventory of critical replacement parts at the local service organization, and in se...
	C. The manufacturer shall maintain model and serial number records of each generator set provided for at least 20 years.

	4.07 Warranty
	A. The generator set and associated equipment shall be warranted for a period of not less than 5 years from the date of commissioning against defects in materials and workmanship.
	B. The warranty shall be comprehensive.  No deductibles shall be allowed for travel time, service hours, repair parts cost, etc.


	263600 Transfer Switches
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes service entrance automatic transfer switches rated 600 V and less.

	1.2 SUBMITTALS
	A. Product Data:  Include rated capacities, weights, operating characteristics, furnished specialties, and accessories.
	B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing minimum clearances, conductor entry provisions, gutter space, installed features and devices, and material lists for each switch specified.
	C. Field quality-control test reports.
	D. Operation and maintenance data.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NEMA ICS 1.
	C. Comply with NFPA 70.
	D. Comply with NFPA 99.
	E. Comply with NFPA 110.
	F. Comply with UL 1008 unless requirements of these Specifications are stricter.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Contactor Transfer Switches:
	a. Onan/Cummins Power Generation; Industrial Business Group.


	B. Only approved bidders shall supply equipment provided under this contract.  Equipment specifications for this project are based on microprocessor-based transfer switches manufactured by Cummins Onan.  Equipment by other suppliers that meets the req...

	2.2 CODES & STANDARDS
	A. The automatic transfer switch installation and application shall conform to the requirements of the following codes and standards:
	1. CSA 282, Emergency Electrical Power Supply for Buildings
	2. NFPA70 – National Electrical Code.  Equipment shall be suitable for use in systems in compliance to Article 700, 701, and 702.
	3. NFPA99 – Essential Electrical Systems for Health Care Facilities
	4. NFPA110 – Emergency and Standby Power Systems.  The transfer switch shall meet all requirements for Level 1 systems.
	5. IEEE446 – Recommended Practice for Emergency and Standby Power Systems for Commercial and Industrial Applications.
	6. NEMA ICS10-1993 – AC Automatic Transfer Switches.

	B. The transfer switch assembly shall comply with the following standards:
	1. CSA C22.2, No. 14 – M91 Industrial Control Equipment.
	2. EN55011, Class B Radiated Emissions
	3. EN55011, Class B Conducted Emissions
	4. IEC 1000-4-5 (EN 61000-4-5); AC Surge Immunity.
	5. IEC 1000-4-4 (EN 61000-4-4) Fast Transients Immunity
	6. IEC 1000-4-2 (EN 61000-4-2) Electrostatic Discharge Immunity
	7. IEC 1000-4-3 (EN 61000-4-3) Radiated Field Immunity
	8. IEC 1000-4-6 Conducted Field Immunity
	9. IEC 1000-4-11 Voltage Dip Immunity.
	10. IEEE 62.41, AC Voltage Surge Immunity.
	11. IEEE 62.45, AC Voltage Surge.
	12. UL1008 – Transfer Switches.  Transfer switches shall be UL1008 listed.   UL1008 transfer switches may be supplied in UL891 enclosures if necessary to meet the physical requirements of the project


	2.3 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS
	A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total system transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere rating, unless otherwise indicated.
	B. Provide complete factory assembled power transfer equipment with field programmable digital electronic controls designed for fully automatic operation and including: surge voltage isolation, voltage sensors on all phases of both sources, linear ope...
	C. The generator set manufacturer shall warrant transfer switches to provide a single source of responsibility for all the products provided.   Technicians specifically trained to support the product and employed by the generator set supplier shall se...
	D. Refer to the project drawings for specifications on the sizes and types of transfer switch equipment, withstand and closing ratings, voltage and ampere ratings, enclosure type, and accessories.  Unless otherwise noted on the drawings, transfer swit...
	E. Main contacts shall be rated for 600 Volts AC minimum.
	F. Transfer switches shall be rated to carry 100 percent of rated current continuously in the enclosure supplied, in ambient temperatures of -40 to +60 degrees C, relative humidity up to 95% (non-condensing), and altitudes up to 10,000 feet (3000M).
	G. Transfer switch equipment shall have withstand and closing ratings (WCR) in RMS symmetrical amperes greater than the available fault currents shown on the drawings and at the specified voltage.  The transfer switch and its upstream protection shall...
	H. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by protective devices at installation locations in Project under the fault conditions indicated, based on testing according to UL 1008.
	1. Where transfer switch includes internal fault-current protection, rating of switch and trip unit combination shall exceed indicated fault-current value at installation location.

	I. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent or better over an operating temperature range of minus 20 to plus 70 deg C.
	J. Resistance to Damage by Voltage Transients:  Components shall meet or exceed voltage-surge withstand capability requirements when tested according to IEEE C62.41.  Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.
	K. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated mechanism, mechanically and electrically interlocked in both directions.
	L. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated current between active power sources.
	1. Limitation:  Switches using molded-case switches or circuit breakers or insulated-case circuit-breaker components are not acceptable.
	2. Switch Action:  Double throw; mechanically held in both directions.
	3. Contacts:  Silver composition or silver alloy for load-current switching.  Conventional automatic transfer-switch units, rated 225 A and higher, shall have separate arcing contacts.

	M. Neutral Switching.  Where four-pole switches are indicated, provide neutral pole switched simultaneously with phase poles.
	N. Neutral Terminal:  Solid and fully rated, unless otherwise indicated.
	O. Oversize Neutral:  Ampacity and switch rating of neutral path through units indicated for oversize neutral shall be double the nominal rating of circuit in which switch is installed.
	P. Battery Charger:  For generator starting batteries.
	1. Float type rated 15 A, 12V.
	2. Ammeter to display charging current.
	3. Fused ac inputs and dc outputs.

	Q. Enclosures:  General-purpose NEMA Type 1, complying with NEMA ICS 6 and UL 508, unless otherwise indicated.
	R. Control Options: Digital display, load monitoring, LonWorks network Communications Module, bar graph meter display.
	S. Auxiliary relays: 12VDC coil – emergency position – relay energized what ATS in source 2 (emergency position); 12VDC coil – normal position – relay energized when ATS is source 1 (normal) position.
	T. Warranty – five year comprehensive.
	U. Construction
	1. Transfer switches shall be double-throw, electrically and mechanically interlocked, and mechanically held in the source 1 and source 2 positions.   The transfer switch shall be specifically designed to transfer to the best available source if it in...
	2. Transfer switches rated through 1000 amperes shall be equipped with permanently attached manual operating handles and quick-break, quick-make over-center contact mechanisms.  Transfer switches over 1000 amperes shall be equipped with manual operato...
	3. Main switch contacts shall be high-pressure silver alloy.  Contact assemblies shall have arc chutes for positive arc extinguishing.  Arc chutes shall have insulating covers to prevent inter-phase flashover.
	4. Transfer switch internal wiring shall be composed of pre-manufactured harnesses that are permanently marked for source and destination.   Harnesses shall be connected to the control system by means of locking disconnect plug(s), to allow the contro...
	5. Power transfer switch shall be provided with flame retardant transparent covers to allow viewing of switch contact operation but prevent direct contact with components that could be operating at line voltage levels.
	6. Transfer switches designated on the drawings as 4-pole shall be provided with a switched neutral pole. The neutral pole shall be of the same construction and have the same ratings as the phase poles.  All poles shall be switched simultaneously usin...
	7. Transfer switches that are designated on the drawings as 3-pole shall be provided with a neutral bus and lugs.  The neutral bus shall be sized to carry 100% of the current designated on the switch rating.

	V. Connections
	1. Field control connections shall be made on a common terminal block that is clearly and permanently labeled.
	2. Transfer switch shall be provided with AL/CU mechanical lugs sized to accept the full output rating of the switch.  Lugs shall be suitable for the number and size of conductors shown on the drawings.

	W. Transfer Switch Control:
	1. Operator Panel.  Each transfer switch shall be provided with a control panel to allow the operator to view the status and control operation of the transfer switch.  The operator panel shall be a sealed membrane panel rated NEMA 3R/IP53 or better (r...
	a) High intensity LED lamps to indicate the source that the load is connected to (source 1 or source 2); and which source(s) are available.  Source available LED indicators shall operate from the control microprocessor to indicate the true condition o...
	b) High intensity LED lamps to indicate that the transfer switch is “not in auto” (due to control being disabled or due to bypass switch (when used) enabled or in operation) and  “Test/Exercise Active” to indicate that the control system is testing or...
	c)  “OVERRIDE” pushbutton to cause the transfer switch to bypass any active time delays for start, transfer, and retransfer and immediately proceed with its next logical operation.
	d) “TEST” pushbutton to initiate a preprogrammed test sequence for the generator set and transfer switch.  The transfer switch shall be programmable for test with load or test without load.
	e) “RESET/LAMP TEST” pushbutton that will clear any faults present in the control, or simultaneously test all lamps on the panel by lighting them.
	f) The control system shall continuously log information on the number of hours each source has been connected to the load, the number of times transferred, and the total number of times each source has failed.  This information shall be available via...
	g) Vacuum fluorescent alphanumeric display panel with push-button navigation switches. The display shall be clearly visible in both bright (sunlight) and no light conditions.  It shall be visible over an angle of at least 120 degrees.  The Alphanumeri...
	i. Display source condition information, including AC voltage for each phase of normal and emergency source, frequency of each source.  Voltage for all three phases shall be displayed on a single screen for easy viewing of voltage balance.  Line to ne...
	ii. Display source status, to indicate source is connected or not connected.
	iii. Display load data, including 3-phase AC voltage, 3-phase AC current, frequency, KW, KVA, and power factor.  Voltage and current data for all phases shall be displayed on a single screen.
	iv. The display panel shall allow the operator to view and make the following adjustments in the control system, after entering an access code:
	1. Set nominal voltage and frequency for the transfer switch.
	2. Adjust voltage and frequency sensor operation set points.
	3. Set up time clock functions.
	4. Set up load sequence functions.
	5. Enable or disable control functions in the transfer switch, including program transition.
	6. Set up exercise and load test operation conditions, as well as normal system time de lays for transfer time, time delay start, stop, transfer, and retransfer.
	v. Display Real time Clock data, including date, and time in hours, minutes, and seconds.  The real time clock shall incorporate provisions for automatic daylight savings time and leap year adjustments.  The control shall also log total operating hour...
	vi. Display service history for the transfer switch. Display source connected hours, to indicate the total number of hours connected to each source.  Display number of times transferred, and total number of times each source has failed.
	vii. Display information for other transfer switches in the system, including transfer switch name, real time load in KW on the transfer switch, current source condition, and current operating mode.
	viii. Display fault history on the transfer switch, including condition, and date and time of fault.  Faults to include controller checksum error, low controller DC voltage, ATS fail to close on transfer, ATS fail to close on retransfer, battery charg...


	X. Internal Controls
	1. The transfer switch control system shall be configurable in the field for any operating voltage level up to 600VAC.  Provide RMS voltage sensing and metering that is accurate to within plus or minus 1% of nominal voltage level.  Frequency sensing s...
	2. Transfer switch voltage sensors shall be close differential type, providing source availability information to the control system based on the following functions:
	a)  Monitoring all phases of the normal service (source 1) for under voltage conditions (adjustable for pickup in a range of 85 to 98% of the normal voltage level and dropout in a range of 75 to 98% of normal voltage level).
	b)  Monitoring all phases of the emergency service (source 2) for under voltage conditions (adjustable for pickup in a range of 85 to 98% of the normal voltage level and dropout in a range of 75 to 98% of pickup voltage level).
	c)  Monitoring all phases of the normal service (source 1) and emergency service (source 2) for loss of a single phase.
	d)  Monitoring all phases of the normal service (source 1) and emergency service (source 2) for phase rotation.
	e)  Monitoring all phases of the normal service (source 1) and emergency service (source 2) for over voltage conditions (adjustable for dropout over a range of 105 to 135% of normal voltage, and pickup at 95-99% of dropout voltage level).
	f)  Monitoring all phases of the normal service (source 1) and emergency service (source 2) for over or under frequency conditions.

	3. All transfer switch sensing shall be configurable from a Windows 95, 98, or NT PC-based service tool, to allow setting of levels, and enabling or disabling of features and functions.  Selected functions including voltage sensing levels and time del...
	4. The transfer switch shall be configurable to control the operation time from source to source (program transition operation).  The control system shall be capable of enabling or disabling this feature, and adjusting the time period to a specific va...
	5. The transfer switch shall incorporate adjustable time delays for generator set start (adjustable in a range from 0-15 seconds); transfer (adjustable in a range from 0-120 seconds); retransfer (adjustable in a range from 0-30 minutes); and generator...
	6. The transfer switch shall be configurable to accept a relay contact signal and a network signal from an external device to prevent transfer to the generator service.
	7. The control system shall be designed and prototype tested for operation in ambient temperatures from     -40C to +70C.  It shall be designed and tested to comply with the requirements of the noted voltage and RFI/EMI standards.
	8. The control shall have optically isolated logic inputs, high isolation transformers for AC inputs, and relays on all outputs, to provide optimum protection from line voltage surges, RFI and EMI.
	9. The transfer switch network monitoring equipment, shall be provided with a battery based auxiliary power supply to allow monitoring of the transfer switch when both AC power sources are non-operational.  The battery power supply shall be monitored ...


	2.4 AUTOMATIC TRANSFER SWITCHES
	A. Comply with Level 1 equipment according to NFPA 110.
	B. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate position stops during normal functioning, unless otherwise indicated.
	C. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts operates in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 seconds.
	D. Transfer Switches Based on Molded-Case-Switch Components:  Comply with NEMA AB 1, UL 489, and UL 869A.
	E. In-Phase Monitor:  Factory-wired, internal relay controls transfer so it occurs only when the two sources are synchronized in phase.
	F. Motor Disconnect and Timing Relay:  Controls designate starters so they disconnect motors before transfer and reconnect them selectively at an adjustable time interval after transfer.  Time delay for reconnecting individual motor loads is adjustabl...
	G. Programmed Neutral Switch Position:  Switch operator has a programmed neutral position arranged to provide a midpoint between the two working switch positions, with an intentional, time-controlled pause at midpoint during transfer.
	H. Automatic Transfer-Switch Features:
	1. Under voltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground voltage on each phase.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value....
	2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer and engine start signals.  Adjustable from zero to six seconds, and factory set for one second.
	3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup voltage shall be adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 90 percent.  Pickup frequency shall be adjustable from 90 to 100 percent of...
	4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained under voltage of emergency source, provided normal supply has been restored.
	5. Test Switch:  Simulate normal-source failure.
	6. Switch-Position Pilot Lights:  Indicate source to which load is connected.
	7. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and emergency-source sensing circuits.
	a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source Available."
	b. Emergency Power Supervision:  Red light with nameplate engraved "Emergency Source Available."

	8. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw contacts for each switch position, rated 10 A at 240-V ac.
	9. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer switch will remain connected to emergency power source regardless of condition of normal source.  Pilot light indicates override status.
	10. Engine Starting Contacts:  One isolated and normally closed, and one isolated and normally open; rated 10 A at 32-V dc minimum.
	11. Engine Shutdown Contacts:  Instantaneous; shall initiate shutdown sequence at remote engine-generator controls after retransfer of load to normal source.
	12. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, and factory set for five minutes.  Contacts shall initiate shutdown at remote engine-generator controls after retransfer of load to normal source.
	13. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine generator and transfers load to it from normal source for a preset time, then retransfers and shuts down engine after a preset cool-down period.  Initiates exercise c...
	a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and without load transfer.
	b. Push-button programming control with digital display of settings.
	c. Integral battery operation of time switch when normal control power is not available.



	2.5 SOURCE QUALITY CONTROL
	A. Factory test and inspect components, assembled switches, and associated equipment.  Ensure proper operation.  Check transfer time and voltage, frequency, and time-delay settings for compliance with specified requirements.  Perform dielectric streng...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Floor-Mounting Switch:  Anchor to floor by bolting.
	B. Identify components according to Division 26 Section "Identification for Electrical Systems."
	C. Set field-adjustable intervals and delays, relays, and engine exerciser clock.

	3.2 CONNECTIONS
	A. Ground equipment according to Division 26 Section "Grounding and Bonding."
	B. Connect wiring according to Division 26 Section "LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	B. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installation, including connections, and to assist in testing.
	2. After installing equipment and after electrical circuitry has been energized, test for compliance with requirements.
	3. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	4. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance tester.  Use test voltages and procedure recommended by manufacturer.  Comply with manufacturer's specified minimum resistance.
	a. Check for electrical continuity of circuits and for short circuits.
	b. Inspect for physical damage, proper installation and connection, and integrity of barriers, covers, and safety features.
	c. Verify that manual transfer warnings are properly placed.
	d. Perform manual transfer operation.

	5. After energizing circuits, demonstrate interlocking sequence and operational function for each switch at least three times.
	a. Simulate power failures of normal source to automatic transfer switches and of emergency source with normal source available.
	b. Simulate loss of phase-to-ground voltage for each phase of normal source.
	c. Verify time-delay settings.
	d. Verify pickup and dropout voltages by data readout or inspection of control settings.
	e. Perform contact-resistance test across main contacts and correct values exceeding 500 microhms and values for 1 pole deviating by more than 50 percent from other poles.
	f. Verify proper sequence and correct timing of automatic engine starting, transfer time delay, retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

	6. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices for power delivery from both sources.
	a. Verify grounding connections and locations and ratings of sensors.


	C. Coordinate tests with tests of generator and run them concurrently.
	D. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation and contact resistances and time delays.  Attach a label or tag to each tested component indicating satisfactory completion of tests.
	E. Remove and replace malfunctioning units and retest as specified above.
	F. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each switch.  Remove all access panels so joints and connections are accessible to portable scanner.
	1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each switch 11 months after date of Substantial Completion.
	2. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	3. Record of Infrared Scanning:  Prepare a certified report that identifies switches checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain transfer switches and related equipment as specified below.  Refer to Division 1 Section "Demonstration and Training."
	B. Coordinate this training with that for generator equipment.



	312000 Earth Moving
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Preparing subgrades for slabs-on-grade walks pavements lawns and grasses and exterior plants.
	2. Subbase course for concrete walks pavements.
	3. Subbase and base course for asphalt paving.
	4. Excavating and backfilling for utility trenches.


	1.2 DEFINITIONS
	A. Backfill:  Soil material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect.  Authorized additional excavation and replacement material will be paid for according to Contract provisions ...
	2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	I. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt pavement, or course placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	J. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.
	K. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.3 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Engineer and then only after arranging to provide temporary utility services according to requirements indicated.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM, or a combination of these groups; free of rock or gravel larger than 3 inches Insert dimension in any dimension, debris, waste, frozen materials, vegetation, an...
	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 si...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.
	F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.

	2.2 ACCESSORIES
	A. Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a description of the utility.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.

	3.2 EXCAVATION
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.


	3.3 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.4 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit, unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material, 4 inches deeper elsewhere, to allow for bedding course.


	3.5 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi,...
	1. Fill unauthorized excavations under other construction or utility pipe as directed by Architect.


	3.6 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.7 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 3 Section " Cast-in-Place Concrete (Limited Appl...
	D. Provide 4-inch- thick, concrete-base slab support for piping or conduit less than 30 inches below surface of roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfilling or pla...
	E. Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any dimension, to a height of 12 inches over the utility pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of utility piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	F. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	G. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.8 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.


	3.9 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace or scarify and air dry otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.10 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698:
	1. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	2. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	3. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.11 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Lawn or Unpaved Areas:  Plus or minus 1 inch Insert tolerance.
	2. Walks:  Plus or minus 1 inch.
	3. Pavements:  Plus or minus 1/2 inch.

	C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot straightedge.

	3.12 SUBBASE AND BASE COURSES
	A. Place subbase and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase and base course under pavements and walks as follows:
	1. Shape subbase and base course to required crown elevations and cross-slope grades.
	2. Compact subbase course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 698 ASTM D 1557.


	3.13 DRAINAGE COURSE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 698.


	3.14 FIELD QUALITY CONTROL
	A. Testing Agency:  Contractor will engage a pre-qualified independent geotechnical engineering testing agency approved by DPMC to perform field quality-control testing.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earthwork only after test results for previously completed work comply with requirements.
	C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.
	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; recompact and retest until specified compaction is obtained.

	3.15 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.



	315000 Excavation Support and Protection
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes temporary excavation support and protection systems.

	1.2 PERFORMANCE REQUIREMENTS
	A. Design, furnish, install, monitor, and maintain excavation support and protection system capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and superimposed and construction loads.
	1. Provide professional engineering services needed to assume engineering responsibility, including preparation of Shop Drawings and a comprehensive engineering analysis by a qualified professional engineer.


	1.3 SUBMITTALS
	A. Shop Drawings for Information:  Prepared by or under the supervision of a qualified professional engineer for excavation support and protection systems.
	1. Include Shop Drawings signed and sealed by the qualified professional engineer responsible for their preparation.


	1.4 PROJECT CONDITIONS
	A. Survey adjacent structures and improvements, employing a qualified professional engineer or land surveyor; establish exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and record existing elevations.
	1. During installation of excavation support and protection systems, regularly resurvey benchmarks, maintaining an accurate log of surveyed elevations and positions for comparison with original elevations and positions.  Promptly notify Architect if c...



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that are either new or in serviceable condition.
	B. Structural Steel:  ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.
	C. Steel Sheet Piling:  ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M; with continuous interlocks.
	D. Wood Lagging:  Lumber, mixed hardwood, nominal rough thickness of 3 inches.
	E. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application.
	F. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards that could develop during excavation support and protection system operations.
	B. Install excavation support and protection systems to ensure minimum interference with roads, streets, walks, and other adjacent occupied and used facilities.
	C. Monitor excavation support and protection systems daily during excavation progress and for as long as excavation remains open.  Promptly correct bulges, breakage, or other evidence of movement to ensure that excavation support and protection system...
	D. Promptly repair damages to adjacent facilities caused by installing excavation support and protection systems.

	3.2 REMOVAL AND REPAIRS
	A. Remove excavation support and protection systems when construction has progressed sufficiently to support excavation and bear soil and hydrostatic pressures.  Remove in stages to avoid disturbing underlying soils or damaging structures, pavements, ...
	1. Remove excavation support and protection systems to a minimum depth of 48 inches below overlying construction and abandon remainder.
	2. Repair or replace, as approved by Architect, adjacent work damaged or displaced by removing excavation support and protection systems.

	B. Leave excavation support and protection systems permanently in place.







