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                     City of Wentzville 
       Kimberly Butts, Director of Procurement 
              310 West Pearce Boulevard 
              Wentzville, Missouri 63385 
                       (636) 639-2005 

 
BID NOTICE 
IFB #16-062 

 
October 27, 2016 

 
 
The City of Wentzville (the “City”) is requesting sealed bids from qualified contractors for: 

Public Works Transfer Switch Installation 
 

The Public Works Transfer Switch Installation (“Project”)  shall consist of installing and testing of new Transfer 
Switch and related electrical equipment for the Public Works complex. 
 
PRE-BID MEETING:   
A non-mandatory Pre-Bid Meeting will be held at Public Works main office, 200 E. 4

th
 Street, Wentzville, MO 

63385 at 10 a.m. on November 8, 2016.  
 
Sealed bids will be accepted by the City of Wentzville Procurement Department, City Hall, 310 W. Pearce Blvd, 
Wentzville, MO 63385 until 2 p.m. (local time) on November 22, 2016.  Bids will be opened and read aloud. 
 
Bid documents and plans are available on the City’s Bid Opportunities website 
http://www.wentzvillemo.org/departments/procurement/current_bidding_opportunities.php .  You will be required 
to create a free log-in with Vendor Registry in order to download the bid documents and plans.  
 
All questions regarding this project shall be submitted to Alice Winkelman, Senior Procurement Specialist at 
Alice.Winkelman@Wentzvillemo.org and be in writing by November 14, 2016 end of business day. 
 
The City reserves the right to reject any or all bids, or portions thereof, to waive technicalities or deficiencies in 
any or all the bids.  The City of Wentzville reserves the right to cancel this IFB in part or in its entirety.  This IFB 
does not commit the City of Wentzville to award a contract or to pay any costs to bidders in preparation of their 
bid. 
  
The successful bidder shall be required to comply in all respects with the State Statutory provisions concerning 
the payment of prevailing wages on Public Works, Section 290.262 RSMo and shall pay to all workmen 
performing the work under the Contract not less than the prevailing hourly rate of wages as determined by the 
Department of Labor and Industrial Relations of the State of Missouri.  
 
The City of Wentzville hereby notifies all bidders that it will affirmatively ensure that in any contract entered into 
pursuant to this solicitation, disadvantaged business enterprises will be afforded full opportunity to submit bids in 
response to this invitation and will not be discriminated against on the grounds of race, color, or national origin in 
consideration for an award. 
 

City of Wentzville 
Kimberly Butts, CPPO, CPSM 

Director of Procurement 

http://www.wentzvillemo.org/departments/procurement/current_bidding_opportunities.php
mailto:Alice.Winkelman@Wentzvillemo.org
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INFORMATION FOR BIDDERS 

 
 
1.   Background and Funding:  The Public Works Transfer Switch Installation will include 
installing and testing of new Transfer Switch and related electrical equipment for the Public 
Works complex.  

 
This project is fully funded through City of Wentzville funding. 
 
2.  Questions and Addendums:  All questions must be submitted in writing via email to 
Alice Winkelman, Senior Procurement Specialist at Alice.Winkelman@Wentzvillemo.org 
with the project name in the subject line before time and date indicated.  No verbal 
interpretation will be recognized; any and all such interpretations shall be confirmed in an 
addendum to the bid by the City.   
 

Addendums will be posted on the City’s website at: 
http://www.wentzvillemo.org/departments/procurement/current_bidding_opportunities.php.  
Bidders are responsible for checking the City’s website for the issuance of any 
addendums.  The Bidding Opportunities website shall be the official site for information as 
related to this IFB. 
 
To ensure fair consideration for all bidders, the City prohibits communication to or with 
any City department(s), board member(s), or employee(s) during the submission 
process, except as provided above.  Additionally, the City prohibits communications 
initiated by a bidder to the City official(s) or employee(s) evaluating or considering the 
bids prior to the time an award decision is made.  Any communication between Bidder 
and the City will be initiated by the appropriate City official(s) or employee(s) in order 
to obtain information or clarification needed to develop a proper, accurate evaluation of 
the bid.  Such communications initiated by a bidder may be grounds for disqualifying 
the offending bidder from consideration for award of the bid and/or any future bid(s). 
 
3.  Sealed Bids Required:  No type of electronic submittal (fax, email, etc.) of bids will be 
accepted.  The sealed envelope shall be clearly marked with the IFB number and title, and 
Bidder Name on the outside of envelope.    
 
4.  Bidder Documentation:  All responses, inquiries, or correspondence relating to, or in 
reference to, this Invitation for Bid, and all reports, charts, displays, schedules, exhibits and 
other documentation by the Bidder shall become the property of the City when received.  All 
bids submitted shall also become the property of the City.  If any proprietary information is 
contained in the bid, it should be clearly identified.  Marking the entire bid as proprietary will 
be neither accepted nor honored.  If a request is made to view a Bidder’s bid submission, 
the City will comply according to Missouri Sunshine Law. 
 
5.  Bid Opening:  Bids will be publicly opened and read aloud on the date and time and at 
the location indicated.  The Bidder is solely responsible for insuring its bid is received at the 
time, date, and location specified.  The bid opening is public and anyone may attend. 
 
6.  Examination of Bid/Contract Documents and Site of Work: The Bidder is expected to 
carefully examine the site of proposed work, the specifications, and the Bid/Contract 
documents before submitting a bid. The submission of a bid shall be considered prima facie 
evidence that the Bidder has made such examination and is satisfied to the conditions to be 

mailto:Alice.Winkelman@Wentzvillemo.org
http://www.wentzvillemo.org/departments/procurement/current_bidding_opportunities.php
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encountered in performing the work and as to the requirements of the Bid/Contract 
documents.  Differing site conditions from the bid documents may not be used for 
justification of a change order. 
 
7.  Product Substitutions:  Requests for product substitutions will not be considered during 
bidding.  If Contractor’s bid includes substitutions it shall be at the Contractor’s risk and 
responsibility to demonstrate that the substitution is a “functional equivalent” product during 
submittal reviews.  During the review process, if substituted products are determined not to 
be functionally equivalent, Contractor shall provide products as specified at no additional 
cost to the City. 
 
8.  Laws to be Observed:  The Contractor shall at all times observe and comply with all 
Federal and State laws, all local laws, ordinances, and regulations existing at the time of or 
enacted subsequent to the execution of the contract which, if in any manner, affect the 
execution of the work. 
 
9.  Taxes:  This project is exempt from all sales taxes for construction materials and 
supplies used directly in fulfilling contract requirements.  Sales tax shall not be included into 
the price(s) for this project.  The contractor shall follow the regulations as outlined in Section 
144.062 RSMo Construction Materials Exemption Allowed. 
 
10.  Prevailing Wage:  The successful Bidder shall be required to comply in all respects 
with State Wage Rates, including applicable statutory provisions concerning payment of 
prevailing wages on public works projects, Sections 290.210 through 290.340 RSMo as 
currently amended, and shall pay to all workmen performing under work contract not less 
than prevailing hourly rate of wages as determined by the Department of Labor and 
Industrial Relations of the State of Missouri 
 
As such, the bid for this project shall be based upon the required payment by the Contractor 
for wages for each craft or type of workmen required to execute the Contract.  A schedule of 
such prevailing hourly rate of wages as determined by the Department of Labor and 
Industrial Relations of Missouri, pursuant to said statutory provisions is attached hereto and 
made a part of this Contract.  
 

11.  OSHA Required Training:  Pursuant to Section 292.675 RSMo, Contractor shall 
require all on-site employees to complete the ten-hour training program as required 
under Section 292.675 RSMo. This program shall be provided by Contractor and 
shall be a ten-hour Occupational Safety and Health Administration (OSHA) 
construction safety program for Contractor’s on-site employees which includes a 
course in construction safety and health approved by OSHA or a similar program 
approved by the Missouri Department of Labor and Industrial Relations (“MoDOLIR”) 
which is at least as stringent as an approved OSHA program. All employees are 
required to complete the program within sixty days of beginning work under this 
Agreement. Contractor shall further require all subcontractors under Contractor to 
provide the ten-hour training program required under Section 292.675 RSMo. to 
such subcontractors’ on-site employees. On-site employees who have previously 
completed such ten-hour training program must hold documentation of prior 
completion of the program. 
 
12.  Equal Employment Opportunity: The Contractor shall not discriminate against any 
employee or applicant for employment because of race, color, religion, sex, national origin, 



 

IFB #16-062, page 6 

or disability. Such action shall include, but not be limited to, the following: employment, 
upgrading, demotion, or transfer; recruitment; advertising; layoff or termination; rates of pay 
or other forms of compensation; and selection of training, including apprenticeship. The 
Contractor shall state that all qualified applicants will receive consideration for employment 
without regard to race, color, religion, sex, national origin, or disability. The Contractor shall 
incorporate the foregoing requirements of this paragraph in all of its subcontracts for work 
performed under the terms and conditions of this Contract. A breach of this provision may 
be grounds for termination of this Contract. 
 
13.  References:  The City may request references from any bidder.  
 
14.  Method of Award:  The solicitation shall be awarded to the lowest, responsive, 
responsible bidder. The City reserves the right, in its sole discretion, to reject any or all bids, 
or portions thereof, to waive technicalities or deficiencies in any or all the bids.   
 
The responsiveness of the bidder shall be determined by the City based whether their bid 
fully conforms in all material respects to the solicitation and all of its requirements, including 
all form and substance.   
 
The responsibility of the bidder shall be determined by the City based on, but not limited to, 
whether the bidder is capable of meeting all of the requirements of the solicitation and 
subsequent contract; possesses full capability, including financial and technical, to perform 
as contractually required; and the quality and performance of previous contracts or services. 
 
15.  Notice of Intent to Award:  The successful bidder will receive a Notice of Intent to 
Award listing documentation that the bidder is required to submit, which includes but is not 
limited to the following: 
 

 City-Contractor Agreement (sample included with this solicitation) 

 Affidavit of Participation in Federal Work Authorization Form (sample included with 
this solicitation) 

 E-Verify Memorandum of Understanding  (showing electronic signatures of 
Contractor and Homeland Security) 

 Insurance 

 Bonds 
 
16.  Performance Bond: If the Contractor’s Bid is in excess of $50,000.00, the Contractor 
shall also furnish within ten (10) days of notification of contract award a satisfactory 
Performance Bond in the full amount of the Bid based on the bid quantities listed on the 
Pricing Form. The Performance Bond furnished shall guarantee the faithful performance of 
the Work and warrant the Work for the guaranty period established in this City-Contractor 
Agreement. 

17.  Payment Bond:  If the Contractor’s Bid is in excess of $50,000, the Contractor shall 
furnish within ten (10) days of notification of contract award a satisfactory Payment Bond in 
the full amount of the Contract Sum.  The Payment Bond furnished shall meet all 
requirements of Section 107.170 of the Revised Statutes of Missouri, as amended, and shall 
guarantee the payment of any and all materials, incorporated, consumed or used in 
connection with the construction of such work, and all insurance premiums, both for 
compensation, and for all other kinds of insurance, said work, and for all labor performed in 
such work whether by subcontractor or otherwise, including payment of prevailing wage 
requirements of the State of Missouri. 
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18.  Bond Premiums:  The premiums on all the bonds shall be paid by the Contractor.   
 
19.  Notice to Proceed:  Upon submittal and acceptance of all items as outlined in the 
Notice of Award, the successful bidder will receive Notice to Proceed and will be required to 
attend a Pre-Construction Meeting prior to beginning work.   
 
The City will issue the Contractor a tax exemption letter and a project exemption certificate.  
These documents are to be given to the contractor’s suppliers and used only for the specific 
project identified and will expire on the date indicated unless renewed by the City. 
 
 
20.  SCOPE OF SERVICES OVERVIEW 
 

This project will include installation of a fused NEMA 4X heavy duty service entrance 
double throw safety switch. The existing ground field will need to be re-installed at the 
proposed transfer switch. In order to simplify the installation and bring it up to code a 
distribution panel board will be added to feed the existing five disconnects. The 
proposed location of the transfer switch is next to the existing utility CT cabinet and 
meter. The addition of the proposed equipment will require the utility feed to be shut off. 
Requested power outages must be scheduled in advanced, and shall be avoided during 
regular work hours of the Public Works Facility and during any emergency operations.  
Regular work hours are from 6 am to 4 pm, Monday through Friday.  Emergency 
operations include but is not limited to snow removal.  Temporary power will need to be 
provided, unless written consent of the City is provided to authorize a power outage. 
Maximum duration of any single authorized power outage, whether partial or complete, 
shall be four (4) hours. The Contractor will need to verify the current load, peak demand 
to ensure adequate rating of all equipment for installation prior to purchase.  The 
Contractor will also be required to provide a temporary generator to test the operation of 
the transfer switch once installed. 
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EXHIBIT A 
PRICING FORM 

 
 

           
 

 
For:  IFB #16-062– Public Works Transfer Switch Installation 
 
To:  Procurement Department 

City of Wentzville 
  310 W. Pearce Blvd. 
  Wentzville, MO  63385 
 
Pursuant to and in compliance with your Invitation for Bid, the Information for Bidders, Contract 
Document and Specifications and other documents relating thereto, the undersigned Bidder hereby 
proposes and agrees/guarantees that: 
 

1. They have visited and examined the project site(s) and have carefully examined the Contract 
Documents and Specifications and any and all Addenda, as indicated below. 
 

2. If this Invitation for Bid is accepted, to furnish all tools, equipment, labor, materials, supplies, 
and services to construct the project in strict conformance with the Contract Documents and 
Specifications, within the time set forth therein, for the price indicated in this Exhibit A Pricing 
Form).  These prices are to cover all expenses incurred in performing the work required 
under the Agreement of Services, of which this Pricing Form is a part. 

 
3. If awarded the Contract for the above work, they will have a maximum of ten (10) calendar 

days; excluding holidays from the date of the Notice of Intent to Award letter to submit 
supportive documentation as outlined in the notification letter.  Failure to complete the 
outlined requirements within such timeframe shall be subject to forfeiture of the subject 
contract.   

 
4. Time is of the essence.  The Contractor will commence construction of the work promptly 

upon receipt of the Notice to Proceed, after the Pre-Construction Meeting, and will complete 
the project without delay in accordance with the Contract Documents and Specifications.   

 
5. If the Bid is accepted, the Contractor will substantially complete (make available for use) the 

said work within one-hundred twenty (120) calendar days after receiving the Notice to 
Proceed, and that should they fail to complete the work in the time specified or such 
additional time as may be allowed by the Engineer under the Contract, the amount of 
liquidated damages to be recovered shall be per the City-Contractor Agreement. 

 
6. The Bid is firm for 90 days from the bid opening date. 

 
7. Bidder understands and will comply with all terms and conditions of these Bid Documents, 

the City-Contractor Agreement, and the Contract Documents and Specifications and any 
subsequent award or contract. 
 

8. Bid bond required if total bid price exceeds $50,000.00:  The bid bond (5% of bid amount) 
submitted with this Bid is from a surety that is authorized to do business in the State of 
Missouri and is authorized to issue bonds in the State of Missouri. 
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Public Works Transfer Switch Installation – IFB #16-062 
Exhibit A - Pricing Form (Continued) 

 

 
Lump Sum Bid Price (numerical):  $______________ 
 
Lump Sum Bid Price (written in words):  ____________________________________ 

 
Indicate below all Addenda received on which your bid is based: 

Addendum No._______  Dated: ___________________ 
Addendum No._______  Dated: ___________________ 
Addendum No._______  Dated: ___________________ 
 

The Contractor understands and agrees that by signing the Invitation for Bid the Bidder is 
certifying that Contractor employs only personnel authorized to work in the United States in 
accordance with applicable federal and state laws. This certification applies to State of 
Missouri Immigration Alien Laws and statutes required local government(s) to have proof of 
a person's lawful presence within the United States before distributing "Public Benefits" 
(contracts, purchase orders, etc.) to that Bidder. 
 
 
Legal Company Name:           
    

Indicate whether (  ) Individual; (  ) Partnership; (  ) Corporation, (  ) LLC 
Incorporated in the State of                             . 

 
Authorized Signature:           
 
Name (Printed):            
 
Title:               
 
Business Address:           
 
City:             
  
State:       Zip:        
 
Telephone No:      Fax No:       
 
State Charter #:            
 
Email address:            
 
ATTEST:           
   Title      Dated 
 
Attach Corporate Seal, if Applicable 
 
 
Enclosures: Exhibit A –Pricing Form 
 Exhibit B – Subcontractor Form 
 Exhibit C - Non-Collusive Affidavit 
 Bid Security of 5% of Bid Amount if Bid Amount exceeds $50,000 
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Bidder Name:  ________________ 

 

 
EXHIBIT B 

SUBCONTRACTOR FORM 
 

This form must accompany and be part of your sealed bid.  If you do not plan to use 
subcontractors, indicate below and return this form with your bid. 
 
 
The above referenced Bidder intends to subcontract for materials, services, supplies, 
specialty contractors, etc. as follows: 
 

 
Subcontractor Name 

 
Address   (Street, City, State) 

Nature of 
Participation 

Dollar Value of 
Subcontract 
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EXHIBIT C 
AFFIDAVIT OF NON-COLLUSION (PRIME BIDDER) 
 
 

 
State of          ) 
          S.S. 
County of __________________) 
 
     , being first duly sworn, deposes and says that: 
 
1.  They are the (owner, partner, officer, representative, or agent) of __________   
    _, the Bidder that has submitted the attached Bid; 
 
2.  They are fully informed respecting the preparation and contents of the attached Bid and of all 
pertinent circumstances respecting such Bid; 
 
3.  Such bid is genuine and is not a collusive or sham bid; and that all statements made and fact set 
out in the Invitation for Bid are true and correct; 
 
4.  Neither the said Bidder nor any of its officers, partners, owners, agents, representatives, 
employees, or parties in interest including this affidavit, has in any way colluded, considered, 
connived, or agreed, directly or indirectly with any other bidder, firm, or person, to submit a sham bid 
in connection with the Contract for which the attached bid has been submitted or to refrain from 
bidding in connection with such Contract; or has in any manner, directly or indirectly, sought by 
agreement or collusion or communication or conference with any other bidder, firm, or person to fix 
the price or prices in the attached Bid or of any other bidder, or to fix the overhead, profit, or cost 
element of the Bid price of the other bidder, or to secure through any collusion, conspiracy, 
connivance, or unlawful agreement any advantage against the City of Wentzville or any person 
interested in the Proposed Contact. 
 
5.  The price or prices quoted in the attached Bid are fair and proper, and are not tainted by any 
collusion, conspiracy, connivance, or unlawful agreement on the part of the bidder or any of its 
agents, representatives, owners, employees, or parties in interest, including this affidavit; and 
 
6.  They further certify that bidder is not financially interested in or financially affiliated with any other 
Bidder on this project. 
 
     Signed:         
 
     Title:          
 
 
Subscribed and sworn to before me this ______ day of ____________, 2016. 
 
             
     Notary Public 
 
My Commission expires:       



 

CCA-1, IFB #16-062 

 

Presented as Sample Enclosure        Contract #16-062 
CITY - CONTRACTOR AGREEMENT 

PUBLIC WORKS TRANSFER SWITCH INSTALLATION 
 

  This CITY-CONTRACTOR AGREEMENT (this “Agreement”), is made and 
entered into as of this ____ day of _________, 2016, by and between 
________________________________________________________________, a 
______________ having a principal office at 
_________________________________________________________ (the 
“Contractor”), and the City of Wentzville, a Missouri municipal corporation located in 
St. Charles County (the “City”).  All capitalized terms used and not defined herein 
shall have the meanings ascribed to them in the Contract Documents (as hereinafter 
defined). 
 

RECITALS 
 

A. In response to Invitation for Bid #16-062 for Public Works Transfer Switch 
Installation, the Contractor has submitted a certain bid in accordance with the Bid 
Documents to perform the Services. 
 
B. After due consideration, the City has accepted the bid of the Contractor and 
the parties hereto desire to enter into this Agreement whereby the Contractor shall 
undertake the performance of the Services in accordance with the Contract 
Documents and the City shall pay the Contractor as hereinafter specified. 
 

AGREEMENT 
 
NOW, THEREFORE, in consideration of the foregoing recitals and of the mutual 
promises hereinafter set forth the City and the Contractor hereby agree as follows: 

1. Contract Documents:  This Agreement shall consist of: (i) Invitation for Bid 
#16-062 including, without limitation: 

1. Invitation for Bids  
2. Any addendums issued to the bid 
3. Bid and Pricing Form-Exhibit A (submitted by Contractor) 
4. Subcontractor Form – Exhibit B 
5. Affidavit of Non-Collusion-Exhibit C 
6. E-Verify Memorandum of Understanding with Electronic Signatures 
7. Affidavit of Participation in Federal Work Authorization Program Form 
8. Certificate of Insurance 
9. Performance and Payment Bonds 
10. City-Contractor Agreement (executed by City and Contractor) 
11. Terms and Conditions 
12. General Conditions 
13. Notice of Award (issued by City) 
14. Notice to Proceed (issued by City) 
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and shall also include any exhibits to the above documents, any addenda issued 
prior to receipt of bids, any duly-issued modifications, and all other documents 
contained or specified within the specifications, details or job special provisions, as 
such may be on file in the Office of the Procurement Department and Office of the 
City Clerk of Wentzville, Missouri (all of the foregoing collectively referred to as the 
“Contract Documents” are hereby incorporated in this Agreement by reference). 

 

2. Coordination of Contract Documents:  The Contract Documents are intended to 
be complimentary and to describe and provide for a complete Work.  In case of 
conflict or inconsistency among the Contract Documents, the governing ranking will 
be: 

(a)  Job Specific Provisions (JSPs) 
(b)  Plans for Construction 
(c)  City of Wentzville Standard Specifications and Construction Details 
(d)  Exhibit A Pricing Form, Bid Items and/or Quantities 
 

In case of conflict or inconsistency, calculated dimensions will govern over scaled 
dimensions.  In the instance when any provision(s) of the Contract Documents not 
explicitly listed above conflict, the provision(s) most advantageous to the City shall 
govern. 
 
All contractors, including subcontractors, shall not take advantage of any apparent 
error or omission in the Contract Documents.  If an error or omission is discovered, 
the Engineer shall be notified promptly and prior to commencement of work related 
to said error or omission so corrections and interpretations necessary to fulfill the 
intent of the Contract can be made.  A failure to give notice prior to commencement 
of work related to said error or omission shall render the effects of any error or 
omission noncompensable and any delay nonexcusable. 

 
 

3. Payment:  Contractor shall be paid for the quantities placed per the amount quoted 
on the Pricing Form Exhibit A.  The Contractor shall submit all invoices complete with 
necessary support documentation to the City and the City shall make payment within 
30 days of receipt of an invoice after satisfactory performance of the delivery and 
receipt of the services as shown on the Pricing Form Exhibit A. Payment Terms: net 
30 days.  Remit Address is Accounts Payable, 5 W. Pearce Blvd., Wentzville, MO  
63385. 
 

4. Prompt Payment:  All public works contracts shall provide for prompt payment by 
the City to the Contractor (as well as prompt payment by the Contractor to the 
subcontractor and material supplier) unless contrary to any federal funding 
requirements, per RSMo 34.057. 
 

5. The Work/Contract Sum.  The Contractor shall furnish all labor, materials, tools, 
equipment and services, and perform and complete the Work required for the Project 
in accordance with this Agreement which shall include provision of every item 
specified in the Contract Documents necessary to complete the Project as designed. 
The Contract Sum is $___insert dollar amount___ (and spell out dollar amount), 
which shall include all compensation to Contactor due for the Work, which shall 
include all such work within the Base Bid and additionally all such Work within 
selected Alternate Bids.  Any additional Work not within the Base Bid and Alternate 
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Bids that is hereinafter approved by the City in writing shall be incorporated into the 
contract pursuant to a Change Order. 
 

6. Time of Completion: Contractor shall commence work under this Agreement as 
specified in the Notice to Proceed and shall fully complete all items of the Work 
within the time set forth in the Contract Documents. The parties understand that time 
is of the essence and that the rate of progress and prompt completion are essential 
conditions, and that in the event the Work is not fully completed within the period 
provided herein, the Contractor shall pay to the City the sums provided in the 
Contract Documents.  
 

7. Guaranty: The Contractor hereby expressly guarantees the aforesaid Work as to 
workmanship and quality of materials used in connection herewith for a term of one 
(1) year, commencing on the date of Final Acceptance by the City, and binds itself, 
its successors or assigns, to make all repairs or replacements which may become 
necessary within said period due to construction defects and nonconformity with the 
Contract Documents. Whenever notified by the City that said repairs or replacements 
are required, the Contractor shall at once make the same as directed at its own 
expense. If the Contractor does not proceed with such repairs or replacements within 
five (5) days after receipt of written notice, the City may use (and the Contractor 
agrees and consents to such use) the Maintenance Bond, according to the terms 
thereof, to make any necessary repairs or replacements to any portion of the Work. 
Upon expiration of the one (1) year guaranty period, the City shall release the 
Maintenance Bond, less any amounts reasonably necessary to remedy any of the 
Contractor’s performance and/or maintenance obligations under this Agreement that 
may still be outstanding at the time of expiration of the guaranty period. 
 

8. Performance Bond: If the Contractor’s Bid is in excess of $50,000, the Contractor 
shall furnish within ten (10) calendar days of notification of contract award a 
satisfactory Performance Bond in the full amount of the Bid based on the bid 
quantities listed on the Pricing Form. The Performance Bond furnished shall 
guarantee the faithful performance of this Contract. 
 

9. Payment Bond: If the Contractor’s Bid is in excess of $50,000, the Contractor shall 
furnish within ten (10) calendar days of notification of contract award a satisfactory 
Payment Bond in the full amount of the Contract Sum. The Payment Bond furnished 
shall meet all requirements of Section 107.170 of the Revised Statutes of Missouri, 
as amended, and shall guarantee the payment of any and all materials, incorporated, 
consumed or used in connection with the construction of such work, and all 
insurance premiums, both for compensation, and for all other kinds of insurance, 
said work, and for all labor performed in such work whether by subcontractor or 
otherwise, including payment of prevailing wage requirements of the State of 
Missouri. 
 

10. Maintenance Bond:  Upon Final Acceptance the Contractor shall furnish a 
satisfactory Maintenance Bond in the amount of 10% of the final Contract Sum after 
any and all Change Orders and/or formal amendments.  The Maintenance Bond 
shall be in full force for a one (1) year guarantee period from the date of Final 
Acceptance.  The submitted Maintenance Bond shall be substantially in the form of 
the “Form of Maintenance Bond” included within the Bid Documents. 
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11. Independent Contractor.  The Contractor shall be and operate as an independent 
Contractor in the performance of this Agreement.  The Contractor shall have 
complete charge of the personnel engaged in the performance of the Services, and 
all persons employed by the Contractor shall be employees of said Contractor and 
not employees of the City in any respect. 
 
 

12. Contractor’s Liability Insurance.  The Contractor shall obtain and maintain during 
the term of the Project and the City Contractor Agreement the insurance coverage’s 
at least equal to the coverage’s set forth in this paragraph 12, and as further 
provided in the Terms and Conditions, and General Conditions, but no event less 
than the individual and combined sovereign immunity limits established by Section 
537.610 RSMo Insurance policies providing required coverage’s shall be with 
companies licensed to do business in the State of Missouri and rated no less than 
AA by Best or equivalent. All costs of obtaining and maintaining insurance 
coverage’s are included in the Bid Amount and no additional payment will be made 
therefor by the City: 

13.  

 

Comprehensive General Liability 
Insurance  
(including coverage for Bodily Injury and  
Property Damage)  

$1,000,000 per occurrence  
$2,735,000 aggregate  

Comprehensive Automobile Liability 
Insurance  
(including coverage for Bodily Injury and  
Property Damage)  

$1,000,000 per occurrence  
 

Employer’s Liability  $1,000,000 bodily injury by accident 
(each accident)  
$1,000,000 bodily injury by disease (each 
employee)  
$1,000,000 bodily injury policy limit  

 
In addition, the Contractor and all subcontractors shall provide Worker’s 
Compensation Insurance in at least statutory amounts for all workers employed at 
the Project site.  
 
The Contractor shall also provide a policy of Builder’s Risk Insurance in the amount 
of 100% of the complete insurable value of the Project, which policy shall protect the 
Contractor and the City, as their respective interests shall appear.  
 
Builder’s Risk required for this Project:   Yes_____  No__X_ 

  
Before commencing any work, the Contractor shall provide to the City certificates of 
insurance evidencing the issuance and maintenance in force of the coverage’s 
required by this paragraph 12. Each such certificate shall show the City, and such 
other governmental agencies as may be required by the City to be insured by 
underlying grant or contract relating to the Project, as an additional insured, on a 
primary and non-contributory basis, and shall bear an endorsement precluding 
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cancellation of or change in coverage without at least thirty (30) days written notice 
to the City.  

 
The City may waive any insurance coverage’s or amounts required by this paragraph 
12 when the City deems such waiver to be in the interest of the public health, safety, 
and general welfare. 
 
 

14. Indemnification: To the fullest extent permitted by law, the Contractor agrees to 
defend with counsel approved by the City, and indemnify and hold harmless the City, 
its officers, engineers, representatives, agents and employees from and against any 
and all liabilities, damages, losses, claims or suit, including costs and attorneys’ fees, 
for or on account of any kind of injury to person, bodily or otherwise, or death, or 
damage to or destruction of property, or money damages, or trespass, or any other 
circumstances, sustained by the City or others, arising from the Contractor’s breach 
of the Contract or out of services or products provided by the Contractor or its 
subcontractors under the terms of this agreement. The Contractor shall not be liable 
for any loss or damage attributable solely to the negligence of the City. To the extent 
required to enforce this provision, the Contractor agrees that this indemnification 
requires the Contractor to obtain insurance in amounts specified in the Contract 
Documents and that the Contractor has had the opportunity to recover the costs of 
such insurance in the compensation set forth in this Agreement.  
 

In any and all claims against the City or any of its agents or employees by any 
employee of the Contractor, any Subcontractor, anyone directly or indirectly 
employed by any one of them or anyone for whose acts any of them may be liable, 
this indemnification obligation shall not be limited in any way by any limitation on the 
amount or type of damages, compensation or benefits payable by or for the 
Contractor or any Subcontractor under workmen’s compensation acts, disability 
benefit acts or other employee benefit acts.  

 

 

15. Attorney Fees’ and Costs: The Contractor shall reimburse to the City any costs and 
attorneys’ fees that the City may reasonably incur in pursuit of any remedies at law 
or equity or enforcement of any rights established in this Agreement, which may 
result from the Contractor’s breach of the Agreement, the Contractor’s failure to 
perform any obligation or requirement contained herein, or the City’s enforcement of 
this Agreement. 
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16. Liquidated Damages:  The Contractor agrees and acknowledges that time is of the 
essence and that absence of reasonable progress and delay in the project becoming 
Available for Use, in Project Closeout, and in Final Acceptance will inconvenience 
the public and increase administrative costs of the City, the costs of which the 
Contractor and the City are incapable of ascertaining at this time. Should the 
Contractor, or in the case of Contractor’s default, the surety, fail to complete the 
Work and/or receive Final Acceptance within the times stipulated in this Agreement, 
or within such extensions of time as may be allowed by the City in the manner set 
forth in the Contract Documents, the Contractor (or surety, as applicable) shall pay to 
the City as liquidated damages, and not as a penalty, the sum of Five Hundred 
Dollars ($500.00) for each calendar day of delay past the allotted calendar days to 
achieve Available for Use (Substantial Completion) as notified by the City, plus Two 
Hundred Dollars ($200.00) for each calendar day of delay past the allotted calendar 
days to achieve Final Acceptance as notified by the City.   
 
 The Contractor also agrees and acknowledges that power supply is critical to 
the operations of the City and that failure to provide adequate power supply to the 
public works facility will inconvenience the public and increase administrative costs of 
the City, the costs of which the Contractor and the City are incapable of ascertaining 
at this time.  Should the Contractor, or in the case of Contractor’s default, the surety, 
fail to provide continuous power except within the boundaries established through 
any authorized written approval for temporary power outages, or within such 
extensions of time as may be allowed by the City in the manner set forth in the 
Contract Documents, the Contractor (or surety, as applicable) shall pay to the City as 
liquidated damages, and not as a penalty, the sum of Two Hundred Dollars 
($200.00) for each hour of delay past the allotted hours of no power supply to the 
public works facility.   
 
In the sole discretion of the City, the amount of the liquidated damages may be 
deducted from any money due the Contractor under this Agreement.  Permitting the 
Contractor to finish the Work or any part thereof after the expiration of the time for 
completion or any approved extension, shall in no way operate as a waiver of the 
City of any of rights under this Agreement. 
 
 

17. Termination:  The City shall have the right to terminate this Agreement at any time 
for any reason by giving the Contractor written notice to such effect.  The City shall 
pay to the Contractor in full satisfaction and discharge of all amounts owing to the 
Contractor under this Agreement an amount equal to the cost of all Services 
performed by the Contractor up to such termination date, less all amounts previously 
paid to the Contractor on account of this Agreement Price.  The Contractor shall 
submit to the City its statement for the aforesaid amount, in such reasonable detail 
as the City shall request, within thirty (30) days after such date of termination.  The 
City shall not be liable to the Contractor for any damages on account of such 
termination for loss of anticipated future profits with respect to the remainder of the 
Services. 
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18. Compliance with Federal, State and Local Law: The Contractor shall comply with 

all applicable federal, state and local law requirements for performance under this 
Agreement. The Contractor shall abide by all health and environmental requirements 
imposed by law in performance of its duties.  
 

19. Prevailing Wage: The Contractor shall be required to comply with all applicable 
provisions concerning the payment of prevailing wages on public works projects, as 
provided in the General Conditions. A copy of the applicable Annual Wage Order and 
Incremental Increases for each occupational title required under this project is 
included in the Bid Documents and the Contract Documents.  
 

20. OSHA Required Training:  Pursuant to Section 292.675 RSMo, Contractor shall 
require all on-site employees to complete the ten-hour training program as required 
under Section 292.675 RSMo. This program shall be provided by Contractor and 
shall be a ten-hour Occupational Safety and Health Administration (OSHA) 
construction safety program for Contractor’s on-site employees which includes a 
course in construction safety and health approved by OSHA or a similar program 
approved by the Missouri Department of Labor and Industrial Relations (“MoDOLIR”) 
which is at least as stringent as an approved OSHA program. All employees are 
required to complete the program within sixty days of beginning work under this 
Agreement. Contractor shall further require all subcontractors under Contractor to 
provide the ten-hour training program required under Section 292.675 RSMo. to such 
subcontractors’ on-site employees. On-site employees who have previously 
completed such ten-hour training program must hold documentation of prior 
completion of the program.  
 

Notice is hereby given to Contractor that it shall be subject to the penalties set forth 
in Section 292.675 RSMo and such penalties shall be forfeited to the City pursuant to 
such Section. Penalties for non-compliance include contractor forfeiture to the City in 
the amount of $2,500, plus $100 per contractor and subcontractor employee for each 
calendar day such employee is employed beyond the elapsed time period for 
required program completion under 292.675 RSMO.  MoDOLIR shall investigate any 
claim of violation of Section 292.675 RSMo. Upon City’s receipt of notification from 
MoDOLIR of violations of 292.675 by Contractor and a determination by MoDOLIR 
that penalties shall be assessed for such violations, the City shall withhold and retain 
from the contract all sums and amounts due and owing to the City as a result of any 
violation of Section 292.675 RSMo. All words in this paragraph shall have the 
definitions as provided in Section 292.675 RSMo.  

 

21. Taxes: The City is exempt from federal excise tax and Missouri sales tax and the 
Contractor shall not charge the same to the City and shall comply in all respects with 
the Special Sales Tax Provisions of the General Conditions.  
 

22. Other Representations, Warranties and Other Covenants by the Contractor:  
The Contractor represents and warrants that the Contractor has been engaged in 
such work as is required for the Services and has provided services such as the 
ones to be performed under this Agreement to other municipalities and/or private 
enterprises and that the Contractor has sufficient expertise, knowledge, information 
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and data, and engages sufficient personnel to perform the Contractor’s obligations 
under this Agreement.  The Contractor further represents and warrants that the 
Contractor is an equal opportunity employer.  The Contractor agrees that the 
Contractor shall not use in any form or medium the name of the City for any 
advertising unless the Contractor receives the prior written consent of the City.   
 

23. Amendment; Waiver: The City may add, delete, or amend services.  No 
amendment, modification or waiver of any provision of this Agreement shall be 
effective unless in writing signed by an authorized representative of the party against 
whom such provision as amended or modified or such waiver is sought to be 
enforced. Failure to insist upon strict compliance with any of the terms or conditions 
of the Agreement shall not be deemed a waiver of such term or condition. 
 

24. Accounting.  During the period of this Agreement, the Contractor shall maintain books 
of accounts of its expenses and charges in connection with this Agreement in 
accordance with generally accepted accounting principles and practices.  The City 
shall at reasonable times have access to these books and accounts to the extent 
required to verify all invoices submitted hereunder by the Contractor. 

 
25. Compliance with State Immigration Statutes.  As a condition for the award of this 

Agreement, the Contractor shall, by sworn affidavit and provision of documentation, 
affirm its enrollment and participation in a federal work authorization program with 
respect to the employees working in connection with the Services.  The Contractor 
shall also sign an Affidavit of Participation in Federal Work Authorization Program 
affirming that it does not knowingly employ any person who is an unauthorized alien 
in connection with the Services.   

 

26. Governing/Choice of Law; Jurisdiction.  This Agreement shall be governed by 
and construed and interpreted in accordance with the internal laws of the State of 
Missouri, without regard to its principles of conflict of laws, and shall be deemed to 
be executed and performed in the County of St. Charles, Missouri.  Any legal action 
arising out of, or relating to this agreement, shall be governed by the laws of the 
State of Missouri, and the parties agree to the exclusive jurisdiction and venue over 
them by a court of competent jurisdiction located in the County of St. Charles, 
Missouri, or the U.S. District Court for the Eastern District of Missouri. 

 

27. Headings: The paragraph and section headings contained herein are for 
convenience only and are not intended to limit, vary, define or expand the content 
thereof.  
 

28. Representations.  Contractor agrees that it has not relied on any representations or 
warranties of the City, oral or written, other than expressly identified in this 
Agreement.  The parties agree this Agreement represents the entire agreement 
between the parties. 
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29. Severability: The invalidity or unenforceability of any portion or provision of this 
Agreement shall not affect the validity or enforceability of any other portion or 
provision of this Agreement, which shall remain in full force and effect to the 
maximum extent permitted by law.  
 

30. Counterparts: This Agreement may be executed in one or more counterparts each 
of which shall be deemed an original and all of which shall constitute one and the 
same agreement.  

 

IN WITNESS WHEREOF, the parties hereto have caused this agreement to be 
executed as of the day and year first above written. 
 
 
CONTRACTOR              CITY OF WENTZVILLE, MISSOURI 
 
_____________________________  __________________________ 
Signature      Nickolas Guccione, Mayor 
 
_____________________________ 
Title 
 
_____________________________  ATTEST: 
Address 
 
_____________________________  __________________________ 
City, State, Zip     City Clerk 
 
_____________     ___________ 
Date       Date 
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Public Works Transfer Switch Installation 
TERMS AND CONDITIONS 

 
 Independent Contractor.  The Contractor shall be and operate as an independent Contractor in the 
performance of this Agreement.  The Contractor shall have complete charge of the personnel engaged in the 
performance of the Services, and all persons employed by the Contractor shall be employees of said Contractor 
and not employees of the City in any respect. 
 
 Compliance with Laws.  The Contractor shall comply with all applicable City ordinances and other laws 
and regulations, Federal, State, and any political subdivision thereof, including but not limited to, unemployment 
and workers' compensation, occupational safety, equal employment and affirmative action and wage and price 
laws insofar as applicable to the performance of this Agreement.  In the event of a conflict between laws, codes 
and regulations of various governmental entities having jurisdiction over the Services, the Contractor shall notify 
the City of the nature and impact of such conflict.   
 
 Subcontracts.  The Contractor shall not subcontract any of the Services to be performed by it hereunder 
without the express written consent of the City, except as provided herein.  In the event Contractor utilizes a 
subcontractor, the Contractor shall ensure that any agreement between Contractor and such subcontractor 
complies with all requirement imposed for such agreement by federal, state, and local law.  In addition, this 
Agreement shall not be assigned by the Contractor. 
 

If the Contractor submits invoices to the City which include payments to be made on account of work 
performed by a subcontractor, such payments shall be conditioned upon submission by the Contractor of waiver of 
liens, or such other documents satisfactory to the City to protect the City's title to land, buildings, or improvements 
or to otherwise protect the City's interest.  By submitting an invoice to the City, the Contractor warrants and 
guarantees that title to all land, buildings or improvements which may be subject to a lien under 429.015 RSMo, 
upon the receipt of such payment by the Contractor, will not be subject to a lien under 429.015 RSMo. 
 
 Indemnification.  To the fullest extent permitted by law, the Contractor agrees to defend with counsel 
approved by the City, and indemnify and hold harmless the City, its officers, engineers, representatives, agents 
and employees from and against any and all liabilities, damages, losses, claims or suits, including costs and 
attorneys' fees, for or on account of any kind of injury to person, bodily or otherwise, or death, or damage to or 
destruction of property, or any other circumstances, sustained by the City or others, arising from breach of this 
Agreement or out of services negligently performed hereunder by the Contractor, or claims relating thereto, and 
including but not limited to the City's reliance on or use of the services or products provided by the Contractor 
under the terms of this agreement. The Contractor shall not be liable for any loss or damage attributable solely to 
the negligence of the City.  To the extent required by law to enforce this provision, the Contractor agrees that this 
indemnification requires the Contractor to obtain insurance in amounts specified herein and that the Contractor has 
had the opportunity to recover the costs of such insurance in the compensation set forth in this Agreement. 

 
No Aldermen, officer, administrator, director, board member, or employee of the City shall have any 

personal liability, directly or indirectly, under or in connection with this Agreement or any agreement made or 
entered into under or pursuant to the provisions of this Agreement.  The Contractor shall look solely to the City for 
the satisfaction of any claims the Contractor may have arising under this Agreement. 
 
 Insurance.  The Contractor shall furnish the City the certificates of insurance for workers' compensation, 
public liability, and property damage, including automobile coverage in the amounts specified by the City in the 
Invitation for Bids, if any, otherwise in the amounts required by the City, if any, but in no event less than the 
maximum amounts of liability set forth in Chapter 537.610 RSMo, as amended, applicable to political subdivisions. 
The policies of insurance shall be in such form and shall be issued be such company or companies as may be 
satisfactory to the City.  In addition to the foregoing, the Contractor shall maintain Professional Liability “errors and 
omissions” insurance in the form for the coverages satisfactory to City as indicated in the Invitation for Bids, if any, 
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but in no event less than the maximum amounts of liability set forth in Chapter 537.610 RSMo applicable to political 
subdivisions unless otherwise approved by the City.  The City, and such additional persons and entities as may be 
deemed to have an exposure to liability as a result of the performance of the Contractor's services, as determined 
by the City, shall be named as additional insured on a primary and non-contributory basis, with duty of defense on 
all insurance policies required hereunder.  
 
 Nondisclosure/Confidentiality.  The Contractor agrees that it will preserve the confidentiality of all City 
data and account information and will not divulge to third parties without the written consent of the City any 
information obtained from or through the City in connection with the performance of this Agreement. 
 
 Changes.  No change in this Agreement shall be made except in writing prior to the change in Services or 
terms being performed.  The Contractor shall make any and all changes in the Services without invalidating this 
Agreement when specifically ordered to do so in writing by the City.  The Contractor, prior to the commencement of 
such changed or revised Services, shall submit promptly to the City, a written cost or credit proposal for such 
revised Services.  If the City and the Contractor shall not be able to agree as to the amount, either in consideration 
of time or money to be allowed or deducted, it shall nevertheless be the duty of the Contractor, upon written notice 
from the City, to immediately proceed with such alteration or change, and the Contractor shall be compensated the 
reasonable value of such Services.  No work or change shall be undertaken or compensated for without prior 
written authorization from the City and shall be subject to any required approval from state or federal 
departments or agencies. 
 
 Multi-year contracts; Non-appropriation.  Notwithstanding any provision herein to the contrary, the City 
is obligated only to make the payments set forth in the attached contract as may lawfully be made from funds 
budgeted and appropriated for that purpose during the City's then current fiscal year at the discretion of the City.  If 
no funds are appropriated or otherwise made legally available to make the required payments for this Agreement 
during the next occurring fiscal year (an “Event of Nonappropriation”), this Agreement will terminate at the end of 
the then current fiscal year as if terminated expressly.  The failure or inability of the City to appropriate funds for 
this Agreement in any subsequent fiscal year shall not be deemed a breach of this Agreement by any party.  If 
applicable, this Agreement may be annually renewed at each fiscal year by inclusion of specific appropriation for 
this Agreement, from year to year not to exceed the maximum renewal period or term as set forth in the 
Agreement. 
 
 Accounting.  During the period of this Agreement, the Contractor shall maintain books of accounts of its 
expenses and charges in connection with this Agreement in accordance with generally accepted accounting 
principles and practices.  The City shall at reasonable times have access to these books and accounts to the 
extent required to verify all invoices submitted hereunder by the Contractor. 
 
 Other Contractors.  The City reserves the right to employ other Contractors in connection with the 
Services. 
 
 Invitation for Bids.  If the City issued an Invitation for Bids in connection with the Services, such 
Invitation for Bids and the bid  of the Contractor in response thereto are incorporated herein by reference and 
made a part of this Agreement.  In case of any conflicts between the Invitation for Bids and the executed City-
Contractor Agreement or bid of the Contractor, the requirements of the City’s Invitation for Bids and this executed 
City-Contractor Agreement shall control and supersede unless a change thereto is specifically stated in this 
Agreement. 
 
 Work Records and Work Product.  The Contractor shall provide the City with copies of all documents 
pertinent to the Services which shall include, without limitation, reports, correspondence, meeting minutes, and 
originals of all deliverables. The City shall own all right, title and interest, including without limitations, all copyrights 
and intellectual property rights, to all documents and Work Product of the Contractor created in performance of or 
relating to this Agreement.  The Contractor agrees to take all steps reasonably requested by the City to evidence, 
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maintain, and defend the City's ownership rights in the Work Product. Upon termination of this Agreement, the 
Contractor shall promptly deliver to City any documents, and work product, whether printed or electronic. 
 
 Personnel.  The Services shall be performed exclusively by the personnel of the Contractor identified in 
the Contractor's bid and no other personnel of the Contractor shall perform any of the Services without the express 
written approval of the City. 
 

Compliance with State Immigration Statutes.  As a condition for the award of this Agreement, the 
Contractor shall, by sworn affidavit and provision of documentation, affirm its enrollment and participation in a 
federal work authorization program with respect to the employees working in connection with the Services.  The 
Contractor shall also sign an (Affidavit of Participation in Federal Work Authorization Program) affirming that it does 
not knowingly employ any person who is an unauthorized alien in connection with the Services.  The Contractor 
shall not be required to provide these affidavits to the City if such affidavits have been previously provided to the 
City within the past year.  All words in this paragraph shall have the definitions as provided in Section 285.525 
RSMo.  

 
 Representations.  The Contractor agrees that it has not relied on any representations or warranties of 
the City, oral or written, other than expressly identified in this Agreement.  The parties agree this Agreement 
represents the entire agreement between the parties. 
 
 Governing/Choice of Law; Jurisdiction.  This Agreement shall be governed by and construed and 
interpreted in accordance with the internal laws of the State of Missouri, without regard to its principles of conflict of 
laws, and shall be deemed to be executed and performed in the County of St. Charles, Missouri.  Any legal action 
arising out of, or relating to this Agreement, shall be governed by the laws of the State of Missouri, and the parties 
agree to the exclusive jurisdiction and venue over them by a court of competent jurisdiction located in the County 
of St. Charles, Missouri or the U.S. District Court for the Eastern District of Missouri. 
 

Counterparts.  This Agreement may be executed in one or more counterparts each of which shall be 
deemed an original and all of which shall constitute one and the same agreement. 
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Presented as example; not required with bid 
AFFIDAVIT OF PARTICIPATION IN 

FEDERAL WORK AUTHORIZATION PROGRAM 
 

 
Comes now __________________________as ______________________first being duly sworn, on my  

        (Name)     (office held) 
oath, affirm _____________________________________ is enrolled and will continue to participate in a 
                                   (company name) 

Federal work authorization program in respect to employees that will work in connection with the contracted 
 
services related to the services being provided to the City of Wentzville for the duration of the  
 
contract,  if awarded, in accordance with Section 285.530.2, Revised  Statutes of Missouri.  I also affirm  
 
that __________________________________________ does not and will not knowingly 
       (company name) 
employ a person who is an  unauthorized alien in connection with the contracted services for the  
 
duration of the contract, if awarded.   

 
Attached to this affidavit is documentation of _________________________________________’s 
                                     (company name)  

participation in a federal work authorization program. 
 
(ATTACH DOCUMENTATION SHOWING THAT COMPANY PARTICIAPTES IN FEDERAL WORK 
AUTHORIZATION PROGRAM) 
 
In Affirmation thereof, the facts stated above are true and correct (The undersigned understands that false 
statements made in this filing are subject to the penalties provided under Section 575.040, RSMo). 
 
 
___________________________   ___________________________ 
 
Signature (person with authority)    Printed Name 
 
___________________________    ___________________________ 
Title        Date 
 
State of Missouri   ) 

) ss. 
County of ______________ ) 
 
Subscribed and sworn to before me this _____ day of ______________, 2016. 
 
______________________________ 
My commission expires:    Notary Public 
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GENERAL CONDITIONS 
 
 
 

 

SECTION 1 DEFINITIONS 
 
1.01 Available for Use (Substantial Completion):  The stage in the progress of the Work when the 

Work is sufficiently complete so that the City can occupy or use the Work for its intended use.  
The date on which a Project is deemed Available for Use is in the sole discretion of the City. 
 

1.02 Change Order:  A written order to the Contractor signed by the City, issued after the execution of 
the Contract, authorizing a change in the Work or an adjustment in the Contract Sum or the 
Construction Schedule. 
 

1.03 City:  City of Wentzville.  The City is referred to throughout the Contract Documents as if singular 
in number and masculine in gender.  The term City means the City or its authorized 
representative. The City may be alternatively referred to as the “Owner.” 
 

1.04 Contract: The Contract Documents form the Contract.  The Contract represents the entire and 
integrated agreement between the parties hereto and supersedes all prior negotiations, 
representations or agreements, both written and oral, including the bidding documents.  The 
Contract may be amended or modified only by a modification as defined in Section 1.02. 
 

1.05 Contract Documents: Contract Documents shall include all those documents identified as the 
Contract Documents in the City-Contractor Agreement.  The Contract Documents shall include 
any and all modifications as defined as (1) a written amendment to the Contract signed by both 
parties, or (2) an executed Change Order. 
 

1.06 Contract Sum:  The total amount payable by the City to the Contractor for the performance of 
the Work as stated in the City-Contractor Agreement. 
 

1.07 Contract Time/Contract Days:  Period of time allotted in the Contract Documents for substantial 
completion of the Work. 
 

1.08 Contractor: The Contractor is the successful bidder awarded the work of constructing the project 
identified as such in the City-Contractor Agreement.  The Contractor is referred to throughout the 
Contract Documents as if singular in number and masculine in gender.  The term Contractor 
means the Contractor or his authorized representative(s). 
 

1.09 Date of Commencement of the Work:  Date established in the written Notice to Proceed on 
which the Contractor is to begin the Work. 
 

1.10 Day: Calendar day.   
 

1.11 Director:  Director of Public Works of the City of Wentzville, or his/her authorized 
representative(s) 
 

1.12 Final Acceptance:  Written notice from the City to the Contractor stating that the Project 
including all Work, any deficiencies as outlined in inspections, and all Project Closeout items and 
activities have been completed and the City accepts the Project.  Said work shall include all 
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punch list items deemed necessary by the City, exclusive of punch list items generated by any 
public authority having jurisdiction other than the City.  The date of completion of the Contract 
shall be the date when all work including City punch list items have been approved in writing by 
the City. 

 
1.13 Final Inspection: Inspection performed and provided by the City to the Contractor upon the 

Contractors request and based upon his determination that the Project is ready for final 
acceptance.   
 

1.14 Final Payment:  Last payment made to the Contractor, typically retainage due, upon Final 
Acceptance of the Project.   

 
1.15 Notice to Proceed:  Written notice from the City notifying the Contractor of the date on or before 

which he is to begin the work. 
 

1.16 Project:  The total construction of which the Work performed under the Contract Documents may 
be the whole or a part. 
 

1.17 Project Closeout:  The time period of the Work after Available for Use (Substantial Completion) 
when the Work and all administrative requirements have been or are being completed in their 
entirety.  The Project Closeout period is typically 90 days. 

 
1.18 Removal: Removal of material and disposal of said material off-site.   

 

1.19 Request for Information (RFI):  Written memo from the Contractor to the Engineer collect 
written information about a question in regards to the Technical Specifications or Plans 
for Construction. The RFI shall also be used as a means for the Contractor to seek 
Engineer approval for minor alterations to Plans for Construction or the Technical 
Specifications that do not result in a change in the Contract Sum or Project Schedule. 
 

1.20 Semi-Final Inspection:  Inspection performed and provided by the City to the Contractor upon 
Contractor’s request and based upon his determination that the Project is Available for Use. 
 

1.21 Specifications:  City of Wentzville Construction Specifications and Standard Details, latest 
edition, unless otherwise specified. 
 

1.22 Subcontractor:  A Subcontractor is a person or organization who has a direct contract with the 
Contractor to perform any of the Work.  The term Subcontractor is referred to throughout the 
Contract Documents as if singular in number and masculine in gender and means a 
Subcontractor or his authorized representative. 
 

1.23 Sub-subcontractor:  A Sub-subcontractor is a person or organization who has a direct or 
indirect contract with a Subcontractor to perform any of the Work.  The term Sub-subcontractor is 
referred to throughout the Contract Documents as if singular in number and masculine in gender 
and means a Sub-subcontractor or an authorized representative thereof. 
 

1.24 Work:  All labor necessary to complete the construction required by the Contract Documents, and 
all materials and equipment incorporated or to be incorporated in such construction. 
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SECTION 2  CONTRACT DOCUMENTS 
 
2.01 Execution, Correlations, and Intent 

 
2.01.1 The Contract Documents shall be signed by the City and Contractor. 
 
2.01.2 The Contractor represents that he has visited the site, familiarized himself with the local 
conditions under which the Work is to be performed, and correlated his observations with the 
requirements of the Contract Documents.   
 
2.01.3 The intention of the Contract Documents is to include all labor, materials, equipment and 
other items necessary for execution and completion of the Work.  Words which have well-known 
technical or trade meanings are used herein in accordance with such recognized meanings. 

 

2.02 Copies Furnished and Ownership 
 
2.02.1 Unless otherwise provided in the Contract Documents, the Contractor will be furnished a 
maximum of five (5) copies, free of charge, of the Drawings and Specifications, if any, for the 
execution of the work. 
 
2.02.2 Any Drawings, Specifications and copies thereof furnished by the City are and shall at all 
times remain property of the City.  Such documents shall not be used on any other project.  At the 
conclusion of the job, the Contractor shall submit one (1) set of drawings and specifications 
marked up throughout the course of work with any and all field changes. 
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SECTION 3  CITY 
 
3.01 City’s Right to Access and Observation 

 
The City shall have access at all times to the Project for the purpose of observation and inspection.  The 
Contractor shall provide proper and adequate facilities, specialized, tool and equipment for such access 
and observation. 
 
3.02 City’s Right to Stop Work 

 
If the Contractor fails to correct defective Work or fails to supply materials or equipment in accordance 
with the Contract Documents, the City may order the Contractor to stop the Work, or any portion thereof, 
until the cause for such order has been eliminated.  

 
3.03 City’s Right to Carry Out the Work 

 
If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents, or 
fails to perform any provision of the Contract, the City may, after written notice to the Contractor and 
without prejudice to any other remedy the City may have, make good such deficiencies. In such case an 
appropriate Change Order shall be issued deducting from the payments then or hereafter due the 
Contractor the cost of correcting such deficiencies.  If the payments then or thereafter due the Contractor 
are not sufficient to cover such amount, the Contractor shall pay the difference to the City promptly upon 
request. 
 
3.04 City’s Right to Award Separate Contracts 
 
The City’s reserves the right to award other contracts on other terms and conditions with other portions of 
the Project. 
 
3.05 City’s Right to Clean Up 
 
If a dispute arises between separate contractors as to their responsibility for cleaning up as required by 
Section 4.08, the City may clean up and charge the cost thereof to the several contractors. 
 
3.06 Status of the Director 
 
The Work shall be subject at all times to the supervision and direction of the Director.  To prevent 
disputes and litigation, it is mutually agreed that the Director shall, in all cases, determine the amount or 
quantity of the various kinds of work, and the quality of materials and workmanship to be paid for under 
this Contract, and the Director shall decide all questions which may arise relative to the performance of 
the work covered by the Contract.  Any doubt as to the meaning of the Contract and any obscurity or 
discrepancy as to their working and intent will be explained by the Director, and this explanation shall be 
final and binding by both parties of this Contract.  The Director may amend or correct any errors or 
omissions in the Specifications when such amendments or corrections are necessary to make definite the 
intent indicated by a reasonable interpretation of the Contract. 
 
3.07 Authority of the Engineer 

 
The Engineer will decide all questions that may arise as to the quality, quantity, and acceptability of 
material furnished and the work performed, and as to the rate of progress of the work; all questions that 
may arise as to the interpretation of the plans and specification; all questions of classification;  quantities 
for which payment will be made, performance or breach of the contract; and all claims or controversies of 
any character whatsoever in connection with or growing out of the construction, whether claimed under 
the contract, under force account, under quantum merit or otherwise.  The engineer’s estimates and 
decisions shall be final, binding and conclusive upon all parties to the Contract.  The Engineer may 
suspend any work that is being improperly performed. 
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3.08 Authority and Duties of Inspector 
 
As the immediate representative of the City, the Inspector has direct charge of the delivery of work and is 
delegated commensurate authority for the administration of the project.  The Inspector may reject 
defective material and reject any work that is being improperly performed. The Inspector may also make 
recommendations to the Engineer to suspend work that is being improperly performed. The Inspector will 
have no authority to modify the Contract except in accordance with the Contract Documents or when 
expressly authorized by the Engineer. 
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SECTION 4 CONTRACTOR 
 
4.01 Supervision and Construction Procedures 

 
4.01.1 The Contractor shall supervise and direct the Work, using his best skill and attention.  He 
shall be solely responsible for all construction means, methods, techniques, sequences and 
procedures and for coordinating all portions of the Work. 
 
4.01.2 All Work shall be in accordance with the Contract Document and Specifications. 
 
4.01.3 The contractor shall have at the work site at all times, as the contractor’s agent, a 
competent individual capable of reading and thoroughly understanding the plans and 
specifications and thoroughly experienced in the type of work being performed, whom shall 
receive instructions from the engineer.  That individual shall have full authority to execute orders 
or directions of the engineer without delay and to promptly supply material, equipment, tools, 
labor and incidentals as may be required.   
 

4.02 Labor and Materials 
 

4.02.1 Unless otherwise specifically noted, the Contractor shall provide and pay for all labor, 
materials, equipment, supplies, tools, construction equipment and machinery, water, heat, 
utilities, transportation, and other facilities and services necessary for the proper execution and 
completion of the Work. 
 
4.02.2 The Contractor shall at all times enforce strict discipline and good order among his 
employees and shall not employ on the Work any unfit person or anyone not skilled in the task 
assigned to him.  If the City reasonably objects to any person employed by the Contractor, the 
employee shall be immediately dismissed. 
 
4.02.3 The labor provided by the Contractor shall be directed to be a workman-like character 
with respect to the methods of construction and quality of completed work; and, shall not 
encumber the premises or adjacent property or streets with materials and/or equipment. 
 
4.02.4 The Contractor shall comply with, and is bound by, the provisions of Missouri law 
pertaining to the payment of wages on public works projects contained in Sections 290.210 
through 290.340 RSMo., and any amendments thereto, including, but not limited to the following: 
 

4.02.4.1 In accordance with Section 290.250 RSMo., as amended, the Contractor 
shall not pay less than the prevailing hourly rate of wages specified by the Missouri 
Department of Labor and Industrial Relations Division of Labor Standards to all workmen 
performing Work under the Contract. 

 
4.02.4.2 In accordance with. 290.250 RSMo., as amended, the Contractor shall 
forfeit as a penalty to the City one hundred dollars ($100.00) for each workman employed 
for each calendar day, or portion thereof, such workman is paid less than the said 
stipulated rates for any Work done under the Contract, by him or by any Subcontractor 
under him and shall include provisions in all bonds guaranteeing the faithful performance 
of said prevailing hourly wage clause.  
 
4.02.4.3 In accordance with 290.265 RSMo., as amended, the Contractor and 
each Subcontractor shall post a clearly legible statement of all prevailing hourly wage 
rates to be paid to all workmen employed to complete the Work in a prominent and easily 
accessible place at the site of the Work and such notice shall remain posted during the 
full time that any workmen shall be employed at the Work. 
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4.02.4.4 Certified payrolls shall also be submitted prior to final payment for all 
work completed by the Contractor or Subcontractors. 
 
4.02.4.5 In accordance with Section 290.290 RSMo., as amended, before final 
payment is made an affidavit must be filed by the Contractor stating that he has fully 
complied with the prevailing wage law.  No payment shall be made unless and until this 
affidavit is filled in proper form and order. 

 
 

4.02.5 The Contractor shall execute and complete the Work in such a manner that avoids 
jurisdictional and other disputes among labor unions. 
 
4.02.6 Except as otherwise required by law, during a period of excessive unemployment in the 
State of Missouri, the Contractor shall employ only Missouri laborers and laborers from 
nonrestrictive states on the Project, as provided in Sections 290.550 to 290.580 RSMo. 
 
4.02.7 If the Contract Documents have indicated that the Project is financed in whole or in part 
from Federal funds, then this Contract shall be subject to all applicable federal statutes, rules and 
regulations, including provisions of the Davis-Bacon Act, 40 U.S.C. §3141 et seq., and the 
“Federal Labor Standards Provisions,” incorporated into this Contract.  Where the Missouri 
Prevailing Wage Law and the Davis-Bacon Act require payment of different wages for work 
performed under this Contract, the Contractor and all Subcontractors shall pay the greater of the 
wages required under either law. 
 
4.02.8 The Contractor shall employ only personnel authorized to work in the United States in 
accordance with applicable federal and state laws. This certification applies to State of Missouri 
Immigration Alien Laws and statutes required local government(s) to have proof of a person's 
lawful presence within the United States before distributing "Public Benefits" (contracts, purchase 
orders, etc.) to that Bidder. 
 

4.03 Warranty 
 

The Contractor warrants to the City that all materials and equipment furnished under the Contract and 
incorporated in the Work will be new unless otherwise specified, and that all Work will be of good quality, 
free from faults and defects and in conformance with the Contract Documents.  All Work not so 
conforming to these standards shall be considered defective.  The Contractor shall furnish satisfactory 
evidence as to the kind and quality of all materials and equipment and shall guaranty the Work as 
provided in the City Contractor Agreement after substantial completion of the work. 

 
4.04 Permits, Fees, Easements, Construction Limits and Notices 

 
4.04.1 The Contractor shall secure and pay for all permits, governmental fees, and licenses 
necessary for the proper execution and completion of the Work, including those required to be 
obtained from the City, except fees imposed solely by the City shall be waived at the time of 
application. 
 
4.04.2 For the purposes of operating and maintaining the Project, the City shall acquire the 
necessary lands, easements and rights-of-way privileges required for the same.  The Contractor 
shall furnish and construct any necessary access roads or facilities. 
 
4.04.3 The Contractor shall give all notices and comply with all laws, ordinances, rules, 
regulations and orders of any public authority bearing on the performance of the Work. If the 
Contractor observes that any of the Contract Documents are at variance therewith in any respect, 
he shall promptly notify the City in writing and any necessary changes shall be adjusted by 
appropriate Modification.  If the Contractor performs any Work knowing it to be contrary to such 
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laws, ordinances, rules and regulations and without such notice to the City, the Contractor shall 
assume full responsibility therefor and shall bear all costs attributable thereto. 
 
4.04.4 The construction limits consist of public areas and acquired easement areas, as shown in 
the Contract Documents.  The Contractor shall limit his operations accordingly.  No activity 
outside the public areas or easement areas shall performed without the express written 
permission of the property owner. 
 
4.04.5 The Contractor shall notify in writing all residents whose property is affected by the Work 
at least forty-eight (48) hours prior to commencement of any operation that will affect the 
residents’ property.  The City, before commencement of work on the Project, shall review and 
approve the form of all such notices. 

 
4.05 Superintendent 

 
4.05.1 The Contractor shall employ a competent superintendent and necessary assistants who 
shall be in attendance on the Project site at all times during the progress of all work for the 
duration of the total project.   
 
4.05.2 This person shall be a non-working superintendent who will be responsible for the 
satisfactory progression of the work and to ensure that all work is being completed in accordance 
with the plans and specifications.  He is also to relay any conflicts or discrepancies that arise in 
the plans to the City’s representative for resolution or interpretation.   

 
4.05.3 The name of the person selected as superintendent and his qualifications shall be 
submitted and shall be approved in writing by the City.  The superintendent shall not be changed 
except with the written consent or at the request of the City.  The superintendent shall represent 
the Contractor and all communications given to the superintendent shall be as binding as if given 
to the Contractor.   
 
4.05.4 The superintendent shall be the contact person whom the City will contact in the event of 
after-hours and weekend emergencies and the Contractor shall provide the City with the 
superintendent’s contact information for such purpose. 
 

4.06 Responsibility for Those Performing the Work and for the Work 
 

4.06.1 The Contractor shall be responsible to the City for the acts and omissions of all his 
employees, all Subcontractors, and suppliers their agents and employees and all other persons 
performing any of the Work under a contract with the Contractor. 
 
4.06.2 The Contractor shall at all times employ sufficient labor and equipment for prosecuting 
the work to full completion in the manner and time required by these specifications.  All workmen 
shall have sufficient skill and experience to perform properly the work assigned to them. 
 
4.06.3 Prior to the completion of the work by the Contractor and the acceptance thereof by the 
Owner, the work shall remain at the risk of the Contractor; and said Contractor shall be required 
to repair, replace, renew, and make good, at his own expense, all damages caused by force, 
vandalism, or violence of the elements or any other cause whatsoever provided; however, that in 
such cases the Contractor shall be entitled to a reasonable extension of time which to complete 
said work.  In case of suspension of work from any cause whatever, the Contractor shall be 
responsible for the project and shall take such precautions as may be necessary to prevent 
damage to the project, for normal drainage, and shall erect any necessary warning signs or 
barricades at his expense.  The Contractor shall properly and continuously maintain the roadway 
for local traffic. 

 
4.07 Drawings and Specifications at the Site 
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4.07.1 The Contractor shall maintain at the site for the City one copy of any Drawings, 
Specifications, Addenda, approved Shop Drawings, Requests for Information, Change Orders 
and other Modifications, in good order and marked to record all changes made during 
construction.   
 
4.07.2 The Drawings, marked to record all changes made during construction, shall be delivered 
to the City upon completion of the work.  The Contractor shall also maintain on the project site a 
survey level, legs, and rod at all times, which are deemed adequate by the City. 

 
 
4.08 Cleaning Up 

 
4.08.1 The Contractor shall at all times keep the premises free from accumulation of waste 
materials, rubbish, and debris caused by his operations.  The Contractor shall not “stockpile” any 
material on the jobsite and all excavated material shall be hauled off the site at the time of 
excavation.   
 
4.08.2 Stockpiling of materials delivered and used on the same day will be allowed if all 
materials are in place or removed at the end of the day.  Prior to final payment, Contractor shall 
restore and replace the surfaces of the project area to match the conditions existing prior to the 
work. 
 
4.08.3 The Contractor shall be responsible for keeping clean, i.e. free from mud, dirt, rock, and 
debris at all times all City streets used by the Contractor in connection with the Work and the 
Project.  Should any accumulation be deemed excessive, the City may direct the Contractor to 
thoroughly wash or remove the debris from the street at no cost to the City.  
 
4.08.4 The Contractor shall make satisfactory arrangements to store material and equipment 
after delivery and during construction off of the City right-of-way.  The City will assume no 
responsibility for these arrangements. 
 

4.09 Utilities 
 

4.09.1 Interference with Existing Water and Sewer Services and Mains 
 

4.09.1.1 The Contractor shall minimize the outage of water and sewer service to 
residents.  The cutting off of water and sewer service shall be only with the consent of the 
City.  The Contractor shall notify the City and have their approval prior to commencing 
work on each water or sewer main or connection item. 

 
4.09.1.2 The Contractor shall conduct his work in such a manner as not to 
endanger existing water or sewer mains, services or appurtenances.  Mains and services 
shall be adequately supported where they cross or are adjacent to the excavation.  The 
Contractor shall bear the cost of all repairs to water or sewer mains or appurtenances 
damaged because of his own carelessness or neglect.  

 
4.09.1.3 When it becomes necessary to shut down any existing water or sewer 
main, a representative of the City shall be present during this operation.  The total time 
for the main to be shut down should be held to a minimum and in no case shall any 
customer be without water or sewer service for more than eight (8) hours.  The 
Contractor shall notify each water or sewer customer whose water or sewer service will 
be interrupted at least one hour prior to shut down.  The Contractor shall assume full 
responsibility for shutting down the main and notifying the customers. 

 
4.09.2 Coordination with Utilities 
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The Contractor shall contact and coordinate with all affected utilities prior to commencing any 
operations.  Prior to commencement of any work involving excavation, demolition of facilities or 
the erection of posts, it will be the sole responsibility of the Contractor to notify all utilities of the 
planned work and request that the utilities suitably mark underground installations in the vicinity of 
the planned work, and arrange for disconnection of any necessary utilities. 

 
4.10 Cash Allowances 

 
The Contractor acknowledges and agrees that the Contract Sum includes all cash allowances as may be 
specified in the Contract Documents. 
 
4.11 Equal Employment Opportunity 

 
The Contractor shall not discriminate against any employee or applicant for employment because of race, 
color, religion, sex, national origin, or disability. Such action shall include, but not be limited to, the 
following: employment, upgrading, demotion, or transfer; recruitment; advertising; layoff or termination; 
rates of pay or other forms of compensation; and selection of training, including apprenticeship. The 
Contractor shall state that all qualified applicants will receive consideration for employment without regard 
to race, color, religion, sex, national origin, or disability. The Contractor shall incorporate the foregoing 
requirements of this paragraph in all of its subcontracts for work performed under the terms and 
conditions of this Contract. A breach of this provision may be grounds for Contract termination. 
 
4.12 Accident Prevention: OSHA 

 
4.12.1 In the performance of this Contract, the Contractor shall comply with all applicable 
Federal, State, county and local laws governing safety health and sanitation. The Contractor and 
any subcontractor shall not require any worker or mechanic employed in performance of this 
Contract to work in surroundings or other working conditions which are unsanitary, hazardous, or 
dangerous to his health or safety, as determined under Construction Safety and Health Hazards, 
Title 29, Code of Federal Regulations, Part 1926. 
 
4.12.2 The Contractor shall require all on-site employees to complete a ten-hour Occupational 
Safety and Health Administration (OSHA) construction safety program provided by the contractor 
which includes a course in construction safety and health approved by OSHA or a similar 
program approved by MoDOLIR which is at least as stringent as an approved OSHA program, as 
required under Section 292.675 RSMo.  All employees are required to complete the program 
within sixty days of beginning work under this contract.  The successful bidder shall also require 
all subcontractors under the contractor to provide the ten-hour training program required under 
Section 292.675 RSMo. to such subcontractors’ on-site employees. 
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SECTION 5 SUBCONTRACTORS 
 
5.01 Award of Subcontracts and other Contracts for Portions of the Work 

 
5.01.1 Unless otherwise specified in the Contract Document, the Contractor shall submit a 
completed Subcontractor Form, naming each Subcontractor and Supplier the Contractor 
proposes to employ in performing the Work under this Contract and describing the portions of the 
Work each proposed Subcontractor shall perform or supply, along with other required Contract 
documents to the City.  Contractor shall complete and submit a Subcontractor Form to the City in 
the event of any substitution or addition of a Subcontractor by the Contractor.   
 
5.01.2 Prior to the award of the Contract, the City will notify the Bidder in writing if the City, after 
due investigation, objects to any such person or entity proposed by the Bidder pursuant to 
Section 5.01.1 above.  If the City objects to any such proposed person or entity, the Bidder may, 
at his option, (1) withdraw his Bid, or (2) submit an acceptable substitute person or entity with no 
adjustment in his bid price. 

 
5.01.3 The City reserves the right to reject a Subcontractor, if in the City’s sole discretion, delays 
may result in the performance of Work as a result of a Subcontractor’s other obligations.  The 
Contractor shall be held responsible, in addition to the submission of the Subcontractor Utilization 
Form, to apprise the City of any additional work which a Subcontractor accrues throughout the 
duration of the project.  This shall include work for the City under a different Contract, or any other 
person or entity.  If such said additional work shall detrimentally impact the progression of the 
Work under this Contract, the City retains the right to require the Contractor to submit a substitute 
Subcontractor for this work at no additional cost to the City. 

 
5.01.4 The Contractor shall not contract with any Subcontractor or any person or organization 
(including those who are to furnish materials or equipment fabricated to a special design), for 
proposed proportions of the Work designated in the Contract Documents or, if none is so 
designated, with any Subcontractor proposed for the principal portions of the Work, who has been 
rejected by the City.   

 
5.01.5 If the City requires a change of any proposed Subcontractor or person or organization 
during the execution of the Work approved under the Contract, the Contract Sum shall be 
increased or decreased by the difference in cost resulting from such change and an appropriate 
Change Order shall be issued. 

 
5.01.6 The Contractor shall not make any substitution for any proposed Subcontractor or person 
or organization that has not been accepted by the City prior to the Contract Award, unless the 
substitution is accepted by the City in writing prior to such substitution. 
 

5.02 Subcontractual Relations 
 

5.02.1 All work performed for the Contractor by a Subcontractor shall be pursuant to an 
appropriate agreement between the Contractor and Subcontractor (and where appropriate 
between Subcontractors and Sub-subcontractors) which shall contain provisions that: 
 

5.02.1.1 Require the Work to be performed in accordance with the requirements 
of the Contract Documents; 
 
5.02.1.2 Require submission to the Contractor of applications for payment under 
each subcontract to which the Contractor is a party, in reasonable time to enable the 
Contractor to apply for payment in accordance with Section 9 hereof; 
 
5.02.1.3 Require that all claims for additional costs, extensions of time, damages 
for delays or otherwise with respect to subcontracted portions of the Work shall be 



GC-12 
Revised 10-11-2016 

submitted to the Contractor (via any Subcontractor or Sub-subcontractor where 
appropriate) in sufficient time so that the Contractor may comply in the manner provided 
in the Contract Documents for like claims by the Contractor upon the City; 

 
5.02.1.4 Waive all rights the contracting parties may have against one another for 
damages caused by fire or other perils covered by the property insurance described in 
Section 11, except such rights as they may have to the proceeds of such insurance held 
by the City as trustee under said Section 11; 

 
5.02.1.5 Obligate each Subcontractor specifically to consent to the provisions of 
this Section 4.03; 

 
5.02.1.6 Require the Subcontractor (and the Sub-subcontractor) to indemnify and 
hold harmless the City against all claims, damages, losses, expenses and attorneys' fees 
arising out of or resulting from the performance of the Work by Subcontractor, and its 
agents and employees, unless such claims, damages or losses are caused solely by the 
negligent act of the City. 

 
5.03 Payment to Subcontractors 

 
5.03.1 The Contractor shall pay each Subcontractor upon receipt of payment from the City, an 
amount equal to the percentage of completion allowed to the Contractor on account of such 
Subcontractor's Work, less the percentage retained from payments to the Contractor.  The 
Contractor shall also require each Subcontractor to make similar payments to his Subcontractors. 
 
5.03.2 If the City withholds payment to the Contractor for any cause which is the fault of the 
Contractor and not the fault of a particular Subcontractor, the Contractor shall pay that 
Subcontractor on demand for its Work to the extent completed. 
 
5.03.3 The City shall not have any obligation to pay or to see to the payment of any sum to any 
Subcontractor or Sub-subcontractor. 
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SECTION 6 SEPARATE CONTRACTS 
 
6.01 Mutual Responsibility of Contractors 

 
6.01.1 The Contractor shall afford other contractors reasonable opportunity for the delivery and 
storage of their materials and equipment and the execution of their work, and shall properly 
connect and coordinate the Work with theirs.  The Contractor shall employ, insofar as possible, 
such methods and means in carrying out the Work as will not cause any interruption or any 
interference with any other contractor. 
 
6.01.2 If any part of the Work depends for proper execution or results upon the work of any 
other separate contractor, the Contractor shall inspect and promptly report to the City any 
apparent discrepancies or defects in such work that render it unsuitable for proper execution of 
the Work.  Failure of the Contractor to so inspect and report shall constitute an acceptance of the 
other contractor's work as fit and proper to receive the Work, except as to defects which may 
develop in the other contractor's work after the execution of the Contractor's Work that could not 
have been discovered by the Contractor upon reasonable inspection. 
 
6.01.3 If the Contractor causes damage to the work or property of any other contractor on the 
Project, and such separate contractor sues the City or initiates an arbitration proceeding on 
account of any damage alleged to have been so sustained, the City shall notify the Contractor 
who shall defend such proceedings at his own expense, and if any judgment or award against the 
City arises therefrom the Contractor shall pay or satisfy it and shall reimburse the City for all 
attorneys' fees and court arbitration costs which the City has incurred. 
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SECTION 7 MISCELLANEOUS PROVISIONS 
 

7.01.1 Governing Law.  The Contract shall be governed by and construed and interpreted in 
accordance with the internal laws of the State of Missouri, without regard to its principles of conflict 
of laws, and shall be deemed to be executed and performed in the County of St. Charles, Missouri.  
Any legal action arising out of, or relating to this agreement, shall be governed by the laws of the 
State of Missouri, and the parties agree to the exclusive jurisdiction and venue over them by a court 
of competent jurisdiction located in the County of St. Charles, Missouri, or the U.S. District Court for 
the Eastern District of Missouri.  The Contractor shall at all times observe and comply with all 
Federal and State laws, all local laws, ordinances, and regulations existing at the time of or enacted 
subsequent to the execution of the Contract which, if in any manner, affect the Work.   
 
7.01.2 The Contractor and his surety shall indemnity and save harmless the City and all of its 
representatives, engineers, consultants, and employees against any claim or liability arising from 
or based on the violation of any such law, ordinance, regulation, order, or decree, whether by 
himself, his employees, or his subcontractors. 

 
7.01.3 Changes may be made to this contract as a result of any ordinance, law and/or directive 
issued by the City and/or the State of Missouri and/or the Federal Government.  Should such a 
change occur the Contract shall be amended reflecting such change and signed by both parties 
acknowledging the change(s). 

 
7.02 Successors and Assigns 
 
The City and the Contractor each binds himself, his partners, successors, assigns and legal 
representatives to the other party hereto and to the partners, successors, assigns and legal 
representatives of such other party in respect to all covenants, agreements and obligations contained in 
the Contract Documents.  Neither party to the Contract shall assign the Contract without the prior written 
consent of the other, nor shall the Contractor assign any sums due or to become due to him hereunder, 
without the prior written consent of the City. 
 
7.03 Notices 
 
Any notice to any party pursuant to or in relation to the Contract shall be in writing and shall be deemed to 
have been duly given when delivered in person to the individual or member of the firm or to an officer of 
the corporation for whom it was intended, or when deposited in the United States mail, registered or 
certified with postage prepaid addressed to the last business address known to the party giving the 
notice. 
 
7.04 Rights and Remedies 
 
The duties and obligations imposed by the Contract Documents and the rights and remedies available 
thereunder shall be in addition to and not a limitation of any duties, obligations, rights and remedies 
otherwise imposed or available by law. 
 
7.05 Royalties and Patents 
 
The Contractor shall pay all royalties and license fees payable on all designs, processes or products used 
in connection with the work or incorporated therein, unless otherwise agreed upon by the City.  The 
Contractor shall defend all suits or claims for infringement of any patent rights and shall indemnify and 
hold the City harmless from and against any loss on account thereof. 
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SECTION 8 TIME 

8.01 Progress and Completion 
 

8.01.1 All time limits stated in the Contract Documents are of the essence of the Contract. 
 
8.01.2 The Contractor shall begin the Work on the date of commencement provided in the 
Notice to Proceed.     

 
8.01.3 The Contractor shall carry the Work forward expeditiously with adequate forces and shall 
make the Project Available for Use (Substantially Complete) within the allotted number of Days as 
provided for in the Contract Documents and in accordance with the construction schedule.  
 
8.01.4 The Contractor shall complete Final Acceptance within 90 days of the Project being 
deemed Available for Use (Substantially Complete).  Delay of Final Closeout can result in 
liquidated damages. 
 

8.02 Hours of Work 
 
The Contractor shall not perform any work nor move any equipment except between 7:00 A.M. and 6:00 
P.M. Monday through Friday without the written consent of the City.  No work shall be done on Saturday, 
Sunday, or City holidays, unless approved by the City in advance. 
 
Unauthorized Work done outside of the working hours stated above is subject to rejection and removal 
and replacement at the Contractor’s expense. 
 
8.03 Overtime 
 
If overtime work is authorized, as per Section 8.02, and the Contractor fails to appear as scheduled, the 
City shall deduct the cost for the City’s assigned personnel from the Contract Sum for the time period 
schedule. 
 
8.04 City Holidays 
 
No Work by the Contractor or Subcontractors shall be performed on City Holidays.  Only Work considered 
“emergency work” shall be allowed, and shall be approved in advance by the Director.  The following is a 
list of City Holidays: 

 
New Year’s Day, Martin Luther King Day, Presidents Day, Good Friday, Memorial Day, Independence 
Day, Labor Day, Columbus Day, Veterans Day, Thanksgiving Day, Friday after Thanksgiving, Christmas 
Eve, Christmas Day 
 
8.05 Delays, Extensions of Time 

 
8.05.1 Should the Contractor be delayed at any time during the execution of the Work by 
changes in the scope of work, or by strikes, lockouts, fire, unusual transportation delays, 
unavoidable casualties, or other delay beyond the control of and not reasonably foreseeable by 
the Contractor and such delay is approved by the City, the time for completion shall be extended 
for a period commensurate with the period of the delay by Change Order. 
 
8.05.2 In such event, the Contractor shall submit a written request for a time extension within 
seven (7) calendar days of the occurrence of the event causing the delay. 
 
8.05.3 Inclement weather shall not be considered a valid reason for extension of time, unless 
abnormal for the season and place of work.  The Contractor shall make proper allowance for 
inclement weather in the bid submitted. 
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8.05.4 In case of continuing delay, a single request for time extension by the Contractor shall be 
sufficient. 

 
8.06 Liquidated Damages 
 
Time is of the essence with this Project and delay in the project becoming Available for Use and/or in 
Final Acceptance will inconvenience the public and increase administrative costs of the City, the costs of 
which are inherently difficult to quantify and which the City is incapable of ascertaining at this time.  
Should the Contractor, or in the case of Contractor’s default, the surety, fail to complete the Work and/or 
receive Final Acceptance within the times stipulated in this Contract, or within such extensions of time as 
may be allowed by the City in the manner set forth in the Contract, the Contractor (or surety, as 
applicable) shall pay to the City liquidated damages, as chargeable per the Contract, not as a penalty, but 
rather as a reasonable measure of the damages, based on the City’s experience and given the nature of 
the losses that may result from delay.    Refer to the City-Contractor Agreement, Liquidated Damages 
paragraph 16 for details. 
 

 
8.07 Suspension of Work: 
 
The Engineer may suspend the work or any portion thereof by written notice to the contractor, which 
notice shall fix the date on which work shall be resumed.  The Contractor will resume that work on the 
date so fixed.  The Contractor will be allowed an extension of the contract time, directly attributable to any 
suspension. 
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SECTION 9 MEASUREMENT OF QUANTITIES, PAYMENTS, AND COMPLETION 
 
9.01 Measurement of Quantities 

 
Unless otherwise directed within the Job Specific Provisions, Technical Specifications and/or 
Methods of Measurement and Payment, the quantities for which payment will be made shall be 
those shown in the Contract for the various items, provided the project is constructed as shown 
on the plans.   
 
9.01.1 When the plans have been altered or when disagreement exists between the Contractor 
and the City as to the accuracy of the plan quantities of any balance, or the entire project, either 
party shall have the right to request a recomputation of contract quantities within any area, by 
hand calculation of the average-end-area method for cubic yard quantities, and standard 
measurement methods for other quantities, by written notice to the other party.  The written notice 
shall contain evidence that an error exists in the original elevation or in the original computations 
which will affect the final payment quantity in excess of 15%.  When such final measurement is 
required, it will be made from the latest available ground surface and the design section. 
 
9.01.2 By Weight.  These specifications require that the Contractor must furnish the 
representative of the City, on the job site, with original weight certificates on a daily basis signed 
by a bonded weigh master for all materials supplied by the Contractor that are incorporated into 
this work, which payment therefore is based on weight. 

 
9.02 Application for Payment 

 
9.02.1 The Contractor shall submit requests for payment not more than once monthly upon 
substantial completion of various stages of the Work, and upon final completion of the Work.   
 
9.02.2 The request for payment shall be submitted to the City as an itemized Application for 
Payment pursuant to the City-Contractor Agreement on such forms and supported by such data 
substantiating the Contractor’s right to payment as the City may require.                   
 
9.02.3 If payments are to be made on account of materials or equipment to be incorporated into 
the Work and delivered and suitably stored at the site, such payments shall be conditioned upon 
submission by the Contractor of bills of sale, waiver of liens, or such other documents satisfactory 
to the City to establish the City's title to such materials or equipment or to otherwise protect the 
City's interest. 
 
9.02.4 By submitting an Application for Payment, the Contractor warrants and guarantees that 
title to all Work, materials and equipment covered by such Application for Payment, whether 
incorporated into the Work or not, will pass to the City upon the receipt of such payment by the 
Contractor, free and clear of all liens, claims, security interests or encumbrances (hereinafter 
referred to as “liens”). 

 
9.03 Payment 

 
9.03.1 If the Contractor has made Application for Payment as above, the City will make payment 
to the Contractor for such amount as it determines to be properly due pursuant to the Contractor's 
Application for Payment, or state in writing the City's reasons for withholding all or any portion of 
such payment within 30 days of the latter of: 
 

9.03.1.1 Delivery of materials or construction services; 
 
9.03.1.2 Date of Request for Payment or date Request for Payment is received; 
or 
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9.03.1.3 In those instances in which the Contractor approves the Owner’s 
estimate for payment, the date upon which such notice of approval is duly delivered. 

 
9.03.2 Five percent (5%) of the amount of each monthly request for payment shall be withheld 
until after completion by the Contractor and acceptance by the City of all Work.  Exception: the 
Contractor is not required to provide a bond if the project is less than $50,000 and City 
determines that a higher rate of retainage is required to ensure performance of the Contract, the 
retainage may be increased to ten percent (10%).  
 
9.03.3 No progress payment, nor any partial or entire use or occupancy of the Work by the City, 
shall be evidence of the satisfactory performance of the Work, either wholly or in part, or 
constitute an acceptance of any Work that is defective or improper or not otherwise completed in 
accordance with the Contract Documents.   

 
9.04 Prompt Payment 

9.04.1  All public works contracts shall provide for prompt payment by the City to the Contractor 
(as well as prompt payment by the Contractor to the subcontractor and material supplier) unless 
contrary to any federal funding requirements, per RSMo 34.057.   
 
9.04.2  Retainage withheld on any construction contract for public works projects shall not exceed 
five percent (5%) of the value of the contract. If the Contractor is not required to obtain a bond 
under RSMo 107.170 because the cost of the public works contract is not estimated to exceed 
fifty thousand dollars, the City may withhold retainage on the public works project in an amount 
not to exceed ten percent (10%) of the value of the contract.  

 
9.04.3  The City shall make progress payments to the Contractor on at least a monthly basis as 
the work progresses, or, on a lump sum basis according to the terms of the lump sum contract. 

 
9.04.5  If the City determines the work is not substantially completed and accepted, the City must 
provide written explanation of why the work is not accepted with 14 calendar days of the request 
for payment of retainage.  If a written explanation is not provided, the City is required to release 
98% of the retainage withheld within 30 days. 
 
9.04.6  Nothing in this section shall prevent the City from withholding payment or final payment 
from the Contractor. Reasons for withholding payment or final payment shall include, but not be 
limited to, the following: liquidated damages; unsatisfactory job progress; defective construction 
work or material not remedied; disputed work; failure to comply with any material provision of the 
contract 

 
 

9.05 Completion and Final Payment 
 

9.05.1 Upon the Contractors determination that the Project is Available for Use, ready for final 
inspection and acceptance, and upon receipt of a final Application for Payment, the City will 
promptly make such inspection.  Any defects arising out of said inspection will be provided to the 
Contractor in writing and shall be promptly remedied at no additional cost to the City.  When the 
City finds the Work acceptable under the Contract Documents and the Director has determined 
the Project is Available for Use, the City will make payment to the Contractor, less the total 
retainage, any penalties assessed against Contract and authorized by law to be withheld by the 
City from its payment to the Contractor, and less any moneys which are due and payable to the 
City as liquidated damages. 
 
9.05.2 Upon the Director’s determination that the Project is Available for Use, the Contractor 
shall complete Project Closeout within 90 days. Retainage payment shall not become due until 
the Contractor completes the Project Closeout, including addressing any and all deficiencies as 
noted in the Final Inspection, and submits the following, at a minimum, to the City:  
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9.05.2.1 An Affidavit that all payrolls, bills for materials and equipment, and other 
indebtedness incurred in connection with the execution and completion of the Work for 
which the City or its property might in any way be responsible, have been paid or 
otherwise satisfied 
 
9.05.2.2 Consent of the surety, if applicable, to final payment 

 
9.05.2.3 An affidavit stating the Contractor has fully complied with the provisions 
and requirements of the Prevailing Wage Law, Section 290.210 through 290.340 RSMo., 
as amended,   

 
9.05.2.4 Other data, as required by the City, establishing payment or satisfaction 
of all such obligations, such as receipts and releases arising out of the Contract, to the 
extent and in such form as may be designated by the City 

  
9.05.2.5 Maintenance Bond.   

 
9.05.3 If any Subcontractor refuses to furnish a release or waiver required by the City, the 
Contractor may furnish a bond or other agreement satisfactory to the Director indemnifying the 
City against any liability relating to such Subcontractor.  If any such claimed liability remains 
unsatisfied after all payments are made, the Contractor shall refund to the City all moneys that 
the City incurs or may be compelled to pay in discharging such claimed liability, including all costs 
and reasonable attorneys’ fees. 
 
9.05.4 The acceptance of final payment shall constitute a waiver of all claims by the Contractor, 
except those previously made in writing and still unsettled. 
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SECTION 10  PROTECTION OF PERSONS AND PROPERTY 
 
10.01 Safety Precautions and Programs 
 
Public safety is of the utmost importance and is the sole responsibility of the Contractor to provide, erect, 
and maintain adequate protection throughout the project to protect the public.  The Contractor shall 
initiate, maintain and supervise safety precautions and programs in connection with the performance of 
the Work. 

 
10.02 Safety of Persons and Property 

 
10.02.1 The Contractor shall take all reasonable precautions for the safety of, and shall provide 
all reasonable protection to prevent damage, injury or loss to: 
 

10.02.1.1 The general public; 
 
10.02.1.2 All employees on the Work and all other persons who may be affected 
thereby; 

 
10.02.1.3 All the Work, all materials and equipment to be incorporated therein, 
whether in storage on or off the site, under the care, custody or control of the Contractor 
or any of his Subcontractors or Sub-subcontractors; and 

 
10.02.1.4 Other property at the site or adjacent thereto, including trees, shrubs, 
lawns, walks, pavements, roadways, sprinkler systems, structures and utilities not 
designated for removal, relocation or replacement in the course of construction. 

 
10.02.1.5 All survey monuments and property markers which shall be carefully 
preserved in place by the Contractor who shall be responsible for the correct replacement 
of all such monuments and markers disturbed during the work. 

 
10.02.1.6 Any and all channels, swales, pipes, culverts, and all drainage structures 
in the project area; the Contractor shall provide for normal drainage and shall 
continuously maintain channels, swales, pipes, culverts, and all drainage structures in the 
project area. The Contractor is responsible for any damage caused by his failure to 
provide and maintain normal drainage. 

 
10.02.2 The Contractor shall comply with all applicable laws, ordinances, rules, regulations and 
lawful orders of any public authority having jurisdiction over the safety of persons or property to 
protect them from damage, injury or loss.  The Contractor shall erect and maintain all reasonable 
safeguards for safety and protection, including posting danger signs and other warnings against 
hazards, promulgating safety regulations and notifying the City and users of adjacent utilities.  
The Contractor shall provide signs, barrels, or any other safety devices which the City deems 
necessary for public safety.  No additional payment will be made and this work shall be 
considered incidental to the Contract.  The City will place safety devices as it deems necessary if 
the Contractor fails to provide the required items within 24 hours of notification.  The Contract 
Sum shall be reduced by the cost of these devices.  
 
10.02.3 When the use or storage of explosives or other hazardous materials or equipment is 
necessary for the execution of the Work, the Contractor shall exercise the utmost care and shall 
carry on such activities under the supervision of properly qualified personnel. 
 
10.02.4 All damage or loss to any property caused in whole or in part by the Contractor, any 
Subcontractor, any Sub-subcontractor, or anyone directly or indirectly employed by anyone for 
whose acts they may be liable, shall be remedied by the Contractor.  The City shall document any 
complaint by any person regarding damage or loss to property caused by Contractor by 
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requesting such complainant to complete a Damage Claim form.  A copy of the Damage Claim 
form shall be submitted by the City to the Contractor and the Contractor shall correct the problem, 
repair such damage or otherwise compensate the complainant or file a claim for such damage 
with Contractor’s insurance company within ten (10) days of the receipt of the Damage Claim 
form from the City.  If the City shall have a legitimate basis for believing that such claim is valid, 
the City shall have the option to withhold payment of funds until (i) such damages are repaired; or 
(ii) the City has been provided with evidence that that Contractor has made restitution to the 
complainant.   
 
10.02.5 The Contractor shall designate a responsible member of his organization at the site 
whose duty shall be the prevention of accidents.  This person shall be the Contractor's 
superintendent unless otherwise designated in writing by the Contractor to the City. 

 
10.02.6 All traffic control devices shall conform to the "Manual on Uniform Traffic Control Devices” 
for Streets and Highways", Current Edition. At all times until final acceptance of the Work, the 
Contractor shall provide and maintain at his own expense such signs, lights, watchmen, fences, 
and barriers as may be necessary to properly protect the work and provide for safe and 
convenient public travel.  The Contractor shall provide the Owner with the name and telephone 
numbers of an individual who shall be on 24-hour call for erection and maintenance of the 
protection devices. The cost of any erection or maintenance of the warning or protection devices 
by City Forces may be filed against the Contractor's monthly or final statement without any notice 
to the Contractor. The Director shall, in all cases, determine questions which may arise relative to 
additional traffic control devices. No payment, as such, will be made because of these 
requirements; but the cost thereof will be considered as fully covered by the prices paid for other 
items of work.  Failure to properly provide traffic control devices in accordance with this section, 
the City will issue one written warning and a 24-hour grace period for the Contractor to obtain the 
necessary traffic control devices. The second infraction, the City will place traffic control devices 
at a cost of thirty-five dollars ($35) per day per traffic control device. The cost of the traffic control 
devices will be deducted from the Contractor's monthly invoice.  
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SECTION 11  INSURANCE 
 
11.01 Contractor’s Liability Insurance 

 
11.01.1 The Contractor shall purchase and maintain such insurance required in the Contract 
Documents to protect him from claims which may arise out of or result from the Contractor's 
operations under the Contract, whether such operations be by himself or by any Subcontractor or 
by anyone directly or indirectly employed by any of them, or by anyone for whose acts any of 
them may be liable. 
 
11.01.2 The insurance shall be written for not less than any limits of liability specified in the 
Contract Documents, or required by law, whichever is greater, and shall include contractual 
liability insurance as applicable to the Contractor's obligations for indemnification and 
reimbursement of attorneys’ fees and costs under the Contract Documents. 
 
11.01.3 Certificate(s) of Insurance acceptable to the City shall be filed with the City prior to 
commencement of the Work.  Certificate(s) of Insurance must state:  “The City of Wentzville, 
Missouri is additional insured.”  These Certificates shall contain a provision that coverages 
afforded under the policies will not be canceled until at least 30 days prior written notice has been 
given to the City. 
 
11.01.4 Any certificate or other evidence of insurance, submitted to the City, shall be in a form 
acceptable to the City. In the case of policies written by companies organized in a state other 
than Missouri, the certificate of insurance, or other evidence submitted, shall be countersigned by 
a Missouri resident agent of such company. 
 

Insurance Type Amount 

Workers Compensation   An amount and type in full compliance with 
statutory requirements of Federal and State 
of Missouri law and Employees Liability 
coverage. 
 

Comprehensive General Liability  
 
 
Comprehensive Auto Liability    

$1,000,000 each occurrence 
$2,735,000 aggregate 
 
$1,000,000 per occurrence 
 
 

11.02 Property (Builder’s Risk) Insurance 
 

11.02.1 Unless otherwise provided, the Contractor shall purchase and maintain property 
insurance (Builder’s Risk Insurance) upon the entire Work at the site to the full insurable value 
thereof.  This insurance shall include the interests of the City, the Contractor, Subcontractors and 
Sub-subcontractors in the Work and shall insure against the perils of Fire, Extended Coverage, 
Vandalism and Malicious Mischief. 
 
11.02.2 The Contractor shall purchase and maintain such steam boiler and machinery insurance 
as may be required by the Contract Documents or by law.  This insurance shall include the 
interests of the City, the Contractor, Subcontractors and Sub-subcontractors in the Work. 
 
11.02.3 Certificate(s) of Insurance acceptable to the City shall be filed with the City prior to 
commencement of the Work.  Certificate(s) of Insurance must state on the Certificate:  “The City 
of Wentzville, Missouri is an additional insured.”  These Certificates shall contain a provision that 
coverages afforded under the policies will not be canceled until at least 30 days prior written 
notice has been given to the City. 
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11.02.4 Any loss insured by property insurance maintained by the City shall be adjusted with the 
City and made payable to the City as trustee for the insured, as their interests may appear, 
subject to the requirements of any applicable mortgagee clause. 
 
11.02.5 The City and Contractor waive all rights against each other for damages caused by fire or 
other perils to the extent covered by insurance provided under this Paragraph 11.02 and the 
Contract Documents, City-Contractor Agreement, except such rights as they may have to the 
proceeds of such insurance held by the City as trustee.  The Contractor shall require similar 
waivers by Subcontractors and Sub-subcontractors in accordance with Section 5.02 hereof. 
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SECTION 12  BOND REQUIREMENTS 
 
12.01 Bid Bond 
 
If the total project bid exceeds $50,000 a Bid Bond shall be included in the Bid Proposal and shall be to 
five percent (5%) of the bid value.  The Bid Bond will be required for the total project bid. 
 
12.02 Performance Bond:   

 
If the Contract Sum is in excess of $50,000 the Contractor shall procure and maintain a performance 
bond (the “Bond”) for the benefit of the City of Wentzville (“City”) as required by the laws of the State of 
Missouri and in an amount not less than 100% percent of the aggregate amount of the Contract.  The 
Bond shall serve as security for the faithful performance of this Contract.   

 
12.03 Payment Bond 

 
If the Contract Sum is in excess of $50,000, the Contractor shall procure and maintain a payment bond 
(the “Bond”) as required by the laws of the State of Missouri and in an amount not less than 100% 
percent of the aggregate amount of the Contract.  The Bond shall serve to ensure the payment of all 
persons performing labor and furnishing materials in connection with this Contract.  The Payment Bond 
shall meet all requirements of Section 107.170 RSMo. 
 
12.04 Maintenance Bond:   
 
The Contractor shall procure and maintain a Maintenance Bond in the amount of 10% of the final 
Contract Sum after any and all Change Orders and/or formal contract amendments.  The Maintenance 
Bond shall be in full force for a one (1) year guarantee period from the date of final acceptance.  Final 
payment will not be made until the City receives the Maintenance Bond. The Bond shall serve to ensure 
required maintenance of the Project will be provided throughout the maintenance period.   
 
12.05 Bond Premiums 

 
The premiums on all the Bonds shall be paid by the Contractor.  The Bond shall remain in full force and 
effect during the life of the Contract (Performance and Payment) and during the term of any warranty 
(Maintenance) as required by the specifications and shall be held by the City. 
 
12.06 Additional Requirements and Compliance 

 
12.06.1 The Contractor represents, warrants, and guarantees, and Contractor shall also furnish to 
City a certificate of authority or some other evidence as deemed appropriate by the City 
establishing that the Bond is from a surety that is: authorized to do business in the State of 
Missouri, authorized to become surety on the bonds or obligations of persons or corporations, 
solvent with paid-up capital of not less than the applicable amount provided by the laws of 
Missouri, and, if organized outside the State of Missouri, in compliance with all the provisions of 
Missouri law relating to insurance companies other than life insurance companies.  If, at any time, 
City shall become dissatisfied with any surety or sureties, or if for any other reason the Bond shall 
cease to be adequate security for City, Contractor shall, within ten days after notice from the City, 
substitute an acceptable bond (the “Additional Bond”) in form and sum and signed by other 
sureties as may be satisfactory to City. The premiums on the Additional Bond shall be paid by 
contractor.  All requirements herein applicable to the bond shall also be applicable to the 
Additional Bond.  No further partial payments to Contractor shall be deemed due, nor shall be 
made until the sureties on the Additional Bond shall have qualified. 

 
12.06.2 Contractor shall furnish to City such Bond together with insurance or other documents 
required by the Contract.  The current power of attorney for the persons who sign for any surety 
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company shall be attached to the Bond.  The power of attorney shall be sealed and certified with 
the manual signature of an officer of the surety.  A facsimile signature will not be accepted. 

 
12.06.3 The failure of the Contractor to supply the required Bond along with the evidence of the 
required insurance coverage and other documents required by the Contractor within ten days 
after the executed acceptance is received by the Contractor, or within such extended period as 
may be granted by the City, the City may grant, based upon reasons determined sufficient by the 
City, shall constitute a default and the City may either award the contract to the next responsive 
bidder or re-advertise for bids, and may charge against the Contractor the difference between the 
amount of his/her bid and the amount for which a contract for the work is subsequently executed.  
If a more-favorable bid is received by re-advertising, the defaulting Contractor shall have no claim 
against City for a refund.  Because of the difficulty of ascertaining the damages caused to City, 
said sum shall be considered liquidated damages and shall not constitute a penalty. 

   
12.06.4 The Contractor shall supply the following documents to verify the authenticity of the 
bonds and bonding company: 

 
12.06.4.1 Provide a certificate of authority from the Secretary of State of Missouri 
concerning the authority of the bonding company. 
 
12.06.4.2 Provide proof that the bonding company has an “A” rating from BEST’S 
or Standard and Poor’s. 

 
12.06.4.3 Provide written verification from the bonding company that the bond 
exists and that it is an obligation of the contractor. 
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SECTION 13  CHANGES IN WORK 
 
13.01 Change Orders 

 
13.01.1 The City, without invalidating the Contract, may order Changes in the Work within the 
general scope of the Contract consisting of additions, deletions or other revisions, with the 
Contract Sum and the Construction Schedule being adjusted in accordance with the City-
Contractor Agreement.  All such changes in the Work shall be authorized by Change Order, and 
shall be executed under the applicable conditions of the Contract Documents. 
 
13.01.2 The Contract Sum and the Contract Time may be changed only by Change Order.   The 
Contractor shall make all requests for a Change Order on forms provided by the City upon written 
request to the City. 
 
13.01.3 The cost or credit to the City resulting from a Change in the Work shall be determined in 
accordance with the City-Contractor Agreement. 
 
13.01.4 Changes in the Work outside of the general scope of the Contract shall require an 
amendment to the Contract. 

 
13.02 Claims for Additional Cost 
 
If the Contractor wishes to make a claim for an increase in the Contract Sum, he shall give the City written 
notice thereof within twenty (20) days after the occurrence of the event giving rise to such claim.  This 
notice shall be given by the Contractor and approval granted by the City before proceeding to execute the 
Work.   No such claim shall be valid unless so made.  Any change in the Contract Sum resulting from 
such claim shall be authorized by Change Order. 
 
13.03 Minor Changes in the Work 

 
The City shall have authority to order minor changes in the Work not involving an adjustment in the 
Contract Sum or the Construction Schedule and not inconsistent with the intent of the Contract 
Documents.  Such changes may be effected by Field Order or by other written order.  Such changes shall 
be binding on the City and the Contractor.   
 
13.04 Changes in Excavation Work 
 
During construction, it may become necessary to increase the amount of excavation or to utilize a soil 
stabilization process if unsuitable subgrade conditions are found.  The Contractor shall immediately 
contact the City if this condition occurs.  The City and the Contractor shall agree upon the existence of 
unsuitable subgrade, the depth in which to remove the unsuitable soil, and the extent of the problem area 
prior to any additional work.  No payment will be made for any area which undergoes additional 
excavation which is not indicated in the above scope of work and has not been approved by the City prior 
to the excavation.  If provided in the Contract Documents, all additional excavation which becomes 
necessary shall be paid at the unit bid price for such work.  The City reserves the right to contract with a 
separate contractor for the use of a soil stabilization process.  No direct payment will be made for delays 
incurred due to this process and the Contractor’s only compensation will be the allotment of additional 
days for the delay.  The number of days shall be from the time the Contractor initially notifies the City of 
an unsuitable subgrade condition and until two days after the completion of the soil stabilization process.   
 
13.05 Overhead and Profit from Changes in the Work 
 
The combined overhead and profit included in the total cost to the Owner for a change in the Work shall 
be based on the following schedule: 

 



GC-27 
Revised 10-11-2016 

13.05.1 For the Contractor, for Work performed by the Contractor's own forces, ten (10) percent 
of the cost. 
 
13.05.2 For the Contractor, for Work performed by the Contractor's Subcontractors, five (5) 
percent of the amount due the Subcontractors. 
 
13.05.3 For the Subcontractor involved, for Work performed by that Subcontractors own forces, 
ten (10) percent of the cost. 
 
13.05.4 For each Subcontractor involved, for Work performed by the Subcontractor's Sub-
subcontractors, five (5) percent of the amount due the Sub-subcontractor. 
 
13.05.5 In order to facilitate checking of quotations for extras or credits, all proposals, except 
those so minor that their propriety can be seen by inspection, shall be accompanied by an 
complete itemization of costs including labor, materials and Subcontracts. Where major cost 
items are Subcontracts, they shall be itemized also. 
 

13.06 Altered Quantities 
 

13.06.1 The City reserves the right to make changes in plan details which may vary the accepted 
quantities from those shown on the Bid Form.   
 
13.06.2 The Contractor shall accept, as payment in full, payment at the original Contract unit 
prices bid for the accepted quantities of work done.  No allowance will be made for any increase 
expense or loss of expected profit suffered by the Contractor resulting directly from such altered 
quantities or indirectly from expense derived by handling small quantities of materials or 
performing operations within restricted areas.  No allowance shall be made for any increased 
expense or loss of expected profit suffered because of the anticipated use of specific equipment 
which was not used. 
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SECTION 14  UNCOVERING AND CORRECTION OF WORK 
 
14.01 Uncovering of Work 

 
14.01.1 If any Work should be covered contrary to the request of the City, it must, if required by 
the City, be uncovered for his observation and replaced, at the Contractor's expense. 
 
14.01.2 If any Work has been covered which the City has not specifically requested to observe 
prior to being covered, the City may request to see such Work and it shall be uncovered by the 
Contractor.  If such Work is found to be in accordance with the Contract Documents, the Cost of 
uncovering and replacement shall, by appropriate Change Order, be charged to the City.  If such 
Work be found not in accordance with the Contract Documents, the Contractor shall pay the costs 
of uncovering and replacement. 
 

14.02 Correction of Work 
 

14.02.1 The Contractor shall promptly correct all Work rejected by the City as defective or as 
failing to conform to the Contract Documents, whether observed before or after substantial 
completion of the Work, and whether or not fabricated, installed or completed.  The Contractor 
shall bear all cost of correcting such rejected Work. 
 
14.02.2 If, within one year after the date of substantial completion or within such longer period of 
time as may be prescribed by law or by the terms of any applicable special guarantee required by 
the Contract Documents, any of the Work is found by the City to be defective or not in 
accordance with the Contract Documents, the Contractor shall correct it within 5 days after 
receipt of a written notice from the City.  If the Contractor does not correct such deficiencies 
within that time, the City shall be entitled to specific performance from a court of equity or money 
damages in the amount of the reasonable cost of repairs, if adequate, provide that nothing shall 
limit the City’s ability to draw upon the Performance and Maintenance Bond to correct such 
deficiencies.  In all situations in which the City is forced to enforce the terms or specifications of 
the contract documents, the City shall be entitled to its reasonable attorneys’ fees for 
enforcement of any provision of the contract documents.         
 
14.02.3 All such defective or non-conforming Work under Subparagraphs 14.2.1 and 14.2.2 shall 
be removed from the site if necessary, and the Work shall be corrected to comply with the 
Contract Documents without additional cost to the City. 
 
14.02.4 The Contractor shall bear the cost of making good all work of separate contractors 
destroyed or damaged by such removal or correction. 
 
14.02.5 In the alternative to Section 14.02.3, if the Contractor fails to correct such defective or 
non-conforming Work, the City may correct it in accordance with Section 3.03 hereof. 

 
14.03 Acceptance of Defective or Non-Conforming Work 

 
14.03.1 If the City prefers to accept defective or non-conforming Work, it may do so instead of 
requiring removal and correction, in which case a Change Order will be issued to reflect an 
appropriate reduction in the Contract sum, or if the amount is determined after final payment, it 
shall be paid by the Contractor. 
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SECTION 15  PURCHASE OF MATERIALS AND EQUIPMENT 
 
15.01 Sales Tax Provisions 
 
This project is exempt from all sales taxes for construction materials and supplies used directly in fulfilling 
contract requirements.  Sales tax shall not be included in the unit costs for this project.  The Contractor 
shall follow the regulation as outlined in RSMo 144.062.1. 
 
The City will issue the Contractor a project exempt certificate which is to be given to the applicable 
suppliers and used only for the specific project identified and will expire on the date indicated unless 
renewed by the City. 
 

15.01.1 Contractor shall: 
 

15.01.1.1 Order all necessary materials and equipment to complete the Work and 
the Project in accordance with the Plans and Specifications. 

 
15.01.1.2 Inspect all delivered materials for conformance to specifications, 
damage, or breakage and subsequently accept materials if found to be satisfactory. 

 
15.01.1.2.1 Purchase of materials on behalf of the City shall not 
relieve the Contractor of obligations to order, schedule deliveries, 
inspect, accept, or reject, store, handle or install materials or perform any 
other duties required by the Contract Documents or customarily 
performed in conjunction with providing materials to complete the Work. 

 
15.01.1.2.2 Costs of complying with the foregoing Special Sales Tax 
Provisions shall be included in the Bid Proposal submitted and the 
Contractor shall not be entitled to receive additional compensation for 
such compliance. 

 
15.02 Use of American Made Products.   
 
Any manufactured goods or commodities used or supplied in the performance of the Contract Documents 
or any subcontract thereto shall be manufactured or produced in the United States as required and in 
accordance with Section 34.353 RSMo.  

 
15.02.1 This section shall not apply when: 

 
15.02.1.1 The purchase, lease, or contract involves an expenditure of less than 
twenty-five thousand dollars;  

 
15.02.1.2 Only one line of a particular good or product is manufactured or 
produced in the United States; 

 
15.02.1.3 The specified products are not manufactured or produced in the United 
States in sufficient quantities to meet the City’s requirements or cannot be manufactured 
or produced in the United States within the necessary time in sufficient quantities to meet 
the City’s requirements; 

 
15.02.1.4 Obtaining the specified products manufactured or produced in the United 
States would increase the cost of the contract by more than ten percent. 
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15.02.2 If the goods or commodities are not exempt due to a circumstance described in Section 
15.02.1, then the Contractor shall provide the City with the information necessary to make the 
certifications required under Section 34.353 RSMo. 

 
15.03 Missouri Products  
 
Contractors are encouraged to purchase commodities and tangible property manufactured, produced, or 
grown within the local area and in the State of Missouri, and from all firms, corporations, or individuals 
with licensed businesses in the State of Missouri.  
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SECTION 16  SPECIAL PROVISIONS 
 
16.01 Scheduling of Work and Interference with Traffic 

 
16.01.1 The Contractor’s work must be scheduled and accomplished in stages such that local 
traffic is maintained during construction.  It shall be the Contractor’s responsibility to provide a 
traffic way that is usable in all weather conditions.  The Contractor shall construct and maintain in 
a safe condition temporary pavements and connections for local traffic.   
 
16.01.2 Suitable temporary barriers shall be provided to protect traffic from the Work if necessary.  
At all times until final acceptance of the Work, the Contractor shall provide and maintain such 
signs, lights, barriers, cones, watchmen or flaggers as may be necessary to properly protect the 
Work and provide for safe and convenient public travel. In the case of open excavations or other 
potentially hazardous conditions existing during non-working periods, the traveling public will be 
protected and advised by signs and flasher barricades.  Parking of equipment or storage of 
materials on or near the Project site will be permitted only if adequate protective devices are 
provided and then only for the minimum time required for any specific job.   
 
16.01.3 No additional payment shall be made for temporary guardrail, barriers, signs, lights, or 
other work as may be necessary to maintain traffic and to protect the Work and the public and all 
labor, equipment and material necessary to accomplish this task shall be considered incidental.   

 
16.02 Access 

 
16.02.1 Areas of intersections and roadways within the construction limits shall be constructed in 
phases so that at no time will access be denied. 
 
16.02.2 Access to private driveways may be limited by the nature of the Work.  The Contractor 
shall schedule his work such that at no time during the life of this Contract will any driveway be 
denied access for any reason other than the curing of concrete.  All concrete, including curbs, 
sidewalks and driveway pavements, shall be formed and poured within a two calendar day period 
for each and every driveway.  Excavation for this work shall be accomplished a maximum of one 
calendar day prior to forming, however, access shall be provided immediately after excavation.  
At the end of the curing period, access shall be immediately supplied using asphalt or compacted 
aggregate. 
 
16.02.3 All temporary materials used for access will be the responsibility of the Contractor and 
shall be included in his unit bid price for each related item.  No separate payment will be made for 
the placement, maintenance or removal of said access. 
 
16.02.4 If said access is not supplied as set out above, the City will supply said access with its 
own forces, without notification to the Contractor, and will deduct such costs from the sums due 
the Contractor, notwithstanding any other provisions given this Contract.  Wherever excavation 
affects pedestrian access to houses or public buildings, plank or other suitable bridges shall be 
placed at convenient intervals.  

 
16.03 Construction Staking and Layout 
 
The Contractor shall be responsible for providing all labor, equipment and materials necessary for 
construction staking and layout as required, to the grades, elevations and alignment as determined by the 
City.  No separate payment will be made for construction staking and layout.  The Contractor shall make 
his bid accordingly.  No payment shall be made for restaking except as expressly authorized due to 
changes made by the City during construction. 
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16.04 Pre-Construction Conference 
 
A preconstruction conference may be held prior to the issuance of a notice to proceed with the Work.  
This meeting will be attended by the Contractor, the City, and representatives of the various utility 
companies that have facilities in the project area.  The meeting date will be established after the taking of 
bids and at a time convenient to all parties. 
 
16.05 Sequence of Work 

 
16.05.1 A schedule of the Contractor’s work shall be submitted to the City for approval.  It shall 
contain a listing of the order in which the Contract items will be constructed and the approximate 
dates for starting and finishing each Contract item. 
 
16.05.2 The Contractor shall furnish the City his proposed sequence and schedule for the 
completion of all work for its review and approval prior to the time of the preconstruction 
conference.  The City shall have the right to specify the order of construction as deemed 
necessary.   
 
16.05.3 The Contractor shall update and provide the City the revised schedule as necessary. 
 

16.06 Control of Materials 
 

16.06.1 The Contractor shall collect all materials tickets to verify the quantity of each item.  
Material tickets shall be collected and provided to the City in their original form.  Photocopy or fax 
copies will not be accepted.  All tickets shall be submitted on the day of delivery, either to the City 
personnel or the Public Works Department, or they shall not be accepted for payment. 
 
16.06.2 Contractors and subcontractors shall produce letters of certification or certified test 
reports from materials producers and suppliers in order to determine compliance with 
specifications for designated materials prior to the incorporation thereof into the work. 
 
16.06.3 The City will determine which materials are to be tested.  The form and content of these 
test reports shall be in accordance with recognized standards and practices for this work or as 
otherwise determined by the City. 
 

16.07 Termination by the Owner for Cause 
 

16.07.1 In addition to all other remedies available to the Owner, the Owner may terminate the 
Contract if the Contractor: 
 

16.07.1.1 Refuses or fails to supply enough properly skilled workers or proper 
materials; 

 
16.07.1.2 Fails to make payment to Subcontractors for materials or labor in 
accordance with the respective agreements between the Contractor and the 
Subcontractors; 

 
16.07.1.3 Disregards applicable laws, statutes, ordinances, codes, rules and 
regulations, or lawful orders of a public authority; or  

 
16.07.1.4 Otherwise is guilty of substantial breach of a provision of the Contract 
Documents. 

 
16.07.2 When any of the above reasons exists, the Owner may without prejudice to any other 
rights or remedies of the Owner and after giving the Contractor and the Contractor's surety, if 
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any, seven days' written notice, terminate employment of the Contractor and may, subject to any 
prior right of the surety: 
 

16.07.2.1 Exclude the Contractor from the site and take possession of all materials, 
equipment, tools, and construction equipment and machinery thereon owned by the 
Contractor; 

 
16.07.2.2 Accept assignment of subcontracts; and 

 
16.07.2.3 Finish the Work by whatever reasonable method the Owner may deem 
expedient. Upon written request of the Contractor, the Owner shall furnish to the 
Contractor a detailed accounting of the costs incurred by the Owner in finishing the Work. 

 
16.07.3 When the Owner terminates the Contract for cause, the Contractor shall not be entitled to 
receive further payment until the Work is finished. 

 
16.07.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including 
compensation for professional services (including architects and engineers) and expenses made 
necessary thereby, and other damages incurred by the Owner and not expressly waived, such 
excess shall be paid to the Contractor.  If such costs and damages exceed the unpaid balance, 
the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or 
Owner, as the case may be, shall be certified by the project architect, upon application, and this 
obligation for payment shall survive termination of the Contract. 

 
16.08 Termination by the Owner for Convenience 

 
16.08.1 The Owner may, at any time, terminate the Contract for the Owner's convenience and 
without cause. 
 
16.08.2 Upon receipt of written notice from the Owner of such termination for the Owner's 
convenience, the Contractor shall: 

 
16.08.2.1 Cease operations as directed by the Owner in the notice; 

 
16.08.2.2 Take actions necessary, or that the Owner may direct, for the protection 
and preservation of the Work; and 

 
16.08.2.3 Except for Work directed to be performed prior to the effective date of 
termination stated in the notice, terminate all existing subcontracts and purchase orders 
and enter into no further subcontracts and purchase orders. 

 
16.08.3 In case of such termination for the Owner's convenience, the Contractor shall be entitled 
to receive payment for Work executed, and actual costs incurred by reason of such termination. 
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JOB SPECIFIC PROVISIONS 
 
 

 
 
JSP-1 – Additional Testing 

 
Description.  In addition to the testing requirements as outlined in the Standard 
Specifications, the Contractor shall procure a temporary portable generator on site, to 
test the installed transfer switch.  The public works facility shall be temporarily operated 
for a period of 2 hours using the temporary generator.  While operating the public works 
facility with the temporary generator, the loads shall be varied to test the operations 
under minimum, normal operation, and full operational loads.  Based on JSP-2, the 
Contractor shall determine the appropriate size generator for temporary operation. 
 
Method of Measurement.  Additional Testing will not be measured. 
 
Basis of payment.  No direct payment will be made for Additional Testing and shall be 
considered incidental to the Work. 

 

JSP-2 – Load Verification 

 
Description.  Prior to purchase or submittal of any materials, the Contractor shall verify 
the loads present under minimal, normal operation, and full operational conditions.  The 
Contractor shall use the loading information to verify the rating of all materials to be 
purchased or supplied as part of the project. 
 
Method of Measurement.  Load Verification will not be measured. 
 
Basis of payment.  No direct payment will be made for Load Verification and shall be 
considered incidental to the Work. 

 



 

 

 

 

 

 

 

 

Public Works Transfer Switch 

Installation Specifications 
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DIVISION 16 – ELECTRICAL 
Section 16010 – General Electric Requirements 

 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. Work i ncluded i n t his s ection i s g eneral i n nat ure and appl icable t o el ectrical 
system w ork. C ontractor i s al so di rected t o ot her s ections o f D ivision 16 - 
Electrical for additional related specifications for items described in this section. 

B. Work included in this section shall apply to installation and testing of all materials 
and eq uipment nec essary t o c ompletely i nstall el ectrical s ystem as  s hown on 
drawings and as  des cribed her ein i n t hese s pecifications, or  as  may be  
necessary for a complete and operational electrical system.  

C. Unless otherwise noted, all electrical equipment shown on project drawings shall 
be furnished under Division 16. 

D. Drawings per taining to this i nstallation i ndicate g eneral l ocation o f conduits, 
wiring, distribution and motor control centers, lighting and outlets, and other 
details necessary for installation of system. 

E. Electrical i nstallation as  s hown on dr awings an d as  s pecified her ein i s bas ed 
upon best available information, with regard to characteristics of mechanical 
equipment specified.  In the event changes are necessary in order to 
accommodate mechanical equipment furnished, nec essary r evisions w ill be  
made with approval of Owner’s representative. 

F. Any m inor c hanges i n l ocation o f e quipment, t o i nclude c onduits, out lets, et c., 
from those shown on drawings, shall be made without extra charge if so directed 
by Owner’s representative.  These changes shall be any changes in location that, 
had new  l ocation been  t he bi d-upon l ocation, w ould not  hav e r esulted i n an  
increase in contract construction cost over that actually bid. 

G. All electrical equipment shall be installed in conformance with applicable sections 
of N PFA 70 - National E lectrical C ode, r espective eq uipment m anufacturer's 
directions, as  detailed on dr awings and as specified herein.  A ny installations 
which void U.L. listing (or other third party listing) and/or manufacturer's warranty 
of a device or equipment shall NOT be permitted. 

H. RELATED CONTRACT WORK DESCRIBED ELSEWHERE IN THESE 
SPECIFICATIONS: 

 
Electrical Contractor shall note that it is not the intent of these Division 16 
specifications he rein t o be al l-inclusive of  el ectrically r elated w ork t o b e 
performed as part of this contract.  

   
Contractor shall also comply with electrical requirements in these sections of the 
specifications, i ncluding, but  not  l imited t o, w iring o f motors, c ontrol panels 
furnished by  ot hers, HVAC eq uipment and  al l ot her el ectrically powered 
equipment furnished by others under this project. 
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1.02 LAWS AND ORDINANCES 

A. In i nstallation of  t his work, C ontractor s hall comply i n e very r espect w ith 
requirements of National Electrical Code (NEC), National Board of Fire 
Underwriters, and any state and local requirements, laws and ordinances as may 
be applicable. 

B. If, in opinion of the Contractor, there is anything in drawings or specifications that 
will not strictly comply with above laws, ordinances and rules, the matter shall be 
referred to the attention of the Owner’s representative for a decision before 
proceeding with that part of the work.  No changes on drawings or in 
specifications shall be made without the full consent of Owner’s representative. 

C. Contractor shall obtain and pay for all licenses, permits and inspections required 
by abo ve laws, or dinances and r ules f or en tire el ectric w iring j ob c alled f or i n 
these specifications and accompanying drawings. 

1.03 DRAWINGS 

A. Drawings for electrical work will be a part of electrical drawings to which will be 
added, dur ing the per iod of  c onstruction, any  ot her det ail dr awings as  m ay be  
necessary in opinion of Owner’s representative, to show proper installation of 
various appliances or equipment with relation to project. 

B. Drawings and specifications are intended to be descriptive only, and any error or 
omissions o f det ail i n ei ther shall no t relieve C ontractor from obl igations 
thereunder to install in correct detail any and all materials necessary for complete 
and operating electrical systems to extent shown on drawings and described in 
this specification. 

C. Contractor shall, during progress of job, record any and all changes or deviations 
from o riginal dr awings, and, at  completion o f p roject, shall del iver t o O wner’s 
representative a single marked-up set of "as-built" drawings. 

1.04 SHOP AND ERECTION DRAWINGS 

A. This Contractor shall prepare shop d rawings for all parts of his work.  B efore 
commencing any  w ork or  pr oviding any  m aterial, C ontractor s hall s ubmit for 
approval of  Owner’s r epresentative al l dr awings relating t o c onstruction, 
arrangement or  di sposition o f equipment ent ering i nto c ontract, and  s how 
complete equipment with manufacturer's specifications of same. 

B. Shop dr awings of  al l di stribution and m otor control centers, panels, power and  
lighting s ystems, fixtures, w ire, c ables, dev ices, et c. s hall be s ubmitted for 
approval, as well as complete details of all systems not shown in detail on 
drawings. 

C. SHOP D RAWINGS SH ALL BE F ULLY D ESCRIPTIVE O F AL L M ATERIALS 
AND E QUIPMENT T O B E I NCORPORATED I NTO THIS P ROJECT.  
CONTRACTOR S HALL CA REFULLY CHE CK A LL S UBMITTED S HOP 
DRAWINGS, MAKING SURE THEY ARE COMPLETE IN ALL DETAILS AND 
COVER SPECIFIC ITEMS AS HEREINAFTER SPECIFIED. 
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D. Shop dr awings s hall b e s ubmitted i n s ufficient q uantity as  r equired by  t he 
General Conditions.  Three (3) copies will be retained by the Engineer for his use 
and records. 

E. No m aterial or  eq uipment s hall be a llowed a t t he s ite unt il s hop dr awings 
approved by the Engineer are received by the Resident Engineer at the site. 

F. The following information shall be c learly marked on each shop drawing, catalog 
cut, pamphlet, specifications sheet, etc. submitted: 

   
  PROJECT TITLE:  
  BRANCH OF WORK:   ELECTRICAL 
  NAME OF BUILDING OR LOCATION: 

PAGE OF DRAWINGS OR SPECS WITH WHICH EQUIPMENT COMPLIES: 
  DATE: 
  SUBMITTED BY: 
 
PART 2     PRODUCTS 

2.01 PRODUCTS SHALL BE AS SPECIFIED IN OTHER SECTION AND AS DETAILED ON 
THE DRAWINGS. 

PART 3     EXECUTION 

3.01 EQUIPMENT STORAGE 

A. Except as indicated below, all electrical equipment considered to be a part of this 
contract shall be s tored before installation in a warm, dry, indoor area so as to 
protect the equipment from physical damage, freezing, dirt and any other harmful 
effects. 

B. The following el ectrical eq uipment s hall be per mitted to be s tored out doors on  
pallets or without direct contact with the earth, under tarpaulins or plastic covers: 
 
1. Conduit. Does not include boxed fittings, etc., which shall be stored indoors. 
2. Cable Tray. Does not include boxed hardware, which shall be stored indoors. 
3. Ground Rods. 
4. Wire and Cable. 
5. Rebar. 
6. Strut-type framing members. Does not include boxed hardware, which shall 

be stored indoors. 
7. Exterior pad mount transformers. 
8. Exterior Pad-Mounted Med. Voltage Switchgear. 
9. Other el ectrical e quipment not  l isted her ein, w ith w ritten appr oval of  t he 

Owner’s Authorized Representative. 

C. The following el ectrical eq uipment s hall be p ermitted t o be s tored ex posed 
outdoors on pallets or without direct contact with the earth: 
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1. Light Poles. Does not include light fixtures or boxed hardware, which shall be 
stored indoors. 

2. Other el ectrical e quipment not  l isted her ein, w ith w ritten appr oval of  t he 
Owner’s Authorized Representative. 

D. The i nstallation o f el ectrical eq uipment s hall not  be gin un til t he s tructure, if 
required, within which the equipment is to be permanently housed, is complete 
enough to provide protection from weather and vandalism (i.e. roof, windows and 
temporary padlockable or permanent doors installed). 

E. The C ontractor w ill b e r esponsible f or ens uring c onformance w ith t hese 
procedures. 

3.02 EQUIPMENT MOUNTING 

A. All eq uipment and m aterials s hall be i nstalled and c ompleted i n a  f irst-class 
workmanlike manner. The right is reserved to direct the removal and replacement 
of any  i tem, w hich i n t he opi nion o f the Owner's R epresentative and/ or 
Architect/Engineer does  not  pr esent an or derly and r easonably n eat or  
workmanlike appearance, provided such items can be properly installed in an 
orderly way by usual methods in such work. 

B. The app roximate l ocation o f al l e quipment a nd dev ices i s s hown on the 
Drawings. The Owner's R epresentative and/or Architect/Engineer reserves the 
right to change the location of all equipment or devices 6 f t in any direction at no 
additional cost provided such changes are requested before final installation. 

C. Install all equipment with ample space allowed for removal and repair.  Provide 
ready ac cessibility t o r emovable par ts o f e quipment and to al l w iring w ithout 
moving equipment which is installed or which is already in place.  Provide access 
panels for all devices installed above non-accessible ceilings and/or within walls 
or partitions. 

D. Install el ectrical eq uipment w ith due c onsideration t o v entilating duc ts, HV AC 
equipment, mechanical piping, etc., adjusting locations as necessary. 

E. Electrical eq uipment s hall be i nstalled t o m aintain m inimum c learances pe r 
Article 110 of NEC and ANSI C2 (National Electrical Safety Code.) 

F. Electrical C ontractor s hall be r esponsible f or furnishing and s etting al l anc hor 
bolts required to install Electrical Contractor's equipment. 

G. Where concrete mounting pads  are required for electrical equipment mounting, 
Electrical Contractor shall f urnish all concrete and form w ork ne cessary t o 
complete the installation. 

H. Where el ectrical eq uipment i s l ocated on dam p or  w et walls or  locations as  
directed, it shall be " stand-off" mounted a m inimum of ½" from wall in a manner 
so t hat r ear o f e quipment i s f reely e xposed t o s urrounding ai r. M ethod of  
mounting s hall be  appr oved by  O wner’s r epresentative be fore e quipment i s 
mounted. 

I. Unless otherwise noted, top of safety-switches, control panels, and similar 
equipment shall be 5’-0” above finish floor or finish grade. 
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J. Enclosures for panelboards, switches or overcurrent devices shall not be used as 
junction boxes, aux iliary g utters or  raceways f or conductors feeding t hrough or  
tapping-off to other switches or overcurrent devices, unless adequate space for 
this purpose is provided and the equipment is listed for this use. 

K. In order t o maintain NEC r atings and c lassifications of  cables, do not  combine 
conduit c ontents or  modify c onduit m aterials o f construction unless s pecifically 
directed or shown otherwise on project documents. 

L. Per NEC 300.11(A)(2), when independent electrical equipment support wires are 
installed within dropped-ceiling areas, they shall be distinguished by color, 
tagging, or other permanent effective means. 

3.03 COORDINATION 

A. Provide day -to-day c oordination w ith t he w ork o f o ther contractors en gaged in 
this project.  Execute the work in a manner not to interfere with other Contractors, 
and vice-versa. 

B. Coordinate w ith ot her contractors r egarding t he l ocation and s ize of  pi pes, 
raceways, duc ts, openi ngs, dev ices, s o t hat t here m ay be no i nterferences 
between installation or of the progress of any contractor.  

C. Coordinate installation of equipment and wiring with the established construction 
schedule.  

D. Provide temporary platforms and hand rails as required, to allow installation of 
electrical components and raceway systems. 

3.04 PROTECTION OF WORK 

A. Protect work from injury by keeping all conduit and boxes capped and plugged or 
otherwise protected.  This includes dam age by freezing and/or stoppage from 
building materials, sand, dirt, or concrete. 

B. Protect al l equipment and fixtures from damages dur ing the project, provide al l 
tarpaulins, drop cloths, barricades, temporary heaters or auxiliary equipment. 

C. All m aterials or  e quipment da maged dur ing c onstruction s hall be r epaired o r 
replaced with new items to the satisfaction of the Architect/Engineer. 

END OF SECTION 16010 
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DIVISION 16 – ELECTRICAL 
Section 16060 – Electrical Demolition 

 
PART 1     GENERAL  
 

1.01 WORK INCLUDES 

A. Electrical demolition. 

1.02 RELATED WORK (RESERVED) 
 
 
PART 2     PRODUCTS 
 

2.01 MATERIALS AND EQUIPMENT (RESERVED) 

PART 3     EXECUTION 
 

3.01  EXAMINATION 
 

A. THE DRAWINGS AR E I NTENDED T O I NDICATE THE SC OPE OF WORK 
REQUIRED AND NOT TO INDICATE EVERY BOX, CONDUIT, OR WIRE THAT 
MUST BE REMOVED. 

B. Where walls, ceilings, etc., are indicated as being removed on general plans, the 
Contractor s hall be r esponsible for t he removal of  al l el ectrical equipment, 
devices, fixtures, wiring, systems, etc., from the removed area. 

C. Where ceilings, walls, partitions, etc., are temporarily removed and replaced by 
others, t his C ontractor s hall be r esponsible f or the r emoval, s torage, and  
replacement of equipment, devices, fixtures, raceways, wiring, systems, etc. 

D. Verify that abandoned wiring and equipment serve only abandoned equipment or 
facilities.  E xtend c onduit, w ire and e quipment to facilities or  e quipment w hich 
shall r emain i n ope ration following dem olition.  E xtension o f conduit w ire 
equipment shall be compatible with surrounding area. 

E. Coordinate s cope o f work w ith a ll ot her C ontractors and t he Owner’s 
representative at the project site.  Schedule removal of equipment and electrical 
service to avoid conflicts. 

F. Bid submittal means Contractor has visited the project site and has verified 
existing conditions and scope of work. 

G. Prior t o beginning any  work, t he C ontractor s hall f ield det ermine al l e xisting 
circuits and equipment powered by these circuits in the areas of demolition. 
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3.02 PREPARATION 
 
 

A. Disconnect electrical systems scheduled for removal.   

B. Coordinate utility service outages with the Owner’s representative. 

C. Provide temporary wiring and connections to maintain existing systems in service 
during construction.  When work must be per formed on ene rgized equipment or 
circuits, use personnel experienced in such operations. 

 

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 
 

A. Demolish and extend existing electrical work as outlined in the plans. 

B. Remove, r elocate, and  ex tend ex isting i nstallations t o ac commodate new  
construction. 

C. Where pos sible, r emove abandoned w iring and r aceway t o s ource o f s upply.  
Abandoned conduits which extend to below grade shall be removed to minimum 
of 1'-0" below grade and capped to prevent entry of water. 

D. Remove exposed abandoned raceway.  Cut raceway flush with walls and floors, 
and pat ch s urfaces.  R emove al l as sociated c lamps, han gers, s upports, et c. 
associated with raceway removal.   

E. Disconnect abandoned out lets and t oggle s witches and r emove dev ices.  
Remove abandoned outlets and toggle switches if conduit servicing them is 
abandoned and removed.  Provide blank cover for abandoned outlet boxes which 
are not removed.   

F. Disconnect and remove abandoned panelboards and distribution equipment. 

G. Disconnect and r emove electrical dev ices an d eq uipment s erving utilization 
equipment that has been removed.   

H. Disconnect and r emove abandoned l uminaires.  R emove br ackets, s tems, 
hangers, and o ther ac cessories.  Place ex isting fluorescent bal lasts i n E .P.A. 
approved c ontainers for P .C.B.’s and  di spose of t hem i n an E .P.A. a pproved 
landfill.  P rovide doc umentation that P .C.B. di sposal r equirements hav e been 
met. 

I. Repair adjacent construction and finishes damaged during demolition and 
extension work. 

J. Maintain ac cess t o ex isting el ectrical i nstallations which r emain ac tive.  Modify 
installation or provide access panel as appropriate. 

K. Extend existing i nstallations using materials and m ethods compatible with 
existing electrical installations, or as specified.  
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3.04 CONTINUITY OF SERVICE DURING ELECTRICAL DEMOLITION 
 

A. Contractor shall maintain continuity of service to all existing electrical equipment 
to be removed or replaced until such equipment is no longer needed to maintain 
process operation at the facility. This may require temporary relocation of 
equipment t o be removed, temporary wiring o f eq uipment to be removed and 
temporary pow er g eneration us ing po rtable generators as  r equired t o maintain 
operation of critical process equipment at the facility. 

B. Contractor shall not e that the p roposed improvements under  t his contract shall 
occur a t an  ex isting facility that m ust remain i n oper ation dur ing the 
improvements. Construction sequencing to minimize power outages at the facility 
is mandatory. 

C. There shall be no pow er outages of any kind or duration whatsoever without the 
written consent of the owner's authorized representative. Failure to comply with 
this requirement could result in substantial penalty charges being assessed the 
contractor. 

D. With as sistance and ap proval of  the ow ner's a uthorized r epresentative(s), t he 
contractor shall develop a written electrical demolition sequence schedule as part 
of the overall Electrical Construction Sequence Schedule. No electrical work shall 
begin without this written construction sequence schedule. 

E. Prior to beginning of any work requiring a power outage of any kind or duration, 
the contractor shall have all labor, material and eq uipment on s ite and ready for 
use. 

F. Maximum duration of any single power outage, whether partial or complete, shall 
be four (4) hours - however this maximum duration shall only apply in low f low 
conditions and,  ag ain, only with t he written appr oval of  t he owner's aut horized 
representative. 

G. Whenever possible, the contractor shall coordinate the electrical power outages 
to c oincide w ith r elevant pr ocess i nterruptions schedules by  ot her c ontractors 
and trades on this jobsite. This will minimize the number of process flow 
interruptions the facility must sustain. 

END OF SECTION 16060 
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DIVISION 16 – ELECTRICAL 
      Section 16111 – Conduit and Raceway 
 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. Work included in this section is conduits, raceways and fittings required for 
operation and maintenance of facility. 

1.02 RELATED SECTIONS 

A. Section 16010 – General Electrical Requirements 

B. Section 16123 – Building Wire and Cable 

C. Section 16190 – Supporting Devices 

1.03 REFERENCE TO STANDARDS 

A. Federal Specifications WW-C-581d 

B. Federal Specifications WW-C-540c 

C. Federal Specifications WC-1094-A 

D. ANSI C80.1 

E. ANSI C80.3 

F. ANSI C80.5 

G. UL Standard UL-6 Electrical Rigid Metal Conduit – Steel 

H. UL Standard UL-6A Electrical Rigid Metal Conduit – Aluminum, Red Brass and 
Stainless Steel 

I. UL Standard UL-651 Standard for Schedule 40, 80, Type EB and a Rigid PVC 
Conduit and Fittings. 

J. NEMA RN1 

K. NEMA RN2 

L. NFPA 70 (NEC) 

M. NEMA TC-2 

N. NEMA TC-3 

O. NEMA TC-7 

1.04 DELIVERY, STORAGE AND HANDLING 

A. Conduits shall not be s hipped loose, but shall be bundled by sizes.  T hreads of 
metal c onduits s hall be pr otected by  pl astic c aps.  Fi ttings s hall be s tored i n 
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boxes. All equipment shall be stored on pal lets to prevent contact with earth and 
shall be covered with plastic sheeting to protect them from dirt and weather. 

1.05 SUBMITTALS (SUBMIT ONLY ON TYPES APPLICABLE FOR PROJECT) 

A. Submit under provisions of Division 1. 

B. Schedule 40 Galvanized Rigid Steel Conduit 

C. PVC Coated Galvanized Rigid Steel Conduit  

D. Schedule 40 Aluminum Rigid Conduit 

E. Electrical Metallic Tubing (EMT) 

F. Rigid PVC Conduit 

G. Flexible Metal Conduit 

H. Liquid Tight Flexible Metal Conduit 

I. Explosion-proof Flexible Metal Couplings 

J. Fittings and Conduit Bodies 

K. Expansion/Deflection Fittings 

L. Lay-In Wireway 

M. Conduit Seals 
1. Conduit Fire Stopping 
2. Conduit Water Seals 
3. Conduit Explosion Proof Seals 

1.06 QUALIFICATIONS 

A. All m aterials s hall be  purchased new  f rom s uppliers/manufacturers regularly 
engaged in the business of electrical conduit, ducts and fittings. 

1.07 MAINTENANCE SERVICE (WARRANTY) 

A. All equipment shall be warranted to be free from defects in material and 
workmanship for a per iod of  one y ear f rom dat e o f s ubstantial c ompletion 
established by Owner. 

 
 

PART 2     PRODUCTS 

2.01 EQUIPMENT SPECIFICATION 
Note that all types specified below may not be used on every project.  Refer to project 
drawings for individual project requirements. 
 

A. Schedule 40 Galvanized Rigid Steel Conduit: 
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Conduit s hall be o f heavy wall t ype f abricated from mild s teel tubing and s hall 
have a hot-dipped galvanized inner and outer coating, with a final coating of zinc 
chromate.  Conduit and installation s hall c omply with all requirements in N EC 
Article 344 .  Mounting hardware shall be  corrosion resistant, s tainless s teel, or  
galvanized steel.   

B. PVC Coated Galvanized Rigid Steel Conduit: 
 

PVC coated galvanized rigid steel conduit shall be Robroy Industries Plasti-Bond, 
or eq uivalent. P VC c oating s hall be a m inimum o f 40 m ils i n t hickness and  
permanently fused to hot-dipped galvanized rigid steel conduit. A urethane inner 
coating shall be appl ied to the conduit interior and a c lear urethane coating shall 
be appl ied ov er t he galvanized t hreads.  C onduit and i nstallation shall c omply 
with all requirements in NEC Article 344.  Mounting hardware shall be c orrosion 
resistant: PVC coated supporting devices with stainless steel hardware. 

C. Schedule 40 Rigid Aluminum Conduit 
 

Conduit shall be of  6063 aluminum alloy, T-1 temper (Former designation T-42).  
Rigid aluminum conduit shall be third-party listed for use in classified (hazardous) 
locations.  Conduit and installation shall comply with all requirements in NEC 
Article 344.   D o no t u tilize s teel or  i ron c onduit fittings w ith al uminum c onduit.  
Mounting hardware shall be corrosion resistant: stainless steel or aluminum. 

D. Electrical Metallic Tubing (EMT) 
 

EMT shall be hot dip galvanized steel with an organic corrosion resistant coating 
and shall be produced in accordance with U.L. Standard 797, ANSI C80.3 and 
NEMA RN2.  Fi ttings for EMT conduit shall be compression type only, set-screw 
type f ittings shall not  be ut ilized.  C onduit and i nstallation shall comply with al l 
requirements in NEC Article 358.Mounting hardware shall be corrosion resistant: 
zinc, galvanized steel, aluminum or stainless steel.   

E. Rigid PVC Conduit: 
 

Conduit shall be Schedule 40 or Schedule 80, as noted on the drawings, PVC, 
90°C, U L r ated o r ap proved eq uivalent.  M aterial s hall c omply t o NEMA 
Specification TC-2 (Conduit), TC-3 (Fittings-UL-514), and UL-651 (Standard for 
rigid nonmetallic conduit).  Conduit and fittings shall carry a UL label (on each 10 
foot l ength o f c onduit a nd s tamped or  m olded on ev ery f itting).  C onduit and  
fittings shall be identified f or type and manufacturer and shall be traceable to 
location of pl ant and date manufactured.  Markings shall be legible and 
permanent. C onduit s hall be m ade from pol yvinyl c hloride C -300 c ompound 
which i ncludes i nert modifiers t o improve weatherability, heat  di stortion.  C lean 
rework material, generated by  m anufacturer's o wn c onduit pr oduction, may be 
used by  s ame m anufacturer, pr ovided end pr oducts m eet r equirements of  this 
specification.  C onduit a nd fittings s hall be homogeneous plastic material free 
from v isible c racks, holes, or  foreign inclusions.  Conduit bore shall be s mooth 
and free of bl isters, nicks or other imperfections which could mar conductors or 
cables.  C onduit, fittings and c ement s hall be  compatible to as sure s ystem 
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integrity and shall be Carlon Plus 40 (Schedule 40) or Plus 80 (Schedule 80) as 
shown on pr oject drawings, or equal.  C onduit and installation shall comply with 
all r equirements i n N EC A rticle 352.  Mounting ha rdware s hall be c orrosion 
resistant: nonmetallic support straps or PVC conduit c lamps with stainless steel 
hardware, designed for the installation of PVC conduit, which allows the conduit 
to expand and contract freely over varying temperature changes.   

F. Flexible Metal Conduit 
 

Flexible m etal conduit (Greenfield) shall consist of  i nterlocking s teel armor and  
shall comply with U.L. Standard 1 and 1479.  Conduit and installation shall 
comply with all requirements in NEC Article 348. 

G. Liquid Tight Flexible Metal Conduit: 
 

Liquid tight flexible metal conduit shall consist of polyvinyl jacket over flexible hot 
dip galvanized steel tubing.  Flexible conduit shall be completely sealed from 
liquids, dust, di rt and fumes, be r esistant t o oi l, gasoline, grease and abrasion.  
Jacket shall also be sunlight resistant.  Flexible conduit shall be U.L. listed and 
comply with Article 351 of NEC.  Flexible conduit shall be Flexi-Guard Type UAG, 
as manufactured by O-Z/Gedney, or equal.  Conduit and installation shall comply 
with all requirements in NEC Article 350. 

H. Liquid Tight Flexible Non-Metallic Conduit: 
 

Liquidtight Flexible Non-Metallic Conduit shall be non-conductive, non-corrosive, 
resistant to oil, acid, ozone and alkaline, and crush, abrasion and strain resistant. 
Conduit shall maintain internal I.D. even in tight radius bends. Conduit shall be 
UL Listed for use as indicated in Article 356 of the NEC, UL Listed for outdoor 
use, and sunlight resistant. Trade sizes 1/2", 3/4" and 1" shall be UL Listed for 
direct bury. Conduit shall be suitable for use at conduit temperatures of 80°C dry, 
60°C wet and 60°C oil resistant as required by section 15-6 of ANSI/NFPA 79-
1985 and U L 1660.  Li quidtight non -metallic f lexible c onduit s hall be  C arlon 
Carflex Type LFNC-B, or equivalent. 

I. Fittings and Conduit Bodies: 
 

Unless otherwise specified, all f ittings and conduit bodies shall be manufactured 
from t he s ame type of  material as  t he c onduit s ystem ( aluminum, galvanized 
steel, PVC, etc.)  Field Modifications to Existing Rigid Metal Conduit Systems 
ONLY: 

 
Where modifications to existing rigid conduit installations make threading of field 
cuts impossible, use Type HK series couplings by Thomas & Betts/Steel City, or 
equivalent. 

J. Expansion and Deflection Fittings 
 

Where noted on project drawings, or required by the nature of construction 
location, furnish conduit Expansion, Deflection or Expansion/Deflection Fittings.  
Expansion and deflection fittings shall be compatible with other conduit materials 
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and be t ype AX (expansion), DX (deflection) or AXDX (expansion/deflection) as 
manufactured by O-Z/Gedney, or equivalent. 

K. Pull Cords 
 

Each empty conduit shown or described on the drawings shall be f urnished with 
a pul l cord to f acilitate future conductor installation.  C ord shall consist o f non-
deteriorating, non -metallic, non -cotton c onstruction s uch as  pol yester or  ny lon 
material.  Minimum t ensile s trength o f al l pul l strings s hall be 200#.   Leav e 
minimum o f 12  i nches slack a t eac h t ermination or  end .  A ny r eferences on  
project dr awings t o “ pull w ire” s hall be i nterpreted as  a pul l c ord as  de scribed 
herein. 

2.02 SEALING 

A. Fire Seal (Fire Stopping Material): 
 

1. Fire s topping materials s hall c onsist of  c ommercially m anufactured 
products capable of passing ASTM E-814 (UL 1479) Standard Method of 
Fire Test for Through Penetration Fire Stops. 

2. Fire s topping materials s hall m aintain t he r ating o f t he w all, par tition, 
ceiling or floor opening where penetration is m ade.  Comply with NEC 
300-21. 

3. All fire-stopping materials shall be third-party classified. 
4. Where s leeves ar e t o be i nstalled, the s leeve s hall be h eavy wall s teel 

pipe s leeves, anchored to bui lding construction and finished plumb w ith 
wall, ceiling, or floor lines. 

5. Manufacturers: 
a. Chase Technology – CTC, PR-855. 
b. Dow Corning – Silicone RTV Foam 3-6548. 
c. Nelson – Flameseal. 
d. Thomas & Betts – Flame Safe. 
e. 3M – Fire Barrier. 

 
6. Where applicable for the respective wall and its fire rating, smoke and fire 

stop fittings m ay be used i n l ieu of  s ealant as  m anufactured b y 
OZ/Gedney, Series CFS. 

B. Thermal Seal: 
1. Seal penetrations of thermally insulated equipment or rooms top prevent 

heat transfer. 

C. Moisture Seal: 
1. When electrical conduits are installed in sleeves, core-drilled holes or box 

outs, seal between conduit and penetration of perimeter walls, ceilings or 
floors to prevent entry of water.   

2. Seal conduit penetrations o f roof w ith flashings compatible w ith r oof 
design and approved by Roofing System Manufacturer and Engineer. 
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3. Seal annul ar s pace bet ween c onductors and c onduit w all of  al l c onduit 
terminations where conduit enters a building from below grade in order to 
block moisture migration into electrical equipment.  In addition seal 
conduits entering electrical equipment located either interior or exterior 
that onc e i nstalled condensation i s created in t he el ectrical eq uipment 
due t he el ectrical s ystem bei ng connected to ar eas w ith a di fferent 
temperature. Conduit moisture ba rrier m aterial shall not  har den and be  
compatible with both wire insulation and conduit materials. Installed 
product s hall be eas ily r emoved f or m aintenance or  m odifications, 
regardless o f the l ength o f time material has  b een i nstalled.  Conduit 
moisture seal material shall be: 

 
a. “Hydroblock” by WaterGuard Technology Products 
 16023 East Freeway 
 Channelview,  Texas  77530-4365 
 Phone: (281) 862-0300 
 Fax: (281) 862-0314 

 
b. American Polywater Corporation 
 Polywater Duct Sealant FST-250 Series 
 P.O. Box 53 
 Stillwater, MN  55082 
 Phone: (651) 430-2270 
 Fax: (651) 430-3634 
 
c. O-Z/Gedney 

Type DUX Water Sealing Compound 

PART 3     EXECUTION 

3.01 INSPECTION 

A. All conduits shall be inspected for proper fit and finish, for out-of-round and for 
proper thickness.  All burrs and flashing shall be removed.  Conduit and fittings 
shall be clean and free of obstructions. 

3.02 INSTALLATION 

A. Unless ot herwise s hown on t he pr oject dr awings, m inimum c onduit trade-size 
shall be 3/4".  Larger sizes shall be installed where noted or where required by 
NEC. 

B. In general, no aluminum conduit shall be cast in concrete or in direct contact with 
earth.  Where s uch contact i s found nec essary or  w here s pecifically not ed on  
project d rawings, ei ther c oat al l aluminum c ontact surfaces w ith a pr otective 
bituminous c oating ( such as  C arboline B itumastic 50 or  300M ) or  al ternately 
substitute galvanized rigid steel conduit for the sections which are in contact with 
concrete or earth. 

C. Interior Conduit Applications: 
1. Above Grade or Floor: 

EMT o r Rigid al uminum t ype unl ess ot herwise not ed on t he pr oject 
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drawings. 
2. Below Grade or Floor: 

Schedule 40 P VC or  galvanized r igid s teel at  the C ontractor’s option.  
Where i nterior c onduits ex it f rom bel ow f loor or  gr ade t o abov e g rade 
furnish c onduit t ransition bet ween t ypes no m ore t han 6”  abov e finish 
floor. 

D. Exterior Conduit Applications 
1. Above Grade: 

Rigid aluminum type unless otherwise noted on the project drawings. 
Where conduits exit to above grade transition to conduit type shall be no 
more than 6” from penetration. 
 
 

2. Below Grade: 
a. Concrete encased s chedule 40 PVC w ith g alvanized r igid s teel 

conduit t ransitions from c oncrete enc asement t o minimum 6 ” 
above grade. 

E. Moisture Seal of Below-Grade Conduits 
1. Seal annul ar s pace bet ween c onductors and c onduit w all of  al l c onduit 

terminations w here c onduit ent ers from bel ow grade i n or der t o bl ock 
moisture m igration i nto electrical e quipment.  Install product onl y af ter 
conductors have been installed, terminated and commissioned for 
service.  I nstall moisture seal products per all manufacturers instructions 
and requirements. 

F. Conduit Sealing For Fireproofing 
1. Sleeves: 

a. Install r igid m etallic s leeves where exposed r aceways pas s 
through floors, walls (except exterior walls below grade) and 
ceilings. 

b. Sleeve D iameter: S ize s leeves t o ac commodate t heir through 
penetrating i tems and  a llow a m inimum o f a o ne ( 1”) inch void 
between the sleeve and the item of penetration. 

 
2. Seal openings in fire rated floors, ceilings and roofs: 

a. Pack void with backing material and ends of the sleeve sealed 
with a m inimum o f one ( 1”) i nch o f a l isted fire-resistive s ilicone 
compound t o a depth r equired t o m eet the f ire rating of t he 
structure penetrated. 

b. Install firestopping to meet the requirements of ASTM E-814 
c. Install product in accordance with the manufacturer’s instructions. 

G. Conduit size and fill requirements shall comply with appropriate conduit fill tables 
in Annex C  of  NEC.  I t should be not ed t hese are m inimum r equirements and  
larger conduit sizes or smaller fill requirements shall be used whenever specified 
or detailed on drawings. 

H. Flexible conduit shall be pr ovided as a c onnection between each motor junction 
box (or any other piece of equipment subject to movement or vibration) and rigid 
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conduit system.  Liquid-tight and explosion-proof flexible conduit shall not exceed 
3' in length. 

I. Ream conduits only after threads are cut.  Cut joints square to butt solidly into 
couplings.  Where necessary to join two pieces of conduit and i t is impossible to 
use standard coupling, use three piece conduit coupling.  Use of running thread 
is pr ohibited.  T his appl ies t o al l r igid c onduit i nstallations, under ground or  
otherwise.  I n order to comply with NEC Article 300.6(A), al l r igid s teel conduit 
shall have field-cut threads re-coated using an electrically conductive, corrosion-
resistant compound, Thomas & Betts/Shamrock “Kopr-Shield” (a product o f Jet 
Lube, Inc.), or equivalent. 

J. Make all joints in underground conduit watertight with approved joint compound.  
Temporarily pl ug c onduit openi ngs to ex clude water, c oncrete or  any  f oreign 
materials during construction.  Clean conduit runs before pulling in conductors. 

K. Hickey hand-bends will not be acceptable for conduits one inch (1") and larger. 

L. Use pre-manufactured factory elbows or bends fabricated with hydraulic bending 
machine.  Fi eld bendi ng of  al l P VC c onduit s hall be ac complished with use o f 
equipment approved by conduit manufacturer.  Open flame bending equipment 
will not be acceptable. A run of conduit between outlet and outlet, between fitting 
and fitting or between outlet and fitting shall not contain more than the equivalent 
of four quarter turn bends  ( 360°), including bends immediately at an outlet or  
fitting. 

M. At al l c onduit t erminations furnish l ocknuts on  b oth s ides o f enc losure plus an 
insulated bus hing unl ess c onduit t ermination i s i nto a f actory-threaded c onduit 
opening or watertight (Myers-type) hub. 

N. All conduit terminations at NEMA 4 or 4X enclosures shall be made with 
watertight (Myers-type) hubs listed for the application. 

O. Do not run conduit below or adjacent to water piping, except where permitted by 
Owner’s representative. 

P. Run exposed conduits parallel with walls and at right angles to building lines, not 
diagonally. 

Q. Support exposed PVC conduit runs on walls or ceiling every three feet (3') and 
support exposed r igid metal conduit runs on walls or  ceiling every f ive feet (5') 
with stainless steel or PVC coated galvanized cast one hole straps, clamp backs 
and anchors.  Provide lead shield insert anchors, with stainless steel round head 
machine screws, for concrete and br ick construction.  I n wood construction, use 
stainless steel round head wood screws.  Where steel members occur, drill and 
tap and use stainless steel round head machine screws. 

R. In brick construction, drill hole for insert near center of brick, not near edge or in 
mortar joint. 

S. Support two or more PVC exposed hanging parallel conduit runs every three feet 
(3') and support exposed rigid metal hanging parallel conduit runs every five feet 
(5') w ith t rapeze han gers.  H anger as sembly t o c onsist o f c oncrete i nserts, 
threaded s olid r od, washers, nu ts and c ross members nominally one  a nd f ive-
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eighths inch (1-5/8") by  one and  five-eighths inch (1-5/8") non-metallic framing, 
as s pecified i n S ection 16190 - Supporting D evices.  A nchor eac h conduit 
individually t o c ross members o f every other hanger with cast one hol e s traps, 
clamps backs and proper sized stainless steel or non-metallic machine bolts and 
nuts. 

T. Perforated metal s trapping o f any  k ind i s pr ohibited.Provide ex pansion and  
deflection fittings in al l conduits which pass through or over bui lding expansion 
joints.  All expansion and deflection fittings shall be designed for, and compatible 
with, the conduit types on which they are installed. 

U. Grounding Electrode Conductors shall be installed in non-metallic PVC conduit or 
bonded to both ends of metallic conduit to comply with NEC 250.64. 

V. PVC coated galvanized rigid s teel conduit shall be i nstalled per  manufacturer’s 
requirements, us ing t ools s pecifically des igned f or i nstallation o f P VC c oated 
galvanized rigid steel conduit. Any tools, hardware or installation methods which 
cause damage the PVC coating shall not be utilized.  Do not install any material 
found damaged from shipping or  handl ing.  A ny PVC coated conduit damaged 
during installation shall be immediately repaired to the satisfaction of the Owner’s 
authorized r epresentative us ing pat ching m aterials and m ethods per  
manufacturer’s instructions. If, in the opinion of the Owner’s authorized 
representative, PVC coated galvanized r igid s teel conduit is damaged bey ond 
repair, the damaged portion(s) shall be removed and replaced at the contractor’s 
expense. 

END OF SECTION 16111 
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DIVISION 16 – ELECTRICAL 
      Section 16123 – Building Wire and Cable 
 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. Work included in this section is supply of wire and cable to provide a complete 
and operational electrical system. 

B. Any bid submitted to the Owner which contains cost adjustments for the current 
price of metals (copper and/or aluminum) will be rejected.  Qualified bids in any 
form will not be considered. 

C. Unless ot herwise s pecified or  det ailed on dr awings, al l w ire and c able on t his 
project shall be copper construction only. 

1.02 RELATED SECTIONS 

A. Section 16010 - General Electrical Requirements 

B. Section 16111 - Conduit and Raceway 

C. Section 16170 - Grounding and Bonding 

1.03 REFERENCE TO STANDARDS 

A. ANSI/NFPA 70 - National Electrical Code 

B. U.L Standard No. 44 - Thermoset-Insulated Wires and Cables. 

C. IPCEA Publication No. S-66-524. 

D. Federal Specification J-C-30B 

E. ASTM Specification B-8. 

1.04 DELIVERY, STORAGE AND HANDLING 

A. Wire and cable shall be delivered on r eels or coiled in boxes.  Wire and cables 
shall be stored and handled to prevent damage to conductor and insulation. 

1.05 SUBMITTAL REQUIREMENTS 

A. Contractor shall submit for all cable types and sizes used on this project. 

1.06 QUALIFICATIONS 

A. Wire and  c able s hall b e m anufactured and  s upplied by  a c ompany r egularly 
engaged i n bus iness of  furnishing w ire and c able.  I f r equired by  O wner’s 
representative, manufacturer shall submit a certification to a minimum experience 
of five years in manufacture of wire and cable. 

1.07 MAINTENANCE SERVICE (WARRANTY) 
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A. All equipment shall be warranted to be free from defects in material and 
workmanship for per iod of  one y ear from date o f s ubstantial c ompletion 
established by the Owner. 

PART 2     PRODUCTS 

1.08 EQUIPMENT SPECIFICATION 

A. RHW-2 / USE-2 WIRE 
 
Cable shall be 600 Volt rated, sized as indicated on the drawings.  Cable shall 
comply with Underwriters Laboratories Standard U.L. 44 (for Type RHW-2) and 
U.L. 854 (for Type USE-2) and shall pass the IEEE 383, 70,000 BTU/hr and VW-
1 Flame Tests.  Cable insulation shall be abrasion, moisture, heat and sunlight 
resistant black cross-linked polyethylene (XLP). Cables shall be r ated for use at 
90°C in both wet and dr y locations and be suitable for us e in conduit, 
underground service entrance cable and direct burial applications. 

B. THHN/THWN 
 
Unless ot herwise not ed on t he pl ans or  speci fications, al l po wer wiring 
installed under this project shall be dual rated type THHN/THWN. 
 
Cable shall be 600 Volt rated, sized as indicated on the drawings.  Cable shall 
comply with Underwriters Laboratories Standard U.L. 83.  C ables shall be rated 
90°C in dry locations 75°C in wet locations. 

C. INSTRUMENTATION SHIELDED CABLE 
(For use in Conduit) 

 
Shielded instrumentation cable shall be used where required or shown on plans.  
Cable c onstruction s hall be #16 A WG tinned c opper, polyethylene insulated, 
have #18 AWG stranded tinned copper drain wire and aluminum-polyester shield 
with 100% coverage.  Overall jacket shall be polyvinyl Chloride (PVC).  Cables 
shall be 60°C, 600 V rated and U.L. recognized. 
1. 2-Conductor s hielded i nstrumentation c able for use i n c onduit s hall be 

Belden #8719, or equivalent. 
2. 3-Conductor s hielded i nstrumentation c able for use i n c onduit s hall be 

Belden #8618, or equivalent. 

2.02 COLOR CODING 

A. Color code conductor insulation for #10 AWG or smaller conductors. Color code 
conductors #8 A WG or  larger with colored tape or colored insulation. Standard 
colors: 

240 V or 
    120/240V 208/120V 480V  240/120V 
    1 Phase 3 Phase 3 Phase 3 Phase 

3W  3 or 4W 3 or 4W 4W, ) 
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 Phase A Black  Black  Brown  Black 
  Phase B Red  Red  Orange Orange (high leg) 

 Phase C N/A  Blue  Yellow  Blue 
  Neutral  White  White  Gray  White 

 Ground Green  Green  Green  Green 
 

B. Intrinsically safe wiring shall be light blue color insulation per ANSI/ISA RP12.6 
and NEC 504 or per respective equipment manufacturer’s recommendations. 

 
C. Control wiring insulation color shall be red. 

 
D. 120 VAC control wiring from a separate source (for example, 120 V control wiring 

from a c ontrol panel that supplies a remote located starter) shall be with yellow 
color insulation. 

 
 E. 24 VDC wiring shall be Blue for Positive and White with Blue Stripe for Negative. 

2.03 WIRE PULLING LUBRICANT 

A. Pulling l ubricant s hall b e U L l isted, w ater bas ed, pol ymer s olution. Lu bricants 
containing waxes, soaps or combustible materials are not acceptable. Contractor 
shall v erify t he c ompatibility of  t he s elected c able pul ling l ubricant an d c able 
jacket m aterials pr oposed.  Manufacturers/Lubricants s hall be as  f ollows, or  
equivalent: 

 
1. American Polywater - Polywater J 
2. Ideal Industries - ClearGlide 
3. American Colloid - Poly-X 
4. Buchanan - Quick Slip 
5. ARNCO – HydraLube 

2.04 SPLICES AND JOINTS 

A. Splices and joints shall be as described below, or approved equivalent. 

B. Interior applications: 
1. #8 and smaller conductors: 

a. Ideal “sing nut” type insulated connectors. 
b. Scotchlok R, B, and Y type insulated connectors. 

2. #6 and larger conductors: 
a. New construction: For straight l ine connections, use compression 

connector with rubber insulating cover or boot. 
b. New c onstruction: For  “ Tee” c able t aps, u se c ompression 

connector with rubber insulating cover or boot. 
c. Existing construction: For taps in cabinets, gutters and other close 

locations, use O -Z/Gedney t ype XW & X WC, XT P & XT PC or, 
PMX &PMXC, or equivalent. 

C. Exterior applications  
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Note t hat bel ow g rade s plices i n m anholes, ha ndholes and vaults will n ot be 
allowed on this project unless specifically shown on drawings.  Conductors are to 
be pul led c ontinuous e nd-to-end unl ess ot herwise not ed or  di rected by  t he 
Engineer in writing. 
1. #8 and smaller conductors: 

a. Twist-on c onnectors pre-filled wit h s ilicone-based s ealant t o 
protect against m oisture and c orrosion.  U nits shall be U L 486 D 
listed as weatherproof, waterproof and suitable for direct burial.  
Units shall be Ideal Industries “Underground” #64 or King 
Innovation “Dryconn King 6 Blue” Filled Waterproof Connectors, or 
equivalent. 

2. #6 and larger conductors: 
a. NSI/Polaris ISRW Series “Blue” 
b. Ilsco Series USPA, DBK, SSK or PDSS 

PART 3     EXECUTION 

3.01 INSTALLATION (WIRE CONDUCTORS) 

A. Wire and cable shall be installed using accepted industry methods to prevent 
damage to conductors and insulation.  Installation shall comply with all applicable 
sections of NEC regarding conduit fill. 

 
B. No s plices shall be permitted in conduit bodies.  All splices shall be made in 

junction boxes, control panels and cabinets provided for that purpose as detailed 
or required by need. 

 
C. Neatly train and lace wiring inside boxes, equipment and panelboards. 

 
D. Drawings ar e di agramatic i n s howing c ircuitry r outing be tween de vices and 

equipment. Provide all phase conductors, neutrals, switched and unswitched 
legs, grounds, etc., as required for a complete and operational electrical system. 

 
E. All 120V circuits shall have individual neutral conductors. 120V circuits with 

“shared” neutral conductor shall not be permitted. 
 

F. Minimum wire size shall be #12 unless otherwise noted. Where protected by 15A 
fuses, control wiring may be #14 AWG. 

 
G. All conductors shall be continuous without splices except at locations approved 

for the purposes of splicing. 
 

H. All wire sizes shall be stranded except where specifically approved otherwise. 
 

I. Intrinsically s afe w iring shall be s eparated from non -intrinsically s afe w iring i n 
compliance w ith A rticle 504 of  t he N EC and  A NSI/ISA S tandard R P12.6.  
Intrinsically safe wiring insulation color shall be blue. 

 
J. All c ircuits s hall be l abeled i n c ompliance w ith S ection 16195  - Electrical 

Identification. 
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K. Pulling ey es on c onductors o r a bas ket w eave g rip s hall be us ed for pul ling 

cable.  Woven w ire cable g rips shall be us ed to pull a ll s ingle conductor cable 
where pulling eyes are not available.  Preferred method for pulling conductors is 
factory-installed eyes attached to conductors.  All sharp points and edges on the 
hardware at taching the pul ling r ope to the c able s hall be t aped to pr event 
snagging or damaging the raceway. 

 
L. When a cable grip or pulling eye is used for pulling, the area of the cable covered 

by the grip or seal plus 6 i nches shall be c ut off, and di scarded when the pull is 
completed.  When pul ling l oops ar e used, the entire l oop s hall be c ut off and  
discarded when the pull is completed. 

 
M. A non-binding type of swivel, or swivel connection shall be inserted between the 

pulling rope and the cable pulling eye, grip or loop to prevent twisting under strain 
and allow for free rotation of the cable during pulling. 

 
N. The pul ling t ension o f any  c able s hall not  exceed t he m aximum t ension 

recommended by  t he c able m anufacturer.  P ulling m echanisms o f bo th t he 
manual and power types shall have the rated capacity clearly marked on the 
equipment.  Cable shall be installed using either hand-tension or by use of 
specially-designed “ cable-tuggers”.  A ny c able pul led t hrough conduit us ing 
trucks, back-hoe’s, earthmoving equipment or similar apparatus will be rejected 
and will be replaced with new cable at the Contractor’s expense. 
 

O. Break-away shear-pins or other acceptable method of tension limitation shall be 
utilized on mechanical pulling equipment to prevent over-stressing cable during 
installation.  T o av oid i nsulation dam age from excessive s idewall pr essure at  
bends, the pul ling tension, in pounds at a bend, shall not exceed 300 times the 
radius of the bend in feet. 

 
P. As soon as the cable is pulled into place, the pulling eyes, cable grips, or pulling 

loops s hall be removed.  O n ex terior pul ls, t he remaining c able ends  s hall be 
temporarily resealed with either a m inimum of three (3) wraps of 2" Scotch #23 
rubber splicing tape or heat-shrink caps.  E xposed cable ends shall be wrapped 
in such a manner to prevent unintentional water entry.  Cable ends or seals shall 
be installed prior to the end of the workday. 

 
Q. Cable s hall not  be bent  t o a r adius of  l ess t han 4 t imes t he ov erall di ameter, 

including installation apparatus. 
 

R. Cable supports and securing devices shall be installed to provide adequate 
support without deformation of the cable jackets or insulation. 

 
S Cables shall be routed within manholes and vaults such that adequate working 

space is provided within the structure for cable splicing and for the installation of 
future cables. 

 
T. All dam aged or  rejected c able s hall be r emoved f rom t he p roject s ite and  

replaced at no additional expense to the project. 
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3.02 CONNECTIONS AND TERMINATIONS (WIRE CONDUCTORS) 

A. Identify each conductor in panelboards, junction or pull boxes, or troughs with a 
permanent pr essure s ensitive l abel with s uitable num bers o r l etters for eas y 
recognition.  I dentify c ontrol w iring at  eac h end and i n j unction box es w ith 
numeric wire number corresponding to control wiring diagram. 

B. Thoroughly clean wire before installing lugs and connectors. 

C. Make splices, taps and t erminations to carry full ampacity of conductors without 
perceptible temperature rise. 

D. Terminate spare conductors with electrical tape, identify as “spares” and roll up in 
box. 

3.03 TESTING (WIRE CONDUCTORS) 

A. Inspect wiring for physical damage and proper connection. 

B. All wire and c able s hall be t ested for continuity and s hort c ircuits p rior to 
energizing circuits.  Verify proper phasing, adjust as required. 

C. Comply with all applicable items in Section 16010 and 16950. 
 

END OF SECTION 16123 
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DIVISION 16 – ELECTRICAL 
      Section 16160 – Cabinets and Enclosures 
 
PART 1    GENERAL 

1.01 WORK INCLUDES 

A. Enclosures used to house electrical equipment. 

1.02 RELATED SECTIONS 

A. Section 16010 - General Electrical Requirements  

B. Section 16170 - Grounding and Bonding 

C. Section 16190 - Supporting Devices 

D. Section 16195 - Electrical Identification 

1.03 REFERENCE TO STANDARDS 

A. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

B. ANSI/NFPA 70 - National Electrical Code. 

1.04 DELIVERY, STORAGE AND HANDLING 

A. Cabinets and en closures s hall be del ivered t o j obsite i n or iginal s hipping 
containers and shall be stored in a clean, dry location until ready for installation. 

1.05 SUBMITTALS 

A. Submit under provisions of Division 1. 

B. Product Data: Provide manufacturer’s standard data for enclosures and cabinets. 

C. Manufacturer's Instructions: Indicate application conditions and l imitations of use 
stipulated by  Product t esting agency specified under Regulatory Requirements. 
Include i nstructions for storage, handl ing, protection, ex amination, pr eparation 
and installation of Product. 

1.06 QUALIFICATIONS 

A. Cabinet and Enclosure manufacturer shall be regularly engaged in construction 
of Product and shall have at least five years’ experience. 

1.07 QUALITY ASSURANCE (RESERVED) 

1.08 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish pr oducts l isted and c lassified by  U nderwriters Labor atories, Inc., as  
suitable for purpose specified and shown. 
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1.09 COORDINATION (RESERVED) 

1.10 MAINTENANCE SERVICE (WARRANTY) 

A. All equipment shall be warranted to be free from defects in material and 
workmanship for a per iod of  one y ear f rom dat e o f s ubstantial c ompletion 
established by the Owner. 

1.11 EXTRA MATERIALS (SPARE PARTS) 

A. Provide i ndividual c ontainers o f t ouch up  paint for eac h pai nted c abinet and  
enclosure. 

B. For eac h c abinet and e nclosure w ith a l ocking mechanism, pr ovide t wo s pare 
keys. 

PART 2     PRODUCTS 

2.01 MANUFACTURERS 

2.02 EQUIPMENT SPECIFICATION 

A. NEMA 1 
Enclosures s hall be N EMA 1 r ated, hi nged, s ingle or  doubl e door  w ith s lotted 
flush l atch and w hite i nterior m ounting panel , similar t o H offman A -xxN S eries 
(where xx is size subseries), or equivalent. Materials of construction shall be 1 4 
or 16 gauge steel, depending on enclosure size, with polyester powder coating. 
Large enc losures s hall hav e c ontinuous hi nge on door . Where no ted, l arge 
enclosures s hall i nclude door  oper ated l ight kits.  E nclosure s hall include 
grounding dev ice k it o r other means o f po sitively g rounding doo r t o en closure 
body. 

B. NEMA 3R 
Enclosures shall be NEMA 3R rated, hinged with stainless steel hinge pin, with 
drip shield, s ingle door, white i nterior mounting panel and eas ily r eleased door 
clamps.  Materials of construction shall be 16 or 14 gauge steel, depending on 
enclosure s ize, w ith po lyester pow der c oating.  Fur nish al l ex terior-mounted 
NEMA 3R enclosures with a NEMA 4X Drain-Vent (specified below) to remove 
interior moisture and condensation. 

C. NEMA 4X 
Enclosures s hall be N EMA 4/  N EMA 4X / N EMA 12 r ated, hi nged, gasketed, 
single or  doubl e door , with eas ily r eleased f ast-operating c lamp as semblies or  
quarter turn slotted latch kits replacing conventional screw clamps, white interior 
mounting panel and stainless steel hinge pin. Materials of construction shall be 
16 or 14 gauge (depending on size) Type 304 stainless steel, Type 5052 H-32 
aluminum, m olded f iberglass pol yester o r corrosion resistant no nmetallic 
composite material. Interior m ounting panel  shall be s teel, finish shall be white 
enamel. Where noted,  enclosures shall include door operated light kits. Metallic 
enclosures shall include grounding device kit or other means of positively 
grounding door  to enc losure body .  Fur nish all e xterior-mounted N EMA 4X  
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enclosures with a NEMA 4X Drain-Vent (specified below) to remove interior 
moisture and condensation. 

D. NEMA 7 
Enclosures s hall be N EMA 7 r ated s uitable for C lass 1,  D ivision 1,  G roup D  
hazardous locations.  Materials of construction shall be copper-free aluminum 
and shall be either U.L. or F.M. listed and labeled for the application.  Covers for 
small enclosures shall be t hreaded construction with minimum of 5 t hreads fully 
engaged after installation.  Larger enclosures shall utilize bolted covers with all 
bolts torqued per manufacturer’s requirements after installation. 

E. NEMA 12 
Enclosures s hall be N EMA 12 r ated, c ontinuous hi nge, gasketed, s ingle or  
double door, with white interior mounting panel. Materials of construction shall be 
16 or  14  gauge steel, dependi ng on enc losure s ize, w ith pol yester powder 
coating. S mall enc losures s hall be s imilar t o H offman “CHQR” S eries, or  
equivalent. Medium size enclosures shall include 1-point latch kits or quarter turn 
slotted latch kits replacing conventional external screw clamps. Large size 
enclosures shall i nclude 3 -point l atch kits. Where not ed, l arge enc losures shall 
include door operated light kits. Enclosure shall include grounding device kit or 
other means of positively grounding door to enclosure body. 

F. Drain-Vents 
Where noted or specified, enclosure Drain-Vents shall be furnished and installed 
in t he bottom o f enc losures i n or der t o remove unw anted c ondensation and 
moisture from within enclosure.  Units shall be NEMA 4X rated and shall maintain 
the NEMA 4X rating of enclosures when installed.  Drain-Vents shall be as 
manufactured by Stahlin Enclosures Model DV4XKIT, or equivalent. 

PART 3    EXECUTION 

3.01 EXAMINATION 

A. Inspect cabinets, enclosures and mounting panels for damage or rust.  Inspect 
gasketing for proper sealing.  Inspect hinges and clamps for proper operation. 

3.02 PREPARATION 

A. Thoroughly c lean i nterior and ex terior o f c abinets and en closures. S and and  
apply touch up pa int where needed.  I nstall mounting panels a fter equipment is 
mounted to it. 

3.03 INSTALLATION 

A. Install cabinets and enclosures at  locations shown on drawings and as directed 
by Owner’s representative. Cabinets and enclosures shall be "stand off" mounted 
1/2" from wall to provide free air flow behind cabinets and enclosures. 

B. To maintain NEMA 4X enclosure ratings, watertight hubs which are UL listed 
NEMA 4X shall be installed as necessary at conduit entrances to enclosure. 
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C. At bot h i nterior and ex terior l ocations, w here enc losure or  c abinet knockouts 
consist o f t angental knockouts, t he C ontractor s hall i nstall w eatherproof hubs  
sized f or l argest knockout, w ith a r educing bus hing s ized f or t he i ncoming 
conduit. 

END OF SECTION 16160 
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DIVISION 16 – ELECTRICAL 
      Section 16170 – Grounding and Bonding 
 
PART 1     GENERAL 

1.01 WORK UNDER THIS ITEM INCLUDES THE ELECTRICAL GROUNDING AND 
BONDING OF THE SERVICE ENTRANCE GEAR, ELECTRICAL DISTRIBUTION 
EQUIPMENT, METALLIC RACEWAYS, METALLIC ENCLOSURES, UTILIZATION 
EQUIPMENT AND OTHER APPURTENANCES FOR THE WORK OR EQUIPMENT TO 
BE FURNISHED UNDER THIS PROJECT.  IN GENERAL, ALL WORK SHALL MEET 
OR EXCEED THAT DEFINED IN ARTICLE 250 OF THE NATIONAL ELECTRICAL 
CODE NEC/NFPA 70. 

1.02 THIS SPECIFICATIONS SECTION NEITHER REPLACES ANY NEC REQUIREMENTS, 
NOR ARE ANY NEC REQUIREMENTS NOT SPECIFICALLY IDENTIFIED 
CONSIDERED DELETED FROM THE SCOPE OF WORK.  ITEMS LISTED IN THIS 
SECTION ARE FURNISHED TO EITHER AUGMENT, OR EXCEED THOSE 
ESTABLISHED BY NEC. 

1.03 WORK INCLUDES 

A. Equipment grounding conductors 

B. Grounding Electrodes 

C. Grounding Electrode Conductors 

D. Bonding 

1.04 RELATED SECTIONS 

A. Section 16010 – General Electrical Requirements 

1.05 REFERNCE TO STANDARDS 

A. Article 250; ANSI/NFPA 70 - National Electrical Code (NEC) 

B. NFPA 780 – Standard for the Installation of Lightning Protection Systems 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Ground rods shall be tie-wrapped together and stored away from contact with the 
earth. 

B. Exothermic welds and hardware items shall not be shipped loose but shall be in 
boxes, labeled with material and equipment enclosed.  Boxes shall be stored 
away from contact with earth and shall be protected from weather. 

1.07 SUBMITTALS 

A. Submit under provisions of Division 1 
1. Ground rods 
2. Exothermic welding components 
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1.08 QUALIFICATIONS (RESERVED) 

1.09 QUALITY ASSURANCE (RESERVED) 

1.10 REGULATORY REQUIREMENTS (RESERVED) 

1.11 COORDINATION 

A. Installation of all Grounding and Bonding shall be coordinated with other trades 
and Sub-Contractors.  S pecial at tention i s r equired for i nstallation o f Concrete-
Encased Electrodes within structural footings. 

1.12 MAINTENANCE SERVICE (WARRANTY) 

A. All equipment shall be warranted to be free from defects in material and 
workmanship for a per iod of  one y ear f rom dat e o f s ubstantial c ompletion 
established by the Owner. 

1.13 EXTRA MATERIALS (SPARE PARTS) (RESERVED) 

PART 2     PRODUCTS 

2.01 MANUFACTURERS (RESERVED) 

2.02 EQUIPMENT SPECIFICATION 

A. Ground rods shall be UL listed, single-piece, 3/4" diameter by 10' long copper-
clad steel with minimum 10 mil copper cladding. 

 
All buried connections of grounding and bonding components shall be via 
exothermic w eld onl y.  C lamp or  c ompression gr ounding connections bel ow 
grade will be rejected and replaced at Contractor’s expense. 

B. Exothermic Welding Equipment Manufacturers 
1. Erico – Cadweld 
2. Continental Industries – Therm-O-Weld 
3. Hagar – Ultraweld 

C. Grounding conductors shall be 600 volt, same insulation type as used for phase 
conductors, green in color unless otherwise noted. 

D. Grounding electrode conductors in contact to earth shall be bare, stranded, 
annealed c opper.  Grounding E lectrode C onductors s hall be t he l arger of t hat 
detailed on the project drawings, specified herein or as required by NEC. 

PART 3     EXECUTION 

3.01 EXAMINATION (RESERVED) 

3.02 PREPARATION (RESERVED) 
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3.03 INSTALLATION 

A. A c ontinuous gr ounding s ystem s hall be provided t hroughout t he facility.  T he 
Contractor shall furnish and install all grounding and bonding as required per 
NEC and all Local Codes, whether or not specifically shown on the project 
drawings. 

B. Except for separately derived systems, a s ingle-point ground system is intended 
throughout t he facility. S o-called “ Multi-point”, “ independent”, “ clean” or  
“separate” grounding systems that are not inter-bonded to the single-point facility 
system do not comply with NEC, are unsafe, and will be rejected. 

 
1. On o ccasion, s upplemental dr iven g round r ods may be r equired on the 

project drawings.  All such supplemental ground rods are to be bonded to 
the equipment grounding conductor and are NOT intended to indicate any 
separation of, or isolation from, the facility grounding system. 

C. Equipment ground c onductors ( green i nsulated) s hall be u sed s olely f or 
grounding and bondi ng purposes and be k ept entirely separate f rom grounded 
neutral c onductors (white i nsulation), ex cept where bonded at  t he Service 
Entrance equipment. 

 
1. The s ystem N eutral and G round c onductors s hall be bonded t ogether 

through the M ain B onding J umper i n t he S ervice E ntrance E quipment 
only. 

 
2. Unless otherwise directed on the project drawings, Grounding Electrode 

Conductors shall t erminate on the N eutral B us w ithin t he S ervice 
Entrance equipment. 

 
3. The Main B onding J umper w ithin t he S ervice E ntrance equipment s hall 

be accessible for visual inspection. 

D. Bond the system Neutral and Ground within Utility-owned KWH metering or 
Current-Transformer (C.T.) Cabinets ONLY if specifically required by the serving 
Utility. Otherwise, bond the system neutral and the ground in Service Entrance 
Equipment as described below. 

E. Service Entrance Equipment Grounding and Bonding 
 

1. Furnish grounding bu shings on  al l m etallic service c onduits entering 
Service Entrance Equipment.  B ond each bushing to Neutral bus  in t he 
Service E ntrance E quipment as  required by  N EC A rticle 250. 92 and 
250.102C. 

 
2. The System (Main) Bonding Jumper shall be installed within the Service 

Entrance E quipment and s hall c onnect t he N eutral B us t o t he Ground 
Bus. 
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a. The M ain B onding J umper s hall c onsist o f ei ther a U .L. Li sted 

bonding l ink furnished by the Service Equipment manufacturer or 
a copper bonding conductor sized to requirements in NEC Article 
250.28D. 

 
b. Do not re-bond Neutral and Ground downstream unless required 

by special conditions, such as those described in NEC Article 
250.32. 

F. Grounding Electrode System 
 

1. As a m inimum, the Grounding Electrodes shall comply with NEC Articles 
250.52 and 250.53.  Where present at each new building or structure, all 
available Grounding Electrodes defined in NEC Article 250.52A1 thru A4 
shall be interconnected to form the Grounding Electrode System. 

 
2. Per N EC A rticle 250. 68A, t he Grounding E lectrode S ystem s hall be 

installed in such a manner that eac h connection point may be  visually 
inspected, unless encased by concrete or earth. 

 
3. Per NEC Article 250.64, Grounding Electrode Conductors shall be 

installed without splice between Service Entrance Equipment Neutral bar 
and G rounding E lectrodes.  Where r equired due t o di stance o r 
construction, splicing shall be per mitted by means of exothermic welding 
only.  Irreversible “H” and “C” type compression connectors shall NOT be 
utilized for Grounding Electrode Conductors. 

 
a. Where ex posed or  v isible, al l G rounding E lectrode C onductors 

(regardless of size) shall be protected from physical damage using 
non-metallic c onduit, s uch as  S chedule 40  P VC.  E xtend 
protective c onduit as  c lose as  pr actical t o t he G rounding 
Electrode.  Any metallic conduits installed by the Contractor for 
grounding el ectrodes must be bonded  at  bot h ends  per  N EC 
Article 250.64E. 

 
b. Where a copper Grounding Electrode System Bus-Bar is indicated 

on t he pr oject dr awings, i t shall s ized as  not ed but no l ess t han 
¼”T x 2”W x 24”L..  Size of the single copper Grounding Electrode 
Conductor between the Service Entrance Neutral Bus and the 
Grounding E lectrode S ystem B us-Bar s hall be t he l arger o f that 
shown in NEC Table T250.66 or as noted on the project drawings. 
Connection o f Grounding E lectrode C onductors t o a Grounding 
Electrode System Bus-Bar s hall be through the use of l isted 
compression-type lugs bolted to the Bus-Bar. 

 
4. Grounding E lectrode C onductors s hall be i ndividually i nstalled f rom the 

Service Entrance Neutral Bus (or Grounding Electrode System Bus-Bar) 
to the respective Grounding Electrode.  “Looping” of Grounding Electrode 
conductors (extending a suitably-sized single grounding electrode 
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conductor f rom electrode-to-electrode) s hall NOT be u tilized without 
written approval from the Engineer. 

 
5. Connection of  Grounding E lectrode C onductors t o i ndividual G rounding 

Electrodes shall comply with NEC Article 250.70. 
 

a. Connection at all Grounding Electrodes shall be by use of 
exothermic w elding,  Li sted c lamp o r c ompression c onnection 
connections shall NOT be utilized without written approval from 
the Engineer. 

 
b. Below-grade ground r od and as sociated ground w ire s hall be 

clean and dry before performing the exothermic weld. Verify that 
the pr oper s ize and type of  ex othermic w eld k it i s us ed bef ore 
beginning work 

 
c. Exothermic w elds shall be l eft ex posed for i nspection and  

approval bef ore bac kfilling or ot herwise concealing. Any 
unacceptable ex othermic w elds s hall be r edone, i ncluding any  
necessary replacement material (ground rods, ground wires, etc.) 
as needed to provide an accepted exothermic weld. 

 
6. Non-Metallic conduits containing grounding electrode conductors shall not 

be supported with metal clamps that completely encircle the conduit.  Use 
nylon nuts, bolts, straps and/or reinforced fiberglass or premium grade 
plastic resin strut support with non-metallic hardware as manufactured by 
Aickinstrut, or equivalent. 

 
7. All of the following shall be interconnected, where available: 
 

a. Bond m etallic under ground w ater pi ping i n di rect c ontact w ith 
earth for no l ess than 10 f eet per NEC Article 250.52A1.  S ize of 
the copper bonding jumper shall be the larger of that shown in 
NEC T able T 250.66, or as  not ed on t he project dr awings.  
Installation shall comply with NEC Article 250.53.  Connection 
shall be made at a point less than 5 feet from where the metallic 
water piping enters the facility.  Furnish bonding around 
removable eq uipment (water m eters, et c.) p er N EC A rticle 
250.68B. 

 
1) Note that NEC Article 250.53D2 requires a Supplemental 

Grounding Electrode when a metallic underground water 
pipe is the sole Grounding Electrode.  The Supplemental 
Grounding Electrode shall be one of those described in 
NEC Articles 250.52A2 through 250.52A7.  See also 
paragraph 16170-3.03F8 below. 
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b. Metal f rames o f bui lding or  s tructure s hall be bonded per  N EC 
Article 250.52A2.  S ize of the copper bonding jumper shall be the 
larger o f that s hown i n N EC T able T 250.66, or  as  not ed on the 
project dr awings.  Installation s hall c omply with N EC A rticle 
250.53. 

 
c. Furnish c oncrete-encased el ectrodes ( commonly c alled “ Ufer” 

ground) per  N EC A rticle 250. 52A3 and i nstall per  N EC A rticle 
250.53. 

 
1) The size of the copper conductor which is the sole 

connection to the concrete-encased electrode shall be the 
larger of that shown on the project drawings or #4 AWG. 

 
2) The Concrete-Encased Electrode (CEE) shall be no less 

than #4 rebar (½” diameter) with a minimum length of 20 
feet long placed in bottom of concrete footing encased by 
no less than 2” of concrete in direct contact with earth.   
 

3) Within the concrete encasement, connect the grounding 
electrode conductor to the re-bar by means of exothermic 
weld, Cadweld, or equivalent.  Compression connections 
will not be accepted as an alternate termination method of 
connection within the concrete envelope. 
 

4) The Contractor shall provide all necessary 
coordination between the Sub-Contractors and trades 
for the implementation of this item before concrete is 
placed. 
 

5) Do not use Insulated (plastic or epoxy coated) re-bar for 
concrete-encased electrodes.  If the structural construction 
requires insulated or plastic-coated re-bar, add a minimum 
of 20 feet bare, non-coated re-bar to create the Grounding 
Electrode. 
 

6) For installations that may structurally utilize re-bar smaller 
than #4, tie-wrap a minimum of 20’ length of no smaller 
than #4 AWG bare copper Grounding Electrode to the re-
bar in the bottom of the footing prior to installation of 
concrete. 
 

d. Furnish a Grounding E lectrode G round-Ring onl y w here 
specifically not ed o n t he pr oject dr awings.  Ground-Ring s hall 
comply with NEC Article 250.52A4 requirements and be installed 
per N EC A rticle 250. 53.  Where u tilized, al l G round-Rings m ust 
encircle the entire facility (form a closed-loop).  Size of the copper 
Grounding Electrode Conductor which is the sole connection to 
the gr ound-loop s hall be t he l arger o f t hat s hown on  t he pr oject 
drawings or #2 AWG. 

 



Wentzville 16170-7 Grounding and Bonding 
Public Works Generator Installation 

8. On pr ojects w here t he only G rounding E lectrode l isted i n N EC A rticle 
250.52A through 250.52D is a metallic underground water pipe, it must be 
supplemented by another grounding electrode per NEC Article 250.53D2.  
Unless directed otherwise, the supplemental grounding electrode shall be 
a driven ground field. 

 
a. Ground field shall consist of a triangle 10 feet on each side, with a 

driven ground rod at each vertex of the triangle.  Size of the 
copper Grounding Electrode Conductor, and t he bonding jumpers 
between all ground rods, shall be t he larger of that shown on t he 
project drawings or #6 AWG. 

 
b. If required due to space constraints, furnish two (2) ground rods a 

minimum of 10 feet apart.  Deviations from the triangular-shaped 
ground field shall require written approval by the Engineer prior to 
installation. 

G. All m etallic r aceways, box es, enc losures, e tc. s hall i nclude an i nsulated 
equipment ground c onductor.  D ue t o c orrosion, m etallic r aceway and conduit 
connectors al one WILL NOT be c onsidered as  m eeting t his r equirement.  The 
Equipment Grounding Conductor shall positively bond all electrical components 
and utilization equipment to the facility ground system. 

H. All m etallic box es us ed for el ectrical eq uipment s hall i nclude l isted grounding 
screws or lugs.  No more than one grounding conductor shall be installed per lug 
location unless lug is listed for multiple conductors. 

I. The largest factory-scored concentric conduit knockouts shall be used to provide 
conduit bonding to NEMA 1 & 3R enclosures. 

 
1. If required, pr ovide a c onduit r educing hub for t he s pecific c onduit s ize 

terminated. 

J. Equipment Grounding Conductors shall be sizes as shown in NEC T250.122, but 
no less than #12 AWG. 

K. Where “isolated” ground receptacles are shown on t he project drawings, furnish 
a separate, insulated, equipment grounding conductor directly between the 
supply panelboard ground bus and the “isolated” ground outlet.  Equipment 
grounding conductors for “ isolated” ground ou tlets s hall not  be ex tended or  
looped from other outlets or equipment. 

L. Isolated, ex posed m etal c onduit s egments (e.g. w ithin m anhole or  handhol e) 
shall be bonded with a bar e c opper c onductor s ized from N EC T 250.122.  
Bonding jumper size shall be bas ed upon the largest ampacity circuit contained 
within. 

M. Bonding o f metallic c omponents o f manhole an d handhol e f rames and  l ids as  
well as all exposed metal conduit sections of underground duct bank is covered 
under Specifications 16118 “Exterior Underground Duct Bank”. 

N. All other exposed metal piping (e.g. air, fire-protection, natural gas, metallic 
process pi ping e tc.) an d ex posed s tructural s teel not  us ed as  a G rounding 
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Electrode shall be bond ed to the Grounding E lectrode System per  NEC Article 
250.104.  Size of the copper bonding jumper shall be no smaller than that shown 
in NEC Table T250.66. 

O. All c ommunications s ystems des cribed i n N EC Chapter 8 s hall be bon ded t o 
system ground.  I nstallation s hall c omply with N EC A rticle 250. 94 an d Articles 
800, 810 , 820 a nd 830 .  S ize of  t he c opper bonding jumper shall be # 6 AWG 
unless otherwise noted on the project drawings. 

P. General R equirements f or S eparately D erived S ystems ( e.g. Two-Winding 
Transformers) 

 
Solidly-Grounded Separately-Derived Systems shall be installed per NEC Article 
250.30 r equirements.  In g eneral, t he following shall appl y f or solidly-grounded 
two-winding t ransformers unl ess s pecifically di rected ot herwise on t he pr oject 
drawings. 

 
1. Primary E quipment Ground c onductor s hall terminate on transformer 

ground lug “G”. 
2. Install the transformer “X0-G” link, or system bonding jumper, within the 

transformer housing only.  Where the System Bonding Jumper consists of 
a f ield-installed copper conductor, i t shall be sized to NEC Table 250.66 
but not less than 12½% of the total cross-sectional area of the secondary 
phase conductors. 

3. Secondary N eutral c onductors s hall be t erminated on t ransformer “ X0” 
Lug. 

4. Secondary E quipment G round c onductors shall be t erminated o n 
transformer ground lug “G”. 

5. Bond the transformer Neutral “XO” to the nearest grounding electrode in 
accordance w ith A rticle 250.30A7 o f the N EC. The grounding el ectrode 
conductor s hall be s ized per  T able 250. 66, " Grounding E lectrode 
Conductor f or Alternating-Current S ystems o f the l atest edi tion o f N EC.   
Grounding E lectrode c onductor s hall be i nstalled i n ei ther non -metallic 
conduit (Schedule 40 PVC) or bonded at both ends of metallic conduit per 
NEC Article 250.64E. 

6. Neutral and G round B us i n al l do wnstream equipment s hall be k ept 
isolated.  D o not  r e-bond dow nstream unl ess r equired by  s pecial 
conditions, such as those described in NEC Article 250.32. 

Q. On-Site Generation (e.g. Standby or Emergency Engine-Generators) 

Unless otherwise noted on the project drawings, on-site generators are NOT to 
be i nstalled as  a  s eparately der ived s ystem.   U nless s pecifically s hown 
otherwise on the project drawings, DO NOT bond Neutral and Ground at the 
generator. 

 
1. Separate N eutral c onductors pl us s eparate Equipment G round 

conductors shall be e xtended between distribution equipment (typically a 
3-Pole Transfer Switch) and engine-generator system. 



Wentzville 16170-9 Grounding and Bonding 
Public Works Generator Installation 

2. Generator Equipment Ground conductor shall be terminated on generator 
ground lug “G”. 

3. Generator N eutral C onductors s hall be t erminated on g enerator Neutral 
lug “X0”. 

4. DO NOT install “X0-G” bonding strap at generator.  Contractor shall field-
inspect generator and r emove t he “ X0-G” jumper i f found i nstalled by  
factory prior to shipping. 

5. Unless otherwise shown on the project drawings, the Transfer Switch will 
be a 3 -Pole de vice s witching the phas e-conductors onl y.  U nless t he 
Transfer Switch the Service Entrance Equipment, the isolated Generator 
Neutral is to pass un-switched through the 3-Pole ATS and terminate on 
the Service Entrance “XO” Neutral Bus. 

6. The Generator Ground conductor shall be terminated on the Service 
Entrance system Ground bus or Ground lug “G”. 

7. The system Neutral-Ground bond i s to be i nstalled at one l ocation at the 
Service Equipment ONLY.  All downstream equipment shell keep Neutral 
and Ground conductors isolated and insulated from each other. 

3.04 TESTING 

A. As described in Specifications Section 16950. 

B. All grounded metal cases and parts associated with electrical equipment shall be 
tested for continuity with ground system. 

C. If requested, testing shall be performed in the presence of the Owner’s 
representative. 

D. Provide a copy of all testing reports to Engineer for record purposes. 

END OF SECTION 16170 
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DIVISION 16 – ELECTRICAL 
      Section 16190 – Supporting Devices 
 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. Strut-type framing for conduit and equipment supports 

B. Cable Rack saddle-type supports 

C. Anchors and Fasteners 

1.02 RELATED SECTIONS 

A. Section 16010 – General Electrical Requirements 

1.03 REFERENCE TO STANDARDS 

A. ANSI/NFPA 70 - National Electrical Code. 

B. NECA - National Electrical Contractors Association. 

C. ASTM No. A570 G33 

D. ASTM No. A-123 

E. ASTM No. A-525 

1.04 DELIVERY, STORAGE AND HANDLING 

A. Stored c onduit and e quipment s upports shall not  be i n c ontact w ith ear th, but  
shall be on  pal lets or  other abov e-grade s upports. C onduit and eq uipment 
supports shall be covered to minimize exposure to weather. 

B. Anchors and fasteners shall be s tored in their original containers in a c lean, dry 
place. They shall not be exposed to weather. 

1.05 SUBMITTALS 

A. Submit under provisions of Section 01300 

B. Product D ata: P rovide manufacturer's c atalog dat a for fastening s ystems and  
supports. 

C. Manufacturer's instructions: Include application conditions and l imitations for use 
stipulated by  Product t esting agency specified under Regulatory Requirements. 
Include instructions for storage, handling, protection, examination and installation 
of Product. 

1.06 QUALIFICATIONS (RESERVED) 

1.07 QUALITY ASSURANCE (RESERVED) 

1.08 REGULATORY REQUIREMENTS 
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A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish pr oducts l isted and c lassified by  U nderwriters Labor atories, Inc., as  
suitable for purpose specified and shown. 

1.09 COORDINATION (RESERVED) 

1.10 MAINTENANCE SERBICE (WARRANTY) (RESERVED) 

A. All equipment shall be warranted to be free from defects in material and 
workmanship for a per iod of  one y ear f rom dat e o f s ubstantial c ompletion 
established by the Owner. 

1.11 EXTRA MATERIALS (SPARE PARTS) (RESERVED) 

PART 2     PRODUCTS 

2.01 MOUNTING STRUT 

A. Where ut ilized, strut-type metal framing shall be pr ovided to mount and support 
electrical equipment and enclosures as indicated on the drawings. 

B. Strut-type s upports s hall be ei ther al uminum or s tainless s teel construction.  
Unless specifically identified for use on the drawings, painted or factory coated 
steel, galvanized steel or non-metallic strut are not acceptable alternates to this 
requirement.  Use stainless steel on all project locations where strut is in direct 
physical contact with earth. 

C. Unless specifically not ed t o be Type 316 Stainless Steel onl y, Stainless Steel 
strut-type metal framing may be Type 304 or Type 316 Stainless Steel. 

D. Aluminum strut-type metal framing shall be Type 6063-T6 Aluminum. 

E. All mounting hardware shall be stainless steel. 

F. Manufacturers: 
1. Unistrut: P-1000 EA (Aluminum), P-1000 SS (Stainless Steel) 
2. B-Line: B22AL (Aluminum), B24SS (Stainless Steel) 
3. Equivalent meeting specifications 

2.02 CABLE RACKS 

A. Cable racks within manholes, handholes and vaults shall be non-metallic saddle 
type construction as manufactured by Underground Devices, Inc.; Northbrook, IL, 
or equivalent.  All mounting hardware shall be stainless steel. 

PART 3     EXECUTION 

3.01 EXAMINATION 
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A. Examine all supports and fasteners for straightness, rust and corrosion.  Do not 
use any equipment that is not straight or is rusted or corroded. 

3.02 PREPARATION 

A. All equipment shall be clean at time of installation.  Remove all burs. 

3.03 INSTALLATION 

A. Install products in conformance with manufacturer’s instructions and as detailed 
in drawings. 

B. Provide anchors, fasteners and supports in accordance with NECA Standard of 
Installation.  Do not use spring steel clips or clamps except as noted in Section 
16190-3.03H. 

C. Do not  fasten supports t o pi pes ( except w here det ailed on dr awings), duc ts, 
mechanical equipment (except where detailed on drawings), or conduit. 

D. Install surface mounted cabinets, enclosures and panelboards with a minimum of 
four anchors. 

E. Provide materials, sizes and types of anchors, fasteners, and supports necessary 
to carry loads of equipment and conduits.  C onsider weights o f equipment and 
conduit when selecting products. 

F. Provide a ll nec essary hardware, s uch as  f loor flanges, i n or der t o i nstall 
equipment as specified or as shown on the drawings. 

G. Include k nee-braces an d s tiffeners as  nec essary t o pr ovide r igid s upport su ch 
that equipment does not bounce or sway. 

H. Use spring-lock washers under all nuts. 

3.04 INTERFACE WITH OTHER PRODUCTS (RESERVED) 

3.05 MANUFACTURER’S FIELD SERVICES (RESERVED) 

END OF SECTION 16190 
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DIVISION 16 – ELECTRICAL 
      Section 16195 – Electrical Identification 
 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. This s ection i ncludes field-installed nam eplates, l abeling and i dentification 
methods for electrical equipment, components and wiring. 

1.02 RELATED SECTIONS 

A. Section 16010 - General Electrical Requirements\ 

1.03 REFERENCE TO STANDARDS 

A. ANSI/NFPA 70 - National Electrical Code 

1.04 DELIVERY, STORAGE AND HANDLING 

1.05 SUBMITTALS 

A. Product Data: Provide catalog data for nameplates, labels and markers. 

B. Manufacturer's Instructions: Indicate application conditions and l imitations of use 
stipulated by  Product t esting agency specified under Regulatory Requirements. 
Include i nstructions for storage, handl ing, protection, ex amination, pr eparation 
and installation of Product. 

C. During course o f c onstruction, C ontractor s hall s ubmit Wiring I dentification 
Tables, l isting w ire m arker i dentification s chedules o f al l pr oposed w iring an d 
terminations. 

1.06 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

PART 2     PRODUCTS 

2.01 EQUIPMENT SPECIFICATION 

A. Nameplates and l egend plates shall be eng raved t hree-layer laminated plastic, 
black letters on white background. Legends (wording) shall be as detailed on 
drawings or as directed by Owner’s representative. 

B. All wire m arkers i nstalled on e lectrical e quipment abov e gr ade s hall be  
weatherproof and water resistant.  Wire identification labeling, whether factory 
applied or  w ritten i n t he field, s hall ut ilize an ad hesive t hat does  not  s often o r 
weaken over time.  Sleeve or tubing type labels may be utilized as an al ternate. 
Paper adhes ive-backed w ire m arkers w ill be  r ejected and replaced at  t he 
Contractor’s expense.  Wire marker labels shall be as manufactured by Brady, or 
equivalent. 



Wentzville 16195-2 Electrical Identification 
Public Works Generator Installation 

C. All wire markers installed below grade in manholes, handholes or vaults shall be 
waterproof.  M arkers shall be non -corroding pl astic c lip-on s leeve t ype 
construction.  Markers shall be permanently factory-printed such that label 
identification will not deteriorate due to time or contact with water.  Wire markers 
used below grade shall be Brady Clip-Sleeve, or equivalent.  

D. Provide and install Safety Stripe Tapes on finished floors around electrical gear 
noting clearances required per NEC Article 110.26.  Tape shall be minimum 2” in 
width with al ternating black/yellow s triping.  T ape shall be  Scotch/3M #5702 or  
equivalent. 

PART 3     EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive nameplates, legend plates and markers. 

3.02 INSTALLATION 

A. Secure nameplates and legend plates to equipment using screws or adhesive. 

B. Nameplates or  l egend pl ates shall be pr ovided f or al l disconnects, enclosed 
starters, control panels, transformers, level meters, flow meters and recorders. 

C. Wiring Device i dentification l abels shall be f urnished and i nstalled on a ll wiring 
device cover plates per Specifications Sections 16141-3.01O and 16141-3.01P. 

D. Provide wire markers for ALL wires and terminations. By “all”, this is intended to 
include, but not be limited to, all terminations at distribution panelboards, motors, 
valves, heat ers, fan c oils, heat  pu mps, fans, d ampers, al l MCC t erminations, 
instrumentation &  c ontrols, t erminal bl ocks and  s trips, e tc.  Wire i dentification 
shall be unique to wire that is marked or to terminal that wire lands upon. 
Identification of a run of wire from termination to termination shall be same 
throughout run. 

E. Provide wire markers in all manholes, handholes and vaults. 

F. Include markers labeled “SP” on all spare conductors. 

END OF SECTION 16195 
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DIVISION 16 – ELECTRICAL 
      Section 16422 – Temporary Power 
 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. Work included in this section is supply of temporary electrical power as required 
to complete work as indicated on drawings and specified herein. 

B. All ener gy costs, dem and costs and appl icable one-time c harges bi lled by  
serving utility for Temporary Power shall be paid for by the Contractor and 
included in base-bid price.  They will not be paid for separately. 

C. It s hall r emain s olely t he C ontractor’s r esponsibility t o ens ure pr oper s ystem 
voltage and adequate electrical construction power capacity are available for his 
work.  If construction site is at an operational facility, the Contractor’s temporary 
construction power shall not impact Owner’s operations in any manner. 

1.02 RELATED SECTIONS 

A. Section 16010 - General Electrical Requirements. 

B. Section 16111 - Conduit and Raceway. 

C. Section 16123 - Building Wire and Cable. 

D. Section 16170 - Grounding and Bonding. 

E. Section 16190 - Supporting Devices. 

F. Section 16441 - Enclosed Switches. 

1.03 REFERENCE TO STANDARDS 

A. NFPA 70 – National Electric Code (most current issue) 

B. Requirements and standards as noted by serving utility 

PART 2     PRODUCTS 

2.01 MATERIALS 

A. May be new or used, but shall be adequate for purposes used, shall not create 
unsafe conditions, nor violate specified codes.  Comply with Federal, State and 
local regulations. 

B. Any and al l addi tional work as  r equired by  s erving el ectrical ut ility s hall be  
considered incidental to this specification. 
 

PART 3     EXECUTION 

3.01 TEMPORARY ELECTRICITY DURING CONSTRUCTION 
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A. Contractor s hall be s olely r esponsible t o m ake nec essary ar rangements and  
provide t emporary el ectric s ervice for construction e quipment and l ighting 
required dur ing t he ent ire c onstruction per iod i ncluding al l ut ility f ees, service 
charges, and permits. 

B. Electric s ervices s hall be o f s ufficient capacity and c haracteristics t o s upply 
proper current for various types of construction tools, motors, welding machines, 
lights, heating plant, air conditioning system, pumps and other work required.  All 
necessary t emporary w iring, panel boards, o utlets, s witches, l amps, fuses, 
controls and accessories shall be provided by Contractor.  A sufficient number of 
electric outlets shall be provided along with adequate lighting.  Materials used for 
temporary s ervice s hall not  be us ed i n per manent s ystem unl ess s pecific 
approval is given by Owner’s representative. Temporary service shall be so 
constructed and arranged as not to interfere with progress of other trades.  This 
system shall be erected and maintained strictly in accordance with all ordinances 
and requirements for temporary service pertaining thereto inclusive of OSHA and 
NEC. 

C. All 15A  and 20A  r eceptacles us ed f or t emporary po wer s hall be  g round f ault 
circuit interrupter type, per NEC Article 590. 

3.02 TEMPORARY POWER FOR CONTINUITY OF SERVICE TO FACILITY 

A. If the work t o b e per formed unde r t his con tract is to be pe rformed at  an  
existing com plex, it is i mperative t hat these f acilities r emain ope rational 
during t he pe rformance of  work unde r t his cont ract. T here shal l be no 
power out ages of  any  dur ation  whatsoever without t he expr ess written 
consent of the owner. Failure to comply with this requirement could result 
in substantial penalty charges being assessed the Contractor. 

B. Maximum duration of any single power outage, whether partial or complete, 
shall be four (4) hours - however this maximum duration shall apply only 
when convenient to the owner and, again, only with the written approval of 
the owner's authorized representative. 

3.03 TEMPORARY POWER REMOVAL 

A. Any Contractor who has installed a temporary utility connection as herein 
specified, s hall, pr ior t o f inal ac ceptance, r emove t emporary c onnections and 
installations and leave premises restored to condition in which it was found. 

END OF SECTION 16422 



Wentzville 16441-1 Enclosed Switches 
Public Works Generator Installation 

DIVISION 16 – ELECTRICAL 
      Section 16441 – Enclosed Switches 
 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. This s ection i ncludes enclosed s afety s witches for us e as  s ervice di sconnects, 
feeder and branch circuit switching and disconnect switches for motors and 
equipment. 

B. This s ection s hall al so include doubl e-throw s afety s witches us ed as  manual 
transfer switches. 

1.02 RELATED SECTIONS 

A. Section 16010 - General Electrical Requirements. 

B. Section 16170 - Grounding and Bonding. 

C. Section 16190 - Supporting Devices. 

D. Section 16195 - Electrical Identification. 

1.03 REFERENCE TO STANDARDS 

A. ANSI/NFPA 70 - National Electrical Code. 

B. NEMA KS 1 - Enclosed Switches. 

C. NECA - National Electrical Contractors Association. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

1.04 DELIVERY, STORAGE AND HANDLING 

A. Single-Throw and D ouble-Throw S afety S witches s hall be s tored i n original 
containers as delivered to jobsite. Safety switches shall be stored on pallets or 
other supports to prevent contact with earth. Safety switches shall be covered to 
protect them from weather. 

1.05 SUBMITTALS 

A. Submit under provisions of Division 1. 

B. Product Data: Provide catalog data for switch ratings and enclosure dimensions. 

C. Manufacturer's Instructions: Indicate application conditions and l imitations of use 
stipulated by  Product t esting agency specified under Regulatory Requirements. 
Include i nstructions for storage, handl ing, protection, ex amination, pr eparation 
and installation of Product. 

1.06 QUALIFICATIONS (RESERVED) 

1.07 QUALITY ASSURANCE 
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A. Perform work in accordance with NECA Standard of Installation. 

1.08 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish pr oducts l isted and c lassified by  U nderwriters Labor atories, Inc., as  
suitable for purpose specified and shown. 

1.09 COORDINATION (RESERVED) 

1.10 MAINTENANCE SERVICE (WARRANTY) 

A. All equipment shall be warranted to be free from defects in material and 
workmanship for a per iod of  one y ear f rom dat e o f s ubstantial c ompletion 
established by the Owner. 

1.11 EXTRA MATERIALS (SPARE PARTS) (RESERVED) 

PART 2     PRODUCTS 

2.01 MANUFACTURERS 

A. Square D  

B. Cutler-Hammer 

C. Siemens 

D. General Electric 

2.02 EQUIPMENT SPECIFICATION 

A. Safety switches (disconnects) shall be r ated for use at  480 V olts, 3 ph ase and 
shall be H eavy Duty, N EMA K S 1 l oad interrupter enc losed knife switch w ith 
externally operated handle interlocked to prevent opening front cover with switch 
in ON position. Disconnect handle shall be lockable in OFF position. 

B. Safety s witch enc losures s hall be N EMA 4X , unl ess ot herwise i ndicated on 
drawings. 

C. Where no ted on  pr oject dr awings, di sconnects s hall be f usible-type an d s hall 
include hi gh-interrupting c apacity, U .L. C lass “ R” t ime-delay ( slow-blow) f uses, 
Buss, or equivalent.  Fuse ampacities shall be as noted on the project drawings. 
Three spare fuses of each ampacity used on the project drawings shall be 
provided with each fusible disconnect. 

D. Where noted, disconnects shall be U.L. Listed as suitable for use as Service 
Entrance D isconnect E quipment. P rovide G round K it and N eutral K it w here 
required. 

PART 3     EXECUTION 
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3.01 EXAMINATION 

A. Inspect safety switches for proper operation. Disconnect switch movement shall 
not bind at any point in its travel. Inspect enclosures for corrosion and water 
tightness. 

3.02 PREPARATION (RESERVED) 

3.03 INSTALLATION  

A. Install s afety s witches ( disconnects) w here det ailed on drawings. A ll s witches 
shall be mounted to strut-type framing. 

B. All safety switches shall be bonded to equipment grounding system. 

C. Provide nameplate for each safety switch as detailed on drawings or as directed 
by Owner’s representative. 

D. Inspect al l di sconnects for pr oper operation, t ight and s ecure connections, and  
correctness. Adjust as necessary to assure proper operation. 

3.04 INTERFACE WITH OTHER PRODUCTS (RESERVED) 

3.05 MANUFACTURER’S FIELD SERVICES (RESERVED) 

3.06 TESTING 

A. Test all disconnects for proper operation and continuity on a ll poles when in the 
closed (ON) position. 

END OF SECTION 16441 
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DIVISION 16 – ELECTRICAL 
      Section 16470 – Panelboards 
 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. Work i ncluded i n t his s ection i s s upply and installation o f pow er and l ighting 
panelboards to provide a complete and operational electrical system. 

1.02 RELATED SECTIONS 

A. Section 16010 - General Electrical Requirements 

B. Section 16111 - Conduit and Raceway 

C. Section 16120 - Building Wire and Cable 

D. Section 16170 - Grounding and Bonding 

E. Section 16190 - Supporting Devices 

F. Section 16195 - Electrical Identification 

G. Section 16671 - Surge Protective Devices 

1.03 QUALITY ASSURANCE 

A. Panelboards s hall be manufactured and s upplied b y a c ompany r egularly 
engaged i n bus iness of furnishing panel boards.  I f r equired by  O wner’s 
representative, manufacturer shall submit a certification to a minimum experience 
of five years in manufacture of panelboards. 

1.04 REFERENCE TO STANDARDS 

A. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 

B. U.L. Standard 489 - Molded Case Circuit Breakers, Molded-Case Switches, and 
Circuit Breaker Enclosures 

C. U.L. Standard 67 - Panelboards 

D. NEMA PB 1 .1 - Instructions for Safe Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less 

E. NFPA 70 - National Electrical Code 

F. NECA (National Electrical Contractors Association) "Standard of Installation" 

G. NEMA AB 1 - Molded Case Circuit Breakers 

H. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies 

I. NEMA KS 1 - Enclosed Switches 

J. NEMA PB 1 – Panelboards 
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1.05 SUBMITTALS 

A. Submit under provisions of Section 01300. 

B. Submittals shall include outline and support point dimensions, voltage, main bus 
ampacity, integrated short circuit ampere rating, circuit breaker arrangement and 
sizes.  Submittals shall also include manufacturer's installation instructions; 
indicating appl ication c onditions and l imitations o f us e s tipulated by  pr oduct 
testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, installation, and starting the product. 

1.06 DEVLIVERY, STORAGE AND HANDLING 

A. Panelboards s hall be s tored i ndoors from time of del ivery t o j obsite, p rotected 
from weather and damage. 

1.07 MAINTENANCE SERVICE (WARRANTY) 

A. All equipment shall be warranted to be free from defects in material and 
workmanship for a per iod of  one y ear f rom dat e o f s ubstantial c ompletion 
established by the Owner. 

PART 2     PRODUCTS 

2.01 MANUFACTURERS 

A. Cutler-Hammer/Westinghouse 

B. Square D 

C. General Electric 

D. Siemens 

E. Equivalent 

2.02 EQUIPMENT 

A. Panelboard shall be provided with bolt-on circuit breakers of size and rating as 
detailed i n panel  s chedule on pl ans.  B reakers s hall be 1,  2 or  3 -pole w ith an  
integral crossbar to assure simultaneous opening of all poles in multipole circuit 
breakers.  B reakers s hall ha ve an  ov ercenter, t rip-free, t oggle-type oper ating 
mechanism with q uick-make, quick-break ac tion and pos itive handle i ndication.  
Handles shall have "ON", "OFF" and "TRIPPED" positions.  Circuit breakers shall 
be UL listed in accordance with UL Standard 489. 

B. Panelboards bus  s tructure and m ain l ugs or  main c ircuit br eakers s hall ha ve 
current ratings as shown on panelboard schedule.  Bus material shall be copper 
with ei ther s ilver or  t in pl ating.  B us r atings s hall be i n ac cordance w ith U L 
Standard 67.   B us bar  c onnections t o br anch c ircuit br eakers s hall be t he 
"distributed phase" or phase sequence type. 
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C. Panelboard bus assembly shall be enclosed in a s teel c abinet rated NEMA 1 
(unless ot herwise not ed on t he dr awings).  B ox f ront s hall i nclude a do or and  
have a f lush, c ylinder tumbler-type l ock and c atch and s pring-loaded s tainless 
steel door pul l.  Door shall have completely concealed hinges when closed and 
shall not  be removable when locked.  A  c ircuit directory frame and c ard with a 
clear plastic cover shall be provided on door interior. 

D. Panelboards shall be nominal 20” in width unless otherwise noted. 

E. Panelboards rated 240 VAC or less shall have short-circuit ratings as shown on 
the drawings, or as herein scheduled, but not less than an integrated equipment 
rating of 10,000 amps RMS symmetrical.  All units shall bear UL label. 

F. Panelboards r ated 480 VAC s hall ha ve s hort-circuit r atings as  s hown on t he 
drawings, or  as  her ein scheduled, but  not  l ess t han an i ntegrated e quipment 
rating of 65,000 amps RMS symmetrical.  All units shall bear UL label. 

G. Except where not ed ot herwise on t he dr awings, al l panel boards s hall ha ve 
neutral bar and ground bar bonded t ogether. Where neutral bar and ground bar 
are noted to be i solated, the contractor shall verify during wiring installation that 
neutral and ground conductors are terminated on the correct bar. 

H. Where schedule on d rawings i ndicates “ SPARE”, a c omplete circuit br eaker of 
the ampacity and num ber of poles indicated is to be pr ovided.  Where schedule 
on drawings does not indicate a specific size circuit breaker provide a 20 AMP 
single pole c ircuit br eaker for each o f the r emaining unused poles.  T herefore, 
panelboard shall be filled with feeder circuit breakers.  

I. All circuit breakers feeding HVAC equipment shall be HACR rated. 

J. Multi-pole circuit breakers with removable tie-links are not acceptable. 

K. Tandem circuit breakers (two circuit breakers on single pole frame) are not 
acceptable. 

PART 3     EXECUTION 

3.01 INSTALLATION 

A. Install panel boards w here s hown on  t he pl ans, i n ac cordance w ith 
manufacturer’s directions and in accordance with NEMA PB1.1.  Install 
panelboards plumb.  Provide filler plates for unused spaces in panelboards.  
Provide typed circuit directory for each branch circuit panelboard.  Revise 
directory to reflect circuiting changes as required.   

B. Provide l egend pl ates for al l panel boards t o i dentify panel board as  well as  
voltage, phase and number of wires (example”LP-1, 208Y/120 VAC, 3 PHASE, 4 
WIRE”).  Legend plates shall comply with Section 16195 - Electrical 
Identification. 

C. Panelboard Surge Protective Device shall be installed in compliance with Section 
16671. 



Wentzville 16470-4 Panelboards  
Public Works Generator Installation 

3.02 TESTING 

A. Panelboards and load centers shall be thoroughly tested after installation and 
connection to respective loads.  Li ghting panelboard phases shall be m easured 
with all major items operating.  Phase loads shall be within 20 percent of each 
other.  R earrange c ircuits i f r equired maintaining pr oper phas ing for m ulti-wire 
branch circuits. 

B. Test for shorts and high resistance grounds. Check for faulty operation of circuit 
breakers and correct as needed. 

END OF SECTION 16470 
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DIVISION 16 – ELECTRICAL 
      Section 16671 – Surge Protective Devices 
 
PART 1     GENERAL 

1.01 WORK INCLUDES 

A. This specification des cribes t he r equirements for S urge P rotective D evices 
(formerly c alled “ Transient Voltage S urge Suppression” or  “ TVSS”).  S urge 
Protective Device equipment shall be furnished for all locations where noted on 
project D rawings, r eferenced i n o ther equipment s pecifications o r as  described 
herein. 

B. Additionally, where drawings note to add surge protection to existing equipment, 
provide equipment as specified herein or as noted on the project drawings. 

C. Provide supplemental Surge Suppressors on  each end  of a ll 4 -20 m adc s ignal 
lines which or iginate at, or terminate on, devices located on exterior of building.  
Typical eq uipment w ould i nclude, bu t n ot be l imited to, magmeters l ocated i n 
exterior m eter pits and w et-well transmitters.  W here 4-20 m adc s ignals bot h 
originate and terminate within a single building, no supplemental surge protection 
is required. 

1.02 RELATED SECTIONS 

A. Section 16010 - General Electrical Requirements. 

B. Section 16170 - Grounding and Bonding. 

C. Section 16470 – Panelboards 

1.03 REFERENCE TO STANDARDS 

A. ANSI/NFPA 70 - National Electrical Code (most current issue). 

B. U.L. 1449/ANSI “3nd Edition” - Surge Protective Devices 

C. U.L. 1283 – Electromagnetic Interference Filters. 

D. IEEE C62.41– Recommended Practice on Surge Voltages in Low-Voltage AC 
Power Circuits 

E. IEEE C62.45 – Guide on Surge Testing for Equipment Connected to Low-Voltage 
Power Circuits 

F. NEMA LS-1 – Low Voltage Surge Protection Devices 

1.04 DELIVERY, STORAGE AND HANDLING 

A. Electrical surge protection equipment shall be s tored in a c lean dry place, away 
from construction. 

1.05 SUBMITTALS 

A. Product Data: Provide catalog data for electrical surge protection equipment. 
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B. Provide information to verify 3rd party testing certification on assembled equipment 
ratings.  Ratings on individual components will not meet this requirement and will 
not be considered. 

C. Provide verification that the SPD complies with the required ANSI/UL 1449 3rd 
Edition listing by Intertek (ETL), Underwriters Laboratories (UL) or other Nationally 
Recognized Testing Laboratorys (NRTL).  Compliance may be in the form of a file 
number that c an be  verified on  ETL’s or  U L’s w ebsite o r on  any  ot her NRTL’s 
website, as long as the website contains the following information at a minimum: 
model number, SPD Type, system voltage, phases, modes of protection, Voltage 
Protection Rating (VPR), and Nominal Discharge Current (In).  Language similar to 
“Manufactured in accordance with . . .” will not meet the intent of this specification 
requirement. 

D. Manufacturer’s Instructions: 
 

Indicate application conditions and limitations of use stipulated by Product testing 
agency specified under Regulatory Requirements. Include instructions for storage, 
handling, protection, examination, preparation and installation of Product. 

1.06 QUALIFICATIONS 

A. Indicate application conditions and limitations of use stipulated by Product testing 
agency specified under Regulatory Requirements. Include instructions for storage, 
handling, protection, examination, preparation and installation of Product. 

B. Third party tested for compliance. 

1.07 QUALITY ASSURANCE (RESERVED) 

1.08 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 

B. Furnish p roducts l isted and  c lassified by  U nderwriters Labo ratories, I nc., as 
suitable for purpose specified and shown. 

1.09 COORDINATION (RESERVED) 

1.10 MAINTENANCE SERVICE (WARRANTY) 

A. As a minimum, all equipment shall be warranted to be free from defects in material 
and workmanship for a period o f one y ear from dat e o f substantial c ompletion 
established by the Owner. 

1.11 EXTRA MATERIALS (SPARE PARTS) (RESERVED) 

PART 2     PRODUCTS 

2.01 EQUIPMENT SPECIFICATION 
A. UL Category Code VZCA = UL 1449 3rd Edition Surge Protective Devices. 
B. All Electrical Surge Protection hardware shall be U.L. Listed and labeled as “Surge 
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Protective Devices” under the latest edition of UL 1449 “3rd  Edition”. 
C. Visual indication that surge suppressors are functioning properly shall be furnished 

in the form of display, pilot light or LED for each device.  If manufacturer utilizes 
LED’s or pilot lights, one indicator shall be provided for each leg of a multi-phase 
device. 

D. Where Surge Protective hardware is not an i ntegral part of a factory-assembled 
piece o f e quipment (such as  factory i nstalled i n a  s witchboard or  M CC), 
manufacturer o r C ontractor s hall furnish all eq uipment, b rackets and  
appurtenances necessary in order to properly install suppressors to 
manufacturer’s requirements. 

E. Electrical Requirements – Power Distribution Equipment 
1. Unit operating voltage and configuration – Refer to Drawings 
2. SPD Types: 

 
Type 1: Can be installed before service disconnect overcurrent device. 
(Old equivalent: Secondary surge arrestor, lightning arrester.) Nominal 
Discharge Current Rating - 10kA or 20kA. 
 
Type 2:  C an onl y be i nstalled a fter s ervice di sconnect ov ercurrent 
device. ( Old e quivalent: TVSS) N ominal D ischarge C urrent R ating - 
3kA, 5kA, 10kA or 20kA. 
 
Type 3 : P oint o f U tilization S PD. Installed a  m inimum 10 m ( 30ft) o f 
conductor be tween service di sconnect overcurrent dev ice and surge 
protective dev ice. ( Old eq uivalent: P lug-In surge s trips, s urge 
receptacles). 
 
Type 4: Component SPD. Does not have full enclosure; intended solely 
for installation in another listed device. Must pass all tests relevant to 
installation location (Type 1 or Type 2). (Old equivalent: UR recognized 
component.) 

3. The suppression system shall incorporate thermally protected metal oxide 
varistors (MOVs) as the core surge suppression component for the service 
entrance and all other distribution levels. The system shall not utilize silicon 
avalanche diodes, selenium cell, air gaps, etc. 

4. Maximum Continuous Operating Voltage (MCOV) – The MCOV shall be 
greater than 125% of the nominal system operating voltage. 

5. Protection Modes: The SPD must protect all modes of the electrical system 
being utilized. The required protection modes are indicated by bullets in the 
following table: 

 
LN = Line to Neutral  
LL = Line to Line  
LG = Line to Ground  
NG = Neutral to Ground  
 
Wye System: LN-A Phase, LN-B Phase,  LN-C Phase, LG-A Phase, 
LG-B Phase, LG-C Phase, NG  
 
Delta System: LL-A Phase, LL-B Phase,  LL -C Phase, LG-A Phase, 
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LG-B Phase, LG-C Phase  
 
Single Phase System: LN-A Phase, LN-B Phase, LG-A Phase, LG-B 
Phase, NG  
 
High Leg Delta: LN-A Phase, LN-B Phase,  LN-C Phase, LG-A Phase, 
LG-B Phase, LG-C Phase, NG 

6. Voltage Protection Ratings (VPR) shall not exceed the following per UL-
1449: 

 
Modes 208Y/120 480Y/277 

L-N; L-G; N-G 600 V 1000 V 
L-L 900 V 1800 V 

 
7. ANSI/IEEE Cat. C3 Let Through Voltage – The let through voltage based 

on IEEE C62.41 and C62.45 recommended procedures for Category C3 
surges (20 kV, 10 kA) shall be less than: 

 
Modes 208Y/120 480Y/277 

L-L 1240V 2060V 
L-G 1000V 1580V 

L-N, N-G 890 V 1370 V 
 

8. ANSI/IEEE C at. B 3/C1 Let Through V oltage – The l et t hrough v oltage 
based on  I EEE C 62.41 and  C 62.45 r ecommended pr ocedures for t he 
ANSI/IEEE Cat. B3 ringwave (6000V, 3000A) shall be less than: 

 
Modes 208Y/120 480Y/277 

L-L 900V 1640V 
L-G 550V 1050V 

L-N, N-G 520 V 980 V 
 

9. Each unit shall include an EMI/RFI filter.  Filter shall comply with UL-1283. 
10. Where practical, and to aid in keeping power lead/bus length short, Surge 

Protective Devices may be integrated into electrical distribution equipment 
enclosures. 

11. In order to isolate the Surge Protective Devices under fault conditions, the 
assembly shall be U.L. rated for the same short circuit fault duty rating as 
the equipment t o which i t i s connected.  Provide supplemental fusing, i f 
required, in order to meet this requirement. All overcurrent protection 
components shall be tested in compliance with UL 1449 – Limited Current 
Test and AIC Ratings. 

12. Devices shall be provided with integral thermal protection to disconnect the 
suppression components during an overheated MOV condition. 

13. Minimum Repetitive Surge Current Capability:  The device shall be 
repetitive surge tested in every mode utilizing Category C3 waveshapes at 
minimum of one minute intervals without suffering either performance 
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degradation or more than 10% deviation of clamping voltage at a specified 
surge current.  The minimum r epetitive s urge c urrent c apability as  pe r 
ANSI/IEEE C62.41 and ANSI/IEEE C62.45 shall be: 

 
a. Service Entrance: 12,000 impulses per mode. 
b. Branch Location (MCC’s & Switchboards): 500 impulses per mode. 
c. Branch Location Panelboard: 100 impulses per mode. 

14. Voltage P rotection R ating: The r esidual ( limiting) v oltage for a  6000V , 
3000A, 8x 20µs surge waveform that the S urge Protective D evice i s 
capable of withstanding shall be no  less than that shown in the following 
table: 

 
Minimum total Surge Current and Withstand Capability with 

Compliance to ANSI/IEEE C62.41 and NEMA LS-1 
Application Per 

Phase 
Per 

Mode 
Surge Withstand 

Capabilities ANSI/IEEE 
C3 Wave (10kA) 

All Service Entrance Equipment 
(Switchgear, Switchboards, 

MCC’s,  and other S.E. listed 
equipment) 

240 kA 120kA 12,000 events 

Branch Locations 
(Non-S.E. MCC’s & Switchboards) 

120 kA 60 kA 500 events 

Branch Locations 
(Non-S.E. Panelboards) 

40 kA 20 kA 100 events 

 
15. Lighting and Distribution Panelboard Requirements.  T he f ollowing 

additional requirements shall apply when drawings indicate that the Surge 
Protective equipment is to be integral to the panelboard and mounted within 
the enclosure housing. 

 
a. The Surge Protection units shall be tested to demonstrate suitability 

for ANSI/IEEE C62.41 Category C1 environments. 
b. The Surge Protective Device shall not limit the use of Through-feed 

lugs, S ub-feed l ugs a nd S ub-feed b reaker features, w here 
applicable. 

c. The Surge Protective Device shall be immediately installed on the 
load side of the main breaker. 

d. The panelboard shall be capable of re-energizing upon removal of 
the Surge Protective Device. 

e. A di rect bus  bar  c onnection s hall be  us ed t o mount t he S urge 
Protective c omponent to t he panelboard bus  b ar t o r educe the 
impedance of the shunt path. 

f. The Surge Protected panelboard shall be constructed using a direct 
bus bar connection. 

g. The surge Protective Device shall be included and mounted within 
the panelboard by the manufacturer of the panelboard. 

h. The complete panelboard, i ncluding t he Surge P rotection Device 
shall be UL-67 listed. 

16. Switchgear, Switchboard, MCC and other Service Entrance equipment: 
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a. The Surge Protection Devices covered under this section shall be 

3rd party t ested and  suitable for ANSI/IEEE C62.41 Category C3 
environments. 

b. Surge Protection Device Nominal Discharge Current Rating: 20kA. 
c. Then Surge Protection Device shall be  located on the load side of 

the main disconnect device, as close as possible to the phase 
conductors and ground/neutral bar. 

d. Provide a 30-amp disconnect (or manufacturers recommended 
size).  The disconnect shall be directly integrated to the 
suppressor assembly. 

e. Provide factory installed digital surge counter and form C dry-
contact alarm that changes state if any of the three phases detect 
a faulted, open or other reduced protection condition. 

f. All monitoring diagnostic features shall be visible from the front of 
the equipment. 

F. Control Panels (120 VAC Supply):  All fabricated control panels utilizing 120 VAC 
power which house relays, timers or other electrical and electronic equipment shall 
be provided with Surge Protective Devices on the 120 VAC supply.  This 120 VAC 
Surge P rotective D evice i s i n addi tion t o any  ups tream three-phase S urge 
Protection units required elsewhere.  Each 120 VAC Surge Protective Device unit 
shall include an isolated dry-contact “failure-alarm” for remote monitoring.  Control 
Panel Surge Protective Devices units shall be Transtector ACP Model 100-BW3R, 
or equivalent.  To permit remote monitoring, connect the “Alarm” dry-contact to a 
Programmable Logic Controller (PLC) Digital Input, if applicable on project. 

G. Instrumentation S ignal Protection.  A ll anal og i nstrumentation 4 -20 m a s ignal 
cables which originate or terminate on an instrument installed on building exterior 
shall be individually protected with surge suppression at both ends of cable. 
1. All I nstrumentation S ignal S urge S uppressors m ounted w ithin c ontrol 

panels shall be Transtector Model DRDC-24 (DIN Rail mount), or 
equivalent. 

2. All I nstrumentation S ignal Surge Suppressors mounted at  field mounted 
equipment shall be ½" pipe nipple mount Transtector Model PDS-1 (dead-
ended) or PDS-2 (thru-design), or equivalent. 

H. Surge Protection for DeviceNet Network: 
On projects involving DeviceNet, or where shown on the drawings, provide UL-
497B D eviceNet s urge protection dev ices.  S urge p rotection may be i nstalled 
within D eviceNet eq uipment w here pr actical.  Where o ther enc losures ar e 
unavailable, provide suitably sized NEMA 4X Non-Metallic enclosure to house 
Surge Protection equipment.  DeviceNet Surge Protection devices shall be Leviton 
Model #3863-DEV. 

I. Surge Protection for Ethernet Network: 
On projects involving metallic-wire Ethernet which extends to building exterior, or 
where shown on the drawings, provide UL-497B Ethernet surge protection 
devices.  Surge protection may be installed within other Ethernet equipment, Local 
Control P anels or  P LC enc losures, w hichever bes t s uits pa rticular pr oject 
networking architecture and equipment.  Where other enclosures are unavailable, 
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provide suitably sized NEMA 4X Non-Metallic enclosure to house Surge Protection 
equipment.  Ethernet Surge Protection devices shall be furnished with standard 
RJ-45 Input and Output jacks.  Ethernet Surge Protection devices shall be Leviton 
Model #3861-ETH. 

PART 3     EXECUTION 

3.01 EXAMINATION (RESERVED) 

3.02 PREPARATION (RESERVED) 

3.03 INSTALLATION 

A. Control panel surge protection shall be installed per manufacturer’s instructions by 
panel builder prior to shipment. 

B. Surge pr otection equipment for al l ot her l ocations s hall be i nstalled per  
manufacturer’s instructions and requirements. 

END OF SECTION 16671 
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DIVISION 16 – ELECTRICAL 
      Section 16950 – Testing Electrical Systems 
 
PART 1     GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and g eneral pr ovisions on Contract, i ncluding G eneral and  
Supplementary Conditions and Division 1 Specification Sections, apply to work of 
this Section. 

B. Contractor shall note that this section shall be considered a Supplement to 
testing r equirements outlined or  des cribed i n ot her s ections of  these 
specifications. 

1.02 WORK INCLUDES 

A. Extent of Work as required by the Drawings and these Specifications 

1.03 RELATED WORK 

A. Specified elsewhere: 
1. Section 16010 - General Electrical Requirements 
2. Section 16123 - Building Wire and Cable 
3. Section 16160 - Cabinets and Enclosures 
4. Section 16170 - Grounding and Bonding 
5. Section 16441 - Enclosed Switches 

1.04 QUALITY ASSURANCE 

A. Regulatory Requirements 
1. Governing Codes: 

a. NFPA 70 – National Electrical Code (most current issue) 

1.05 SUBMITTALS 

A. Submit under provisions of Division 1. 
1. Test Reports: 

a. Test of entire electrical system as noted herein.  Submit to the 
Engineer in triplicate. 

PART 2     PRODUCTS 

2.01 MATERIALS 

A. Furnish all equipment, tools, manpower, and labor to perform specified testing. 

PART 3     EXECUTION 
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3.01 TESTING 

A. After wires and cables are in place and connected to devices and equipment, the 
system shall be t ested f or s hort circuits, i mproper grounds, and o ther faults.  
When fault c ondition i s pr esent, t he trouble s hall be r ectified, then r e-tested.  
Where cable is found defective or damaged, it shall be removed and replaced in 
entirety; do not  field repair.  Cost for correction shall be c onsidered incidental to 
the project. 

B. All wiring dev ices and el ectrical appar atus furnished under  t his c ontract, w hen 
ground or  shorted on any  integral “ live” par t, shall be  removed and t he t rouble 
rectified by  r eplacing al l de fective par ts and materials.  C ost o f c orrection i s 
considered incidental to the project. 

C. All feeder cables and other pow er distribution apparatus shall hav e a Megger 
resistance test conducted to determine that insulation resistance is not less than 
that recommended by the manufacturer, or as noted below. 
 
Unless ot herwise r ecommended by  t he m anufacturer, i nsulation r esistance 
testing s hall meet o r ex ceed t he following on 600 V olt e quipment ut ilizing 50 0 
Volt resistance test instrument: 

 
Conductors ................................................... 50 Meg-Ohms 
Motors…………………………………………….5 Meg-Ohms 
Switchboards, MCC’s and Panelboards ........ 25 Meg-Ohms 
Power Transformers ....................................... 5 Meg-Ohms 

D. Contractor s hall furnish all t ests and s hall pr ovide al l t est e quipment, meters, 
instruments, c able c onnections or  appa ratus necessary for pe rforming tests a s 
specified herein.  All costs for testing shall be considered incidental to this i tem 
and will not be paid for separately. 

E. Examine connections to equipment for proper phase relationships.  Rotate phase 
conductors as necessary in order to correct. 

F. All motors s hall be t ested under  A rticle 16220.   A ll m otors s hall be t ested for 
correct direction of rotation.  Run tests on all motors shall be tested for correct 
direction o f r otation.  R un t ests on al l m otors and v erify t hat pr oper o verload 
devices have been installed.  Coordinate this task with motor supplier. 

G. Testing of Ground System 
1. Each and al l grounded cases and metal par ts associated w ith electrical 

equipment shall be tested for continuity of connection with the ground bus 
system by t he Contractor in the presence of the Engineer or  his 
representative. 

2. All grounding electrode conductors brought in from the ground field shall 
be tested for satisfactory continuity and by resistance measurement 
between the electrical equipment ground bus and the ground field.  The 
grounding path shall not exceed 0.010 ohms. 
 



 
Wentzville 16950-3 Testing Electrical Systems 
Public Works Generator Installation 

3. Each G round Fi eld s hall be t ested for r esistance t o ear th a “three-
terminal” or “fall-of-potential” test as described in IEEE Standard #81.  As 
an alternate, a specially designed clamp-on instrument such as AEM C 
Model 3710 or  3730 m ay be us ed if found ac ceptable t o t he en gineer.  
Based upon measured field data, the Contractor shall calculate the 
ground field r esistance and f urnish r ecord c opies t o t he E ngineer and  
Owner for record.  In no case shall the ground field resistance exceed 25 
ohms.  If the r esistance i s found to be hi gher t han 25 ohm s, one 
additional r od s hall be dr iven with a m inimum separation e qual t o t he 
length o f t he ground r od us ed and c onnected in par allel with t he r od 
under test. 
 

4. Exterior ground field resistance testing shall not be measured during 
unusually wet weather and should be per formed dur ing normal weather 
and soil conditions.  Any tests incorrectly performed or not performed to 
the satisfaction o f t he engineer w ill be r epeated.  Costs for al l such r e-
testing shall be considered incidental to the project. 
 

5. All specified maximums and minimums of this specifications must be met.  
Complete test records of all tests shall be made and shall show 
resistance values obtained and c alculations of same, showing method of 
test and calculation. 

3.02 CORRECTION OF DEFECTS 

A. When t ests di sclose any  uns atisfactory workmanship or  eq uipment furnished 
under t his contract, correct defects and r etest.  Repeat tests until satisfactory 
results are obtained. 

B. When any wiring or equipment is damaged by tests, repair or replace such wiring 
or equipment.  Test repaired items to ensure satisfactory operation. 

END OF SECTION 16950 
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	Portable Generator Procurement Specification.pdf
	PART 1 GENERAL
	1.01 DESCRIPTION
	A. The scope shall include the furnishing, testing and delivery of portable diesel engine-generator set(s) with integral heat exchanger, fuel tank crank control panel, batteries, battery charger, trailer, sound-attenuated enclosure, portable cables, c...
	1. Structural steel frame.
	2. Insulated, sound-attenuated, non-walk-in, weather-resistant enclosure.
	3. Engine-generator set.
	4. Unit-mounted radiator.
	5. Unit-mounted crank/control panel and generator circuit breaker(s).
	6. Unit-mounted batteries and battery charger.
	7. Trailer with integral fuel tank, interior and exterior lighting and appurtenances.
	8. Critical grade” silencer mounted inside the enclosure.
	9. Portable cables/connectors, termination panels, cable storage boxes and accessories.
	10. Delivery, training and on-site testing.

	B. Each generator set shall be as manufactured by Caterpillar, Cummins, Kohler, Generac or approved equal. All equipment provided shall be from the same manufacturer/supplier.
	C. Supplier shall supply an engine that complies with current Federal and State tier emission quality standards (Tier 4).

	1.02 SYSTEM REQUIREMENTS
	A. Portable Engine-Generator Sets (150KW and 200KW @ 480VAC capable of supporting 240VAC and 208VAC loads listed)
	1. Kilowatts (100KW – 240VAC, 1 Phase) (150KW – 480VAC, 3 Phase) (200KW – 480VAC, 3 Phase) (125KW – 208VAC, 3 Phase)
	2. Engine and Generator Speed (RPM max.) 1,800
	3. Fuel Tank Capacity, 24 hour
	4. Generator system voltage(s) 240 – 1-phase, 208Y/120-3-phase, 480Y/277-3-phase
	5. Noise 73 dB over background noise measured 23 feet away in any direction.
	6. If supplier’s product offering is not capable of providing a genset rating per these specifications that is capable of the motor starting criteria listed in Article 1.03, supplier may submit on larger size equipment. The manufacturer shall submit o...


	1.03 GENERAL REQUIREMENTS - ENGINE GENERATOR SET
	A. The generating equipment is required to provide not less than the indicated kW at 0.8 power factor after deducting for auxiliaries. A single unit shall provide the entire capacity required at the voltage listed. The auxiliaries shall include, but n...
	B. The unit shall consist of an engine generator and accessories, all mounted on a common skid, trailer mounted, including coolant, oil, filters and all other peripheral equipment. The radiator shall be mounted so the top of the radiator is above the ...
	1. Generator(s):
	a. Provide (1) 200A/3P 480VAC Molded Case Circuit Breaker, (1) 400A/3P 480VAC Molded Case Circuit Breaker, (1) 400A/3P 208VAC Molded Case Circuit Breaker, and (1) 200A/2P 240VAC Molded Case Circuit Breaker. The generator manufacturer shall furnish and...
	b. Provide 50’ of each 1/C individual phase, neutral and ground cable and cam lock connection plugs. Provide mating “screw-on” protective cover for each plug end.
	c. Motor Starting Minimum Requirements (worst case):
	1) 240VAC 1-phase:
	Step 1 (30% voltage dip)
	a) 2KW Resistive Load.
	b) 14HP NEMA 480VAC 3-phase Motor on an across the line starter powered from add-a-phase unit.
	Step 2 (30% voltage dip)
	c) 14HP NEMA 480VAC 3-phase Motor on an across the line starter powered from add-a-phase unit.
	2) 480 VAC 3-phase:
	Step 1 (30% voltage dip)
	a) 2KW Resistive Load.
	b) 30 HP NEMA 3-phase Motor on an across the line starter.
	c) 30 HP NEMA 3-phase Motor on an across the line starter.
	3) 480 VAC 3-phase:
	a) 2KW Resistive Load.
	b) 70 HP NEMA 3-phase Motor on an across the line starter.
	c) 70 HP NEMA 3-phase Motor on an across the line starter.
	4) 208 VAC 3-phase:
	Step 1 (30% voltage dip)
	a) 400A output



	1.04 GENERAL ARRANGEMENT - ENGINE-GENERATOR SET
	A. The engine coolant temperature gauge and oil pressure gauge shall be unit mounted on the same panel.
	B. A fuel tank shall be furnished and shall be of a type suitable for pumping, utilizing the engine unit-mounted fuel pump. The tank shall be furnished with level indication inside the enclosure. The unit shall be complete with a fuel supply and retur...
	C. An engine starting battery shall be furnished and shall be mounted inside the enclosure. Provide a permanently shock-mounted battery charger with alarm contacts.
	D. All units of equipment shall be completely piped and wired. Terminals blocks shall be provided for all external electrical control connections. Terminal blocks shall be of the barrier type.

	1.05 STANDARDS
	A. NEMA Motor and Generator Standards MG-1.
	B. NFPA 70 - National Electric Code (NEC).

	1.06 TESTING
	A. Engine Generator factory testing:
	1. The manufacturer or fabricator of the engine-generator set shall have a certified factory test on the unit and all components to ensure satisfactory operation. The manufacturer shall provide an eight hour, minimum, period during a normal working da...
	2. The prime generating equipment is to be tested as a complete unit including engine with the actual silencer and radiator, generator, excitation system, with all sub-systems as specified.
	3. The manufacturer shall provide all equipment for the test including, but not limited to, ammeters, voltmeters, fuel supply, frequency meter, and load banks capable of 10% maximum steps to 100% of the engine-generator's continuous standby rating; an...
	a. Extended operation at 100% of standby rating, three (3) hours minimum.
	b. 50% load to 100% load test with a 30% from nominal voltage dip, maximum, permitted with frequency fluctuation measurement. Code F motor inrush characteristics. Frequency deviation shall not exceed three (3) cycles.
	c. Protective device evaluation.
	d. Fuel consumption.
	e. No load operation with an addition of load to 50% of rating with 30% voltage dip maximum and frequency fluctuation measurement.
	f. Various 10% load additions and subtractions.

	4. The Engineer and/or Owner shall have the right to witness the test and inspect the completed generation equipment. All electrical up-fit equipment and related components shall be installed and fully functional for the test. Certified test reports s...
	a. See Article 3.01


	B. Site test equipment as follows:
	1. See the requirements for site testing in PART 3 of this document.


	1.07 SUBMITTALS
	A. Engine-Generator Set Shop Drawings
	1. The information shall include four sets. One Set will be returned to the Supplier. The information shall include, but not be limited to:
	a. An outline drawing indicating the general arrangement, principal dimensions and loading; information on the lubricating and control system.
	b. Generator curves showing predicated saturation, impedance and reactive capability, capacity, insulation type, temperature rise, etc.
	c. Complete electrical connection details including data on generator output breakers, and output receptacles.
	d. Complete trailer details including, but not limited to, data on fenders, frame, brakes, lights. Complete enclosure details including, but not limited to sound attenuating materials, doors, hinges, louvers.
	e. Complete enclosure electrical system details including, but not limited to data on lights, timer switches, portable cords, plugs, wiring and raceway systems, etc.
	f. Paint sample selection chart for the Owner to select the exterior enclosure color from.


	B. Guarantee of Delivery: The Bidder shall provide a written guarantee the equipment and materials will be delivered to the site within 24 weeks upon date of order. Procedures for payment and non-compliance of the delivery warranty are covered in the ...
	C. Operation and Maintenance Data

	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Materials shall be delivered to the owner. Unloading of equipment shall be coordinated with Owner selected Contractor. Delivery shall be coordinated with Engineer and Owner.
	B. Box, crate, or otherwise completely enclose and protect all equipment during shipment, handling, and storage.
	C. Protect equipment from exposure to elements and keep all items thoroughly dry at all times.
	D. Painted Surfaces: Protect against impact, abrasion, discoloration, and other damage.
	E. Protect electrical equipment, controls, and insulation against moisture or water damage.
	F. All parts shall be properly protected against any damage and/or deterioration during a prolonged delay from the time of shipment until installation is completed and the units and equipment are ready for operation.
	G. Factory assembled parts and components shall not be dismantled for shipment unless permission is received in writing from the Engineer.
	H. Each box or package shall be properly marked to show its net weight in addition to its contents.

	1.09 SAFETY
	A. The units shall be designed to minimize the danger of accidents to operating and maintenance personnel. The manufacturer shall, prior to shipment, verify that all electrical connections are tight and that circuits are isolated; that on-set piping c...
	B. The following are considered standard safety items:
	1. All rotating exposed components shall have suitable guard covers designed to prevent accidental contact. The guards shall be of substantial construction, securely fastened in place, but removable for maintenance purposes.
	2. Insulation or shields shall be provided to cover external hot surfaces of the engine where needed for fire prevention and personnel protection.
	3. The electrical system shall be designed so that there are no exposed conductors. The exciter and voltage regulator shall be supplied within metal enclosures to prevent accidental contact. The control panel shall be of the dead front type.


	1.10 WARRANTY
	A. The equipment shall be furnished free from all defects in design, workmanship and materials, and shall be guaranteed to give successful service under the operating conditions herein specified for a period of not less than two (2) years after being ...
	B. Provide optional pricing for an extended warranty period of not less than five (5) years after being accepted.


	PART 2 PRODUCTS
	2.01 TRAILER
	A. The trailer shall be complete with frame, running gear, fuel tank mounted in the frame, pintle type hitch, safety chains, front end jack, tires, electric brakes, ICC lights, sheet metal enclosure, control panel, batteries, battery rack, battery cab...
	B. The running gear shall be of the two axle (minimum) design. Include tires and electric brakes on each wheel.
	C. The frame shall be constructed of a structural steel channel iron box and shall incorporate wide flange beam cross supports. Drilled and tapped mounting holes shall be provided for the electric set. A deck shall also be provided. It shall be at lea...
	D. A fuel tank shall be included and built within the frame. The tank shall be not less than 10 gauge steel. Baffles shall be included in the tank to prevent the fuel from sloshing while trailer is being towed. The tank shall have a minimum usable cap...
	E. The trailer shall be supplied with a 14 gauge (minimum) weather-resistant enclosure with locking access doors. It shall be of welded and bolted construction, and capable of being removed for servicing after the unit has been delivered. The enclosur...
	F. The enclosure doors shall contain latches to hold the access doors open when desired. All enclosure doors shall include locks and all the locks shall be keyed the same.
	G. A silencer shall be provided and mounted within the confines of the unit enclosure. A stainless steel flexible exhaust connector shall be provided between the engine and silencer. The silencer shall be “critical-grade” minimum, or as otherwise requ...
	H. All access panels and doors shall have locking three-point latches with operating handle; and the unit shall be capable of running with all openings closed, locked and secured. Each door shall include a lock, and all the locks shall be keyed the same.
	I. Make all necessary wiring between components as required to meet Electrical Code.
	J. Common ground all parts of unit to common ground lug on right rear of trailer for connection to ground via the power cables.
	K. The trailer shall include provisions inside the enclosure for cable stowage, or a locking cable stowage enclosure with two compartments shall be provided on the trailer for stowing the portable cables. The cable stowage enclosure(s) shall include a...

	2.02 ENGINE AND ACCESSORIES
	A. General Requirements:
	1. The engine shall be a multi-cylinder, full diesel type with mechanical fuel injection. The engine shall meet all EPA criteria for emissions for federal and state tier quality standards.
	2. The engine shall have sufficient capacity to continuously drive the generator and all accessories, and deliver rated electrical power at the generator terminals as specified in the generator section. The engine shall be rated for operation at an el...
	3. The engine manufacturer shall provide information on engine pollution. The information shall contain the NOx, HC and CO levels. The levels shall be measured at rated load and speed in accordance with SAE recommended practices.

	B. Speed:
	1. Engine and generator speed shall not exceed 1800 RPM at normal full load operation.

	C. Governor:
	1. The governor shall be isochronous, fully enclosed, and self-lubricating. The governor shall be of the electronic type suitable for isochronous operation. The governor shall be adjustable. The governor steady state band speed shall not be worse than...

	D. Fuel:
	1. The engine shall be capable of stated performance using a commercial grade diesel fuel. Engines requiring premium fuel will not be considered.
	2. The engine shall be capable of operating at idle or light loads for extended periods of time without excessive carbonization.
	3. The supplier shall provide all fuel for startup and testing.

	E. Fuel System:
	1. The fuel injection system shall be of a type not requiring adjustment in service. All parts of the injection system shall be easily replaced.
	2. The fuel system shall have fuel filters with replaceable elements which may be easily removed without breaking any fuel line connections or disturbing fuel pumps or other engine parts. All fuel lines shall be metallic. No galvanized steel fuel line...

	F. Lubrication:
	1. The engine lubricating system shall include a strainer, oil pump, and oil filter.
	2. The lubricating oil shall be continuously full flow filtered and cooled by the system. The oil filter shall be equipped with a spring loaded bypass valve to bypass oil, and thereby assure a supply of lubricating oil in case of a clogged oil filter....
	3. A gear-type lubricating oil pump shall supply oil under pressure to main bearings, connecting rod bearings, pistons, timing gears, cam shaft bearings, and valve rocker mechanism.

	G. Air Cleaners:
	1. One or more engine-mounted, dry-type air cleaners shall be provided. Oil bath type air cleaners are not acceptable.

	H. Cooling:
	1. Coolant lines may be flexible rubber hoses if protected from damage. The engine cooling system shall include a centrifugal jacket water circulating pump, thermostat and a bypass arrangement, and a water to air heat exchanger complete with fan. The ...
	2. The coolant shall be an anti-freeze mixture of 50% ethylene glycol and 50% water, or as otherwise recommended by the manufacturer; and shall prevent freezing at temperatures down to minus 25 degree F.
	3. A low coolant level sensor shall be furnished and installed in the radiator. The low coolant level sensor shall shut down the engine-generator equipment on low coolant level and shall illuminate a light on the front face of the generator control or...

	I. Exhaust System:
	1. A complete exhaust system shall be provided including exhaust piping, silencer, and flexible connections. All material for the exhaust system shall be of corrosion resisting materials. The silencer shall provide critical grade silencing minimum, (o...

	J. Starting:
	1. The engine-generator set shall be capable of starting cold at 40 degrees F from the heat of compression, operating on diesel oils of 28 Baume gravity or over, and within 60 seconds be capable of delivering rated electrical output with stabilized v...
	2. The engine shall be arranged for electric starting and shall be complete with cranking motor, battery, battery rack, battery charger, and controls.
	3. The cranking motor shall be sufficient size to turn the engine over easily and at a speed to provide rapid starting of the engine. The motor shall be capable of providing not less than three 30 second cranking cycles in three minutes without overhe...

	K. Battery:
	1. The battery supplied shall be of the industrial lead acid type, and shall be capable of providing three 30 second cranking cycles at 0 degrees F. Paralleling of cells, or batteries, is not acceptable. Included shall be a battery rack and all associ...

	L. Accessories:
	1. Each engine-generator package shall be equipped with, but not limited to, the following accessories:
	a. OSHA approved ear protectors. (Four sets.)
	b. Thermostatically controlled water jacket heater capable of being operated from an external 120V or 240V, single-phase receptacle as required by the size of the heater (up to 1500W-120V. Provide isolation valves for the jacket water heater. Provide ...
	c. Lube oil pressure gauge.
	d. Lube oil level dipstick.
	e. Jacket water temperature gauge.
	f. Safety shutdown for low oil pressure, engine over-temperature, low water, and engine over-speed. Safety shutdown shall be by fuel or air cut-off.
	g. 12 or 24 volt alternator as required by the specific starting system and solid state voltage regulator to maintain batteries during engine operation.


	M. Battery Charger:
	1. The battery charger shall be of the silicon rectifier type, and shall provide an automatic trickle charge for floating the battery and an equalizing charge for periodic maintenance. The charger shall be for operation from 120V 60 Hz source, and sha...
	2. The battery charger low charging rate shall be for “floating” the batteries. Any charger that “floats” the battery – such that the battery needs the addition of water more than twice a year when the battery is floating – is not acceptable. The batt...
	3. Provide a 50’ “hard-service” SO-type cord and 120V plug (NEMA 5-20)


	2.03 GENERATOR
	A. General:
	1. The generator shall be of the engine driven, single or two bearing type, self-aligning, continuous duty, salient pole, PMG, synchronous type with amortisseur windings. The generator enclosure shall be of the drip-proof type. The generator insulatio...
	2. The generators shall have the following ratings: Capacity, kW at 0.8 P.F., Standby ..........................................As shown in the General Requirements Voltage, Volts ............................... As shown in the General Requirements
	Phases ..........................................As shown in the General Requirements
	Frequency, Hz ......................................................................................... 60
	Insulation Class ................................................................... H (180 Deg. C)
	Temperature Rise ..................... NEMA Standard for Class H (135 Deg. C)

	B. Construction Features:
	1. The generator stator and rotor shall be built up of high grade silicon steel laminations, precision punched, deburred, and individually insulated. Windings shall be carefully and thoroughly insulated for maximum moisture resistance, high dielectric...
	2. Forced ventilation to prevent overheating of any part of the generator and prevent hot spots shall be provided.
	3. Bearings shall be shielded and sealed to prevent entrance of moisture and dirt.

	C. Excitation:
	1. The generator shall have PMG type, brushless excitation with silicon controlled rectifiers to provide alternator excitation. The excitation system shall have the capacity to provide 150% of required excitation at rated load and voltage and shall in...
	2. The excitation system shall be of sufficient capacity to produce the maximum excitation required at 0.8 P.F. and 105% of rated voltage.
	3. In addition, excitation shall be such that the generator transient voltage deviation shall not exceed 25% upon adding or dropping of rated load from a stabilized initial condition as indicated in test procedures. Rated load shall be considered to b...
	4. The generator and excitation system shall be given factory insulation tests in accordance with the latest NEMA standards for such equipment.

	D. Voltage Regulation:
	1. A generator voltage regulator shall be furnished to provide voltage level control, voltage gain, and voltage droop. The regulator shall be of the static magnetic amplifier type. The controls shall be readily accessible for normal operating adjustme...
	2. Voltage regulation shall be within +3% of rated voltage from no load to full load. Steady state modulation shall not exceed 1%. Instantaneous voltage deviation shall not exceed 30% from nominal voltage, when 50% of continuous standby rating is adde...


	2.04 AUXILIARY ELECTRICAL CONNECTIONS
	A. See section 1.03 for generator output connection requirements.
	B. Each generator set shall be furnished with two (2) -120 volt auxiliary power distribution systems. The battery charger shall operate from one system (source) and the engine water jacket heater shall operate from the other system (source). Each dist...
	C. Furnish and install provisions (locking-type troughs or boxes, etc.) on the trailer for storing and protecting the portable cables when not in use and for keeping the cables captive while in transit.
	D. Furnish and install a 12 or 24 VDC lighting system inside and outside the unit enclosure that is powered by the unit batteries. Include overcurrent protection, associated rotary-timer type light switch and all associated cable, conduit and other re...

	2.05 CRANK PANEL
	A. The generator set autostart control panel shall be mounted inside the enclosure and shall be shock mounted. The panel shall be wired to the generator using flexible conduit. The panel shall control the starting and stopping of the generator and the...
	B. The crank panel shall include, but not be limited to, automatic engine crank control, engine safety controls, 120 VAC distribution network, battery charger, and all engine safety interlocks. In addition, the crank panel shall include:
	1. Elapsed time meter.
	2. Indicating lights for the required failure modes, including low coolant, overtemp, overcrank, low oil pressure, low fuel, charger failure, overspeed.
	3. Frequency meter; voltmeter, phase/phase and phase/neutral, voltmeter switch; ammeter, ammeter switch, 3Ø.
	4. Relays, timers, terminal strips, and miscellaneous material and equipment as necessary for the functions required herein.
	5. The crank panel shall contain battery operated panel lights and switch. The lights shall operate from the engine starting battery.
	6. The crank panel shall provide for a discrete contact closure (input) from a remote source such as an automatic transfer switch to “start” the generator and shall provide a dry relay contact “common alarm” output signal The “start” signal input and ...
	a. Loose compatible mating plug shall be provided loose to the Owner.


	C. The engine control panel shall have an “emergency” stop pushbutton. When depressed, the generator shall immediately stop without a cool down period.
	D. Indicating Instruments:
	1. Indicating instruments shall be of the taut-band type, suitable for semi-flush switchboard mounting. The instruments shall be approximately 2½" round with circular scales. The cases shall be dust-tight and moisture resistant. The instruments shall ...

	E. Control Switches:
	1. Control switches shall be rotary operated multi-contact type, ruggedly constructed with barriers between adjacent contacts. The switches shall be complete with operating handles and escutcheon plates. Escutcheon plates with mechanically operated ta...

	F. Terminals and Connections:
	1. Terminal strips shall be of the barrier type, and shall be permanently marked per the terminal marking scheme shown on the Contract Drawings. Shop drawings, interconnect drawings and hardware shall all reflect the same scheme. Permanent marking sha...



	PART 3 EXECUTION
	3.01 TESTING
	A. Factory test per Article 1.06.
	B. Site test equipment as follows:
	1. Supplier shall conduct a two (2) hour, minimum, witnessed test on the unit in Wentzville Missouri. Demonstrate proper operation of all units features and functions at the site. Use project loads for testing purposes. Owner’s separate Contractor wil...
	2. Perform testing at time pre-approved by Owner and Engineer. Two-week minimum notice is required. Owner’s separate Contractor will make minor wiring modifications at the sites as required so that the generator is compatible and the phase rotation is...
	3. Submit record of site test procedures and results.
	4. Provide fuel for all generator site testing.


	3.02 TRAINING
	A. In addition to the On-Site Testing, Provide six (6) hours on-site training on operation and maintenance of the equipment furnished.
	1. Training shall be at a time pre-determined by the Owner. Two-week minimum notice is required.

	B. At final Completion, furnish the following items to the Owner as spare parts:
	1. Twenty (20) percent spare fuses and lamps of each type furnished, but not less than six (6) of each type.


	3.03 FUEL
	A. Supplier shall provide all required quantities of fuel for start-up, site-testing and training of all equipment furnished and shall include the costs for said fuel in the suppliers bid price.
	B. All generator fuel tanks shall be replenished after completion of start-up, site-testing and training.
	End of section 16620
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	16000 - Table of Contents
	16010 - General Electrical Requirements
	1.01 WORK INCLUDES
	A. Work included in this section is general in nature and applicable to electrical system work. Contractor is also directed to other sections of Division 16 - Electrical for additional related specifications for items described in this section.
	B. Work included in this section shall apply to installation and testing of all materials and equipment necessary to completely install electrical system as shown on drawings and as described herein in these specifications, or as may be necessary for ...
	C. Unless otherwise noted, all electrical equipment shown on project drawings shall be furnished under Division 16.
	D. Drawings pertaining to this installation indicate general location of conduits, wiring, distribution and motor control centers, lighting and outlets, and other details necessary for installation of system.
	E. Electrical installation as shown on drawings and as specified herein is based upon best available information, with regard to characteristics of mechanical equipment specified.  In the event changes are necessary in order to accommodate mechanical ...
	F. Any minor changes in location of equipment, to include conduits, outlets, etc., from those shown on drawings, shall be made without extra charge if so directed by Owner’s representative.  These changes shall be any changes in location that, had new...
	G. All electrical equipment shall be installed in conformance with applicable sections of NPFA 70 - National Electrical Code, respective equipment manufacturer's directions, as detailed on drawings and as specified herein.  Any installations which voi...
	H. RELATED CONTRACT WORK DESCRIBED ELSEWHERE IN THESE SPECIFICATIONS:

	1.02 LAWS AND ORDINANCES
	A. In installation of this work, Contractor shall comply in every respect with requirements of National Electrical Code (NEC), National Board of Fire Underwriters, and any state and local requirements, laws and ordinances as may be applicable.
	B. If, in opinion of the Contractor, there is anything in drawings or specifications that will not strictly comply with above laws, ordinances and rules, the matter shall be referred to the attention of the Owner’s representative for a decision before...
	C. Contractor shall obtain and pay for all licenses, permits and inspections required by above laws, ordinances and rules for entire electric wiring job called for in these specifications and accompanying drawings.

	1.03 Drawings
	A. Drawings for electrical work will be a part of electrical drawings to which will be added, during the period of construction, any other detail drawings as may be necessary in opinion of Owner’s representative, to show proper installation of various...
	B. Drawings and specifications are intended to be descriptive only, and any error or omissions of detail in either shall not relieve Contractor from obligations thereunder to install in correct detail any and all materials necessary for complete and o...
	C. Contractor shall, during progress of job, record any and all changes or deviations from original drawings, and, at completion of project, shall deliver to Owner’s representative a single marked-up set of "as-built" drawings.

	1.04 SHOP AND ERECTION DRAWINGS
	A. This Contractor shall prepare shop drawings for all parts of his work.  Before commencing any work or providing any material, Contractor shall submit for approval of Owner’s representative all drawings relating to construction, arrangement or dispo...
	B. Shop drawings of all distribution and motor control centers, panels, power and lighting systems, fixtures, wire, cables, devices, etc. shall be submitted for approval, as well as complete details of all systems not shown in detail on drawings.
	C. SHOP DRAWINGS SHALL BE FULLY DESCRIPTIVE OF ALL MATERIALS AND EQUIPMENT TO BE INCORPORATED INTO THIS PROJECT.  CONTRACTOR SHALL CAREFULLY CHECK ALL SUBMITTED SHOP DRAWINGS, MAKING SURE THEY ARE COMPLETE IN ALL DETAILS AND COVER SPECIFIC ITEMS AS HE...
	D. Shop drawings shall be submitted in sufficient quantity as required by the General Conditions.  Three (3) copies will be retained by the Engineer for his use and records.
	E. No material or equipment shall be allowed at the site until shop drawings approved by the Engineer are received by the Resident Engineer at the site.
	F. The following information shall be clearly marked on each shop drawing, catalog cut, pamphlet, specifications sheet, etc. submitted:

	PART 2
	2.01 PRODUCTS SHALL BE AS SPECIFIED IN OTHER SECTION AND AS DETAILED ON THE DRAWINGS.
	PART 3     EXECUTION


	PART 3
	3.01 EQUIPMENT STORAGE
	A. Except as indicated below, all electrical equipment considered to be a part of this contract shall be stored before installation in a warm, dry, indoor area so as to protect the equipment from physical damage, freezing, dirt and any other harmful e...
	B. The following electrical equipment shall be permitted to be stored outdoors on pallets or without direct contact with the earth, under tarpaulins or plastic covers:
	1. Conduit. Does not include boxed fittings, etc., which shall be stored indoors.
	2. Cable Tray. Does not include boxed hardware, which shall be stored indoors.
	3. Ground Rods.
	4. Wire and Cable.
	5. Rebar.
	6. Strut-type framing members. Does not include boxed hardware, which shall be stored indoors.
	7. Exterior pad mount transformers.
	8. Exterior Pad-Mounted Med. Voltage Switchgear.
	9. Other electrical equipment not listed herein, with written approval of the Owner’s Authorized Representative.

	C. The following electrical equipment shall be permitted to be stored exposed outdoors on pallets or without direct contact with the earth:
	1. Light Poles. Does not include light fixtures or boxed hardware, which shall be stored indoors.
	2. Other electrical equipment not listed herein, with written approval of the Owner’s Authorized Representative.

	D. The installation of electrical equipment shall not begin until the structure, if required, within which the equipment is to be permanently housed, is complete enough to provide protection from weather and vandalism (i.e. roof, windows and temporary...
	E. The Contractor will be responsible for ensuring conformance with these procedures.

	3.02 EQUIPMENT MOUNTING
	A. All equipment and materials shall be installed and completed in a first-class workmanlike manner. The right is reserved to direct the removal and replacement of any item, which in the opinion of the Owner's Representative and/or Architect/Engineer ...
	B. The approximate location of all equipment and devices is shown on the Drawings. The Owner's Representative and/or Architect/Engineer reserves the right to change the location of all equipment or devices 6 ft in any direction at no additional cost p...
	C. Install all equipment with ample space allowed for removal and repair.  Provide ready accessibility to removable parts of equipment and to all wiring without moving equipment which is installed or which is already in place.  Provide access panels f...
	D. Install electrical equipment with due consideration to ventilating ducts, HVAC equipment, mechanical piping, etc., adjusting locations as necessary.
	E. Electrical equipment shall be installed to maintain minimum clearances per Article 110 of NEC and ANSI C2 (National Electrical Safety Code.)
	F. Electrical Contractor shall be responsible for furnishing and setting all anchor bolts required to install Electrical Contractor's equipment.
	G. Where concrete mounting pads are required for electrical equipment mounting, Electrical Contractor shall furnish all concrete and form work necessary to complete the installation.
	H. Where electrical equipment is located on damp or wet walls or locations as directed, it shall be "stand-off" mounted a minimum of ½" from wall in a manner so that rear of equipment is freely exposed to surrounding air. Method of mounting shall be a...
	I. Unless otherwise noted, top of safety-switches, control panels, and similar equipment shall be 5’-0” above finish floor or finish grade.
	J. Enclosures for panelboards, switches or overcurrent devices shall not be used as junction boxes, auxiliary gutters or raceways for conductors feeding through or tapping-off to other switches or overcurrent devices, unless adequate space for this pu...
	K. In order to maintain NEC ratings and classifications of cables, do not combine conduit contents or modify conduit materials of construction unless specifically directed or shown otherwise on project documents.
	L. Per NEC 300.11(A)(2), when independent electrical equipment support wires are installed within dropped-ceiling areas, they shall be distinguished by color, tagging, or other permanent effective means.

	3.03 COORDINation
	A. Provide day-to-day coordination with the work of other contractors engaged in this project.  Execute the work in a manner not to interfere with other Contractors, and vice-versa.
	B. Coordinate with other contractors regarding the location and size of pipes, raceways, ducts, openings, devices, so that there may be no interferences between installation or of the progress of any contractor.
	C. Coordinate installation of equipment and wiring with the established construction schedule.
	D. Provide temporary platforms and handrails as required, to allow installation of electrical components and raceway systems.

	3.04 protection OF WORK
	A. Protect work from injury by keeping all conduit and boxes capped and plugged or otherwise protected.  This includes damage by freezing and/or stoppage from building materials, sand, dirt, or concrete.
	B. Protect all equipment and fixtures from damages during the project, provide all tarpaulins, drop cloths, barricades, temporary heaters or auxiliary equipment.
	C. All materials or equipment damaged during construction shall be repaired or replaced with new items to the satisfaction of the Architect/Engineer.



	16060 - Electrical Demolition
	1.01 WORK INCLUDES
	A. Electrical demolition.

	1.02 RELATED WORK (RESERVED)
	2.01 MATERIALS AND EQUIPMENT (RESERVED)
	PART 3     EXECUTION
	A. THE DRAWINGS ARE INTENDED TO INDICATE THE SCOPE OF WORK REQUIRED AND NOT TO INDICATE EVERY BOX, CONDUIT, OR WIRE THAT MUST BE REMOVED.
	B. Where walls, ceilings, etc., are indicated as being removed on general plans, the Contractor shall be responsible for the removal of all electrical equipment, devices, fixtures, wiring, systems, etc., from the removed area.
	C. Where ceilings, walls, partitions, etc., are temporarily removed and replaced by others, this Contractor shall be responsible for the removal, storage, and replacement of equipment, devices, fixtures, raceways, wiring, systems, etc.
	D. Verify that abandoned wiring and equipment serve only abandoned equipment or facilities.  Extend conduit, wire and equipment to facilities or equipment which shall remain in operation following demolition.  Extension of conduit wire equipment shall...
	E. Coordinate scope of work with all other Contractors and the Owner’s representative at the project site.  Schedule removal of equipment and electrical service to avoid conflicts.
	F. Bid submittal means Contractor has visited the project site and has verified existing conditions and scope of work.
	G. Prior to beginning any work, the Contractor shall field determine all existing circuits and equipment powered by these circuits in the areas of demolition.
	3.02 PREPARATION

	A. Disconnect electrical systems scheduled for removal.
	B. Coordinate utility service outages with the Owner’s representative.
	C. Provide temporary wiring and connections to maintain existing systems in service during construction.  When work must be performed on energized equipment or circuits, use personnel experienced in such operations.
	3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
	A. Demolish and extend existing electrical work as outlined in the plans.
	B. Remove, relocate, and extend existing installations to accommodate new construction.
	C. Where possible, remove abandoned wiring and raceway to source of supply.  Abandoned conduits which extend to below grade shall be removed to minimum of 1'-0" below grade and capped to prevent entry of water.
	D. Remove exposed abandoned raceway.  Cut raceway flush with walls and floors, and patch surfaces.  Remove all associated clamps, hangers, supports, etc. associated with raceway removal.
	E. Disconnect abandoned outlets and toggle switches and remove devices.  Remove abandoned outlets and toggle switches if conduit servicing them is abandoned and removed.  Provide blank cover for abandoned outlet boxes which are not removed.
	F. Disconnect and remove abandoned panelboards and distribution equipment.
	G. Disconnect and remove electrical devices and equipment serving utilization equipment that has been removed.
	H. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other accessories.  Place existing fluorescent ballasts in E.P.A. approved containers for P.C.B.’s and dispose of them in an E.P.A. approved landfill.  Provide docume...
	I. Repair adjacent construction and finishes damaged during demolition and extension work.
	J. Maintain access to existing electrical installations which remain active.  Modify installation or provide access panel as appropriate.
	K. Extend existing installations using materials and methods compatible with existing electrical installations, or as specified.
	3.04 CONTINUITY OF SERVICE DURING ELECTRICAL DEMOLITION

	A. Contractor shall maintain continuity of service to all existing electrical equipment to be removed or replaced until such equipment is no longer needed to maintain process operation at the facility. This may require temporary relocation of equipmen...
	B. Contractor shall note that the proposed improvements under this contract shall occur at an existing facility that must remain in operation during the improvements. Construction sequencing to minimize power outages at the facility is mandatory.
	C. There shall be no power outages of any kind or duration whatsoever without the written consent of the owner's authorized representative. Failure to comply with this requirement could result in substantial penalty charges being assessed the contractor.
	D. With assistance and approval of the owner's authorized representative(s), the contractor shall develop a written electrical demolition sequence schedule as part of the overall Electrical Construction Sequence Schedule. No electrical work shall begi...
	E. Prior to beginning of any work requiring a power outage of any kind or duration, the contractor shall have all labor, material and equipment on site and ready for use.
	F. Maximum duration of any single power outage, whether partial or complete, shall be eight (8) hours - however this maximum duration shall only apply in low flow conditions and, again, only with the written approval of the owner's authorized represen...
	G. Whenever possible, the contractor shall coordinate the electrical power outages to coincide with relevant process interruptions schedules by other contractors and trades on this jobsite. This will minimize the number of process flow interruptions t...


	16111 - Conduit and Raceway
	1.01 Work includes
	A. Work included in this section is conduits, raceways and fittings required for operation and maintenance of facility.

	1.02 related sections
	A. Section 16010 – General Electrical Requirements
	B. Section 16123 – Building Wire and Cable
	C. Section 16190 – Supporting Devices

	1.03 reference to standards
	A. Federal Specifications WW-C-581d
	B. Federal Specifications WW-C-540c
	C. Federal Specifications WC-1094-A
	D. ANSI C80.1
	E. ANSI C80.3
	F. ANSI C80.5
	G. UL Standard UL-6 Electrical Rigid Metal Conduit – Steel
	H. UL Standard UL-6A Electrical Rigid Metal Conduit – Aluminum, Red Brass and Stainless Steel
	I. UL Standard UL-651 Standard for Schedule 40, 80, Type EB and a Rigid PVC Conduit and Fittings.
	J. NEMA RN1
	K. NEMA RN2
	L. NFPA 70 (NEC)
	M. NEMA TC-2
	N. NEMA TC-3
	O. NEMA TC-7

	1.04 delivery, storage and handling
	A. Conduits shall not be shipped loose, but shall be bundled by sizes.  Threads of metal conduits shall be protected by plastic caps.  Fittings shall be stored in boxes. All equipment shall be stored on pallets to prevent contact with earth and shall ...

	1.05 submittals (submit only on types applicable for project)
	A. Submit under provisions of Division 1.
	B. Schedule 40 Galvanized Rigid Steel Conduit
	C. PVC Coated Galvanized Rigid Steel Conduit
	D. Schedule 40 Aluminum Rigid Conduit
	E. Electrical Metallic Tubing (EMT)
	F. Rigid PVC Conduit
	G. Flexible Metal Conduit
	H. Liquid Tight Flexible Metal Conduit
	I. Explosion-proof Flexible Metal Couplings
	J. Fittings and Conduit Bodies
	K. Expansion/Deflection Fittings
	L. Lay-In Wireway
	M. Conduit Seals
	1. Conduit Fire Stopping
	2. Conduit Water Seals
	3. Conduit Explosion Proof Seals


	1.06 qualifications
	A. All materials shall be purchased new from suppliers/manufacturers regularly engaged in the business of electrical conduit, ducts and fittings.

	1.07 maintenance service (warranty)
	A. All equipment shall be warranted to be free from defects in material and workmanship for a period of one year from date of substantial completion established by Owner.
	PART 2     PRODUCTS

	PART 2
	2.01 EQUIPMENT SPECIFICATION
	A. Schedule 40 Galvanized Rigid Steel Conduit:
	B. PVC Coated Galvanized Rigid Steel Conduit:
	C. Schedule 40 Rigid Aluminum Conduit
	D. Electrical Metallic Tubing (EMT)
	E. Rigid PVC Conduit:
	F. Flexible Metal Conduit
	G. Liquid Tight Flexible Metal Conduit:
	H. Liquid Tight Flexible Non-Metallic Conduit:
	I. Fittings and Conduit Bodies:
	J. Expansion and Deflection Fittings
	K. Pull Cords

	2.02 sealing
	A. Fire Seal (Fire Stopping Material):
	1. Fire stopping materials shall consist of commercially manufactured products capable of passing ASTM E-814 (UL 1479) Standard Method of Fire Test for Through Penetration Fire Stops.
	2. Fire stopping materials shall maintain the rating of the wall, partition, ceiling or floor opening where penetration is made.  Comply with NEC 300-21.
	3. All fire-stopping materials shall be third-party classified.
	4. Where sleeves are to be installed, the sleeve shall be heavy wall steel pipe sleeves, anchored to building construction and finished plumb with wall, ceiling, or floor lines.
	5. Manufacturers:
	a. Chase Technology – CTC, PR-855.
	b. Dow Corning – Silicone RTV Foam 3-6548.
	c. Nelson – Flameseal.
	d. Thomas & Betts – Flame Safe.
	e. 3M – Fire Barrier.

	6. Where applicable for the respective wall and its fire rating, smoke and fire stop fittings may be used in lieu of sealant as manufactured by OZ/Gedney, Series CFS.

	B. Thermal Seal:
	1. Seal penetrations of thermally insulated equipment or rooms top prevent heat transfer.

	C. Moisture Seal:
	1. When electrical conduits are installed in sleeves, core-drilled holes or box outs, seal between conduit and penetration of perimeter walls, ceilings or floors to prevent entry of water.
	2. Seal conduit penetrations of roof with flashings compatible with roof design and approved by Roofing System Manufacturer and Engineer.
	3. Seal annular space between conductors and conduit wall of all conduit terminations where conduit enters a building from below grade in order to block moisture migration into electrical equipment.  In addition seal conduits entering electrical equip...
	a. “Hydroblock” by WaterGuard Technology Products
	b. American Polywater Corporation
	c. O-Z/Gedney


	PART 3     EXECUTION


	PART 3
	3.01 inspection
	A. All conduits shall be inspected for proper fit and finish, for out-of-round and for proper thickness.  All burrs and flashing shall be removed.  Conduit and fittings shall be clean and free of obstructions.

	3.02 installation
	A. Unless otherwise shown on the project drawings, minimum conduit trade-size shall be 3/4".  Larger sizes shall be installed where noted or where required by NEC.
	B. In general, no aluminum conduit shall be cast in concrete or in direct contact with earth.  Where such contact is found necessary or where specifically noted on project drawings, either coat all aluminum contact surfaces with a protective bituminou...
	C. Interior Conduit Applications:
	1. Above Grade or Floor:
	2. Below Grade or Floor:

	D. Exterior Conduit Applications
	1. Above Grade:
	2. Below Grade:
	a. Concrete encased schedule 40 PVC with galvanized rigid steel conduit transitions from concrete encasement to minimum 6” above grade.


	E. Moisture Seal of Below-Grade Conduits
	1. Seal annular space between conductors and conduit wall of all conduit terminations where conduit enters from below grade in order to block moisture migration into electrical equipment.  Install product only after conductors have been installed, ter...

	F. Conduit Sealing For Fireproofing
	1. Sleeves:
	a. Install rigid metallic sleeves where exposed raceways pass through floors, walls (except exterior walls below grade) and ceilings.
	b. Sleeve Diameter: Size sleeves to accommodate their through penetrating items and allow a minimum of a one (1”) inch void between the sleeve and the item of penetration.

	2. Seal openings in fire rated floors, ceilings and roofs:
	a. Pack void with backing material and ends of the sleeve sealed with a minimum of one (1”) inch of a listed fire-resistive silicone compound to a depth required to meet the fire rating of the structure penetrated.
	b. Install firestopping to meet the requirements of ASTM E-814
	c. Install product in accordance with the manufacturer’s instructions.


	G. Conduit size and fill requirements shall comply with appropriate conduit fill tables in Annex C of NEC.  It should be noted these are minimum requirements and larger conduit sizes or smaller fill requirements shall be used whenever specified or det...
	H. Flexible conduit shall be provided as a connection between each motor junction box (or any other piece of equipment subject to movement or vibration) and rigid conduit system.  Liquid-tight and explosion-proof flexible conduit shall not exceed 3' i...
	I. Ream conduits only after threads are cut.  Cut joints square to butt solidly into couplings.  Where necessary to join two pieces of conduit and it is impossible to use standard coupling, use three piece conduit coupling.  Use of running thread is p...
	J. Make all joints in underground conduit watertight with approved joint compound.  Temporarily plug conduit openings to exclude water, concrete or any foreign materials during construction.  Clean conduit runs before pulling in conductors.
	K. Hickey hand-bends will not be acceptable for conduits one inch (1") and larger.
	A. Use pre-manufactured factory elbows or bends fabricated with hydraulic bending machine.  Field bending of all PVC conduit shall be accomplished with use of equipment approved by conduit manufacturer.  Open flame bending equipment will not be accept...
	L. A run of conduit between outlet and outlet, between fitting and fitting or between outlet and fitting shall not contain more than the equivalent of four quarter turn bends (360 ), including bends immediately at an outlet or fitting.
	M. At all conduit terminations furnish locknuts on both sides of enclosure plus an insulated bushing unless conduit termination is into a factory-threaded conduit opening or watertight (Myers-type) hub.
	N. All conduit terminations at NEMA 4 or 4X enclosures shall be made with watertight (Myers-type) hubs listed for the application.
	O. Do not run conduit below or adjacent to water piping, except where permitted by Owner’s representative.
	P. Run exposed conduits parallel with walls and at right angles to building lines, not diagonally.
	Q. Support exposed PVC conduit runs on walls or ceiling every three feet (3') and support exposed rigid metal conduit runs on walls or ceiling every five feet (5') with stainless steel or PVC coated galvanized cast one hole straps, clamp backs and anc...
	R. In brick construction, drill hole for insert near center of brick, not near edge or in mortar joint.
	S. Support two or more PVC exposed hanging parallel conduit runs every three feet (3') and support exposed rigid metal hanging parallel conduit runs every five feet (5') with trapeze hangers.  Hanger assembly to consist of concrete inserts, threaded s...
	A. Perforated metal strapping of any kind is prohibited.
	T. Provide expansion and deflection fittings in all conduits which pass through or over building expansion joints.  All expansion and deflection fittings shall be designed for, and compatible with, the conduit types on which they are installed.
	U. Grounding Electrode Conductors shall be installed in non-metallic PVC conduit or bonded to both ends of metallic conduit to comply with NEC 250.64.
	V. PVC coated galvanized rigid steel conduit shall be installed per manufacturer’s requirements, using tools specifically designed for installation of PVC coated galvanized rigid steel conduit. Any tools, hardware or installation methods which cause d...



	16123 - Building Wire and Cable
	1.01 work includes
	A. Work included in this section is supply of wire and cable to provide a complete and operational electrical system.
	B. Any bid submitted to the Owner which contains cost adjustments for the current price of metals (copper and/or aluminum) will be rejected.  Qualified bids in any form will not be considered.
	C. Unless otherwise specified or detailed on drawings, all wire and cable on this project shall be copper construction only.

	1.02 related sections
	A. Section 16010 - General Electrical Requirements
	B. Section 16111 - Conduit and Raceway
	C. Section 16170 - Grounding and Bonding

	1.03 reference to standards
	A. ANSI/NFPA 70 - National Electrical Code
	B. U.L Standard No. 44 - Thermoset-Insulated Wires and Cables.
	C. IPCEA Publication No. S-66-524.
	D. Federal Specification J-C-30B
	E. ASTM Specification B-8.

	1.04 delivery, storage and handling
	A. Wire and cable shall be delivered on reels or coiled in boxes.  Wire and cables shall be stored and handled to prevent damage to conductor and insulation.

	1.05 submittal requirements
	A. Contractor shall submit for all cable types and sizes used on this project.

	1.06 qualifications
	A. Wire and cable shall be manufactured and supplied by a company regularly engaged in business of furnishing wire and cable.  If required by Owner’s representative, manufacturer shall submit a certification to a minimum experience of five years in ma...

	1.07 maintenance service (warranty)
	A. All equipment shall be warranted to be free from defects in material and workmanship for period of one year from date of substantial completion established by the Owner.

	PART 2     PRODUCTS
	1.08 equipment specification
	A. RHW-2 / USE-2 WIRE
	B. THHN/THWN
	C. INSTRUMENTATION SHIELDED CABLE
	(For use in Conduit)
	1. 2-Conductor shielded instrumentation cable for use in conduit shall be Belden #8719, or equivalent.
	2. 3-Conductor shielded instrumentation cable for use in conduit shall be Belden #8618, or equivalent.



	PART 2
	2.01
	2.02 COLOR CODING
	A. Color code conductor insulation for #10 AWG or smaller conductors. Color code conductors #8 AWG or larger with colored tape or colored insulation. Standard colors:
	B. Intrinsically safe wiring shall be light blue color insulation per ANSI/ISA RP12.6 and NEC 504 or per respective equipment manufacturer’s recommendations.

	2.03 wire pulling lubricant
	A. Pulling lubricant shall be UL listed, water based, polymer solution. Lubricants containing waxes, soaps or combustible materials are not acceptable. Contractor shall verify the compatibility of the selected cable pulling lubricant and cable jacket ...
	1. American Polywater - Polywater J
	2. Ideal Industries - ClearGlide
	3. American Colloid - Poly-X
	4. Buchanan - Quick Slip
	5. ARNCO – HydraLube


	2.04 SPLICES AND JOINTS
	A. Splices and joints shall be as described below, or approved equivalent.
	B. Interior applications:
	1. #8 and smaller conductors:
	a. Ideal “sing nut” type insulated connectors.
	b. Scotchlok R, B, and Y type insulated connectors.

	2. #6 and larger conductors:
	a. New construction: For straight line connections, use compression connector with rubber insulating cover or boot.
	b. New construction: For “Tee” cable taps, use compression connector with rubber insulating cover or boot.
	c. Existing construction: For taps in cabinets, gutters and other close locations, use O-Z/Gedney type XW & XWC, XTP & XTPC or, PMX &PMXC, or equivalent.


	C. Exterior applications
	Note that below grade splices in manholes, handholes and vaults will not be allowed on this project unless specifically shown on drawings.  Conductors are to be pulled continuous end-to-end unless otherwise noted or directed by the Engineer in writing.
	1. #8 and smaller conductors:
	a. Twist-on connectors pre-filled with silicone-based sealant to protect against moisture and corrosion.  Units shall be UL 486D listed as weatherproof, waterproof and suitable for direct burial.  Units shall be Ideal Industries “Underground” #64 or K...

	2. #6 and larger conductors:
	a. NSI/Polaris ISRW Series “Blue”
	b. Ilsco Series USPA, DBK, SSK or PDSS




	PART 3     EXECUTION
	PART 3
	3.01 installation (wIRE conductors)
	A. Wire and cable shall be installed using accepted industry methods to prevent damage to conductors and insulation.  Installation shall comply with all applicable sections of NEC regarding conduit fill.

	3.02 CONNECTIONS and terminations (wire conductors)
	A. Identify each conductor in panelboards, junction or pull boxes, or troughs with a permanent pressure sensitive label with suitable numbers or letters for easy recognition.  Identify control wiring at each end and in junction boxes with numeric wire...
	B. Thoroughly clean wire before installing lugs and connectors.
	C. Make splices, taps and terminations to carry full ampacity of conductors without perceptible temperature rise.
	D. Terminate spare conductors with electrical tape, identify as “spares” and roll up in box.

	3.03 testing (wire conductors)
	A. Inspect wiring for physical damage and proper connection.
	B. All wire and cable shall be tested for continuity and short circuits prior to energizing circuits.  Verify proper phasing, adjust as required.
	C. Comply with all applicable items in Section 16010 and 16950.



	16160 - Cabinets and Enclosures
	1.01 work includes
	A. Enclosures used to house electrical equipment.

	1.02 related sections
	A. Section 16010 - General Electrical Requirements
	B. Section 16170 - Grounding and Bonding
	C. Section 16190 - Supporting Devices
	D. Section 16195 - Electrical Identification

	1.03 reference to standards
	A. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
	B. ANSI/NFPA 70 - National Electrical Code.

	1.04 delivery, storage and handling
	A. Cabinets and enclosures shall be delivered to jobsite in original shipping containers and shall be stored in a clean, dry location until ready for installation.

	1.05 submittals
	A. Submit under provisions of Division 1.
	B. Product Data: Provide manufacturer’s standard data for enclosures and cabinets.
	C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation and i...

	1.06 qualifications
	A. Cabinet and Enclosure manufacturer shall be regularly engaged in construction of Product and shall have at least five years’ experience.

	1.07 quality assurance (reserved)
	1.08 regulatory requirements
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., as suitable for purpose specified and shown.

	1.09 coordination (reserved)
	1.10 maintenance service (warranty)
	A. All equipment shall be warranted to be free from defects in material and workmanship for a period of one year from date of substantial completion established by the Owner.

	1.11 extra materials (spare parts)
	A. Provide individual containers of touch up paint for each painted cabinet and enclosure.
	B. For each cabinet and enclosure with a locking mechanism, provide two spare keys.

	PART 2     PRODUCTS
	PART 2
	2.01 manufacturers
	2.02 equipment specification
	A. NEMA 1
	Enclosures shall be NEMA 1 rated, hinged, single or double door with slotted flush latch and white interior mounting panel, similar to Hoffman A-xxN Series (where xx is size subseries), or equivalent. Materials of construction shall be 14 or 16 gauge ...

	B. NEMA 3R
	Enclosures shall be NEMA 3R rated, hinged with stainless steel hinge pin, with drip shield, single door, white interior mounting panel and easily released door clamps.  Materials of construction shall be 16 or 14 gauge steel, depending on enclosure si...

	C. NEMA 4X
	Enclosures shall be NEMA 4/ NEMA 4X/ NEMA 12 rated, hinged, gasketed, single or double door, with easily released fast-operating clamp assemblies or quarter turn slotted latch kits replacing conventional screw clamps, white interior mounting panel and...

	D. NEMA 7
	Enclosures shall be NEMA 7 rated suitable for Class 1, Division 1, Group D hazardous locations.  Materials of construction shall be copper-free aluminum and shall be either U.L. or F.M. listed and labeled for the application.  Covers for small enclosu...

	E. NEMA 12
	Enclosures shall be NEMA 12 rated, continuous hinge, gasketed, single or double door, with white interior mounting panel. Materials of construction shall be 16 or 14 gauge steel, depending on enclosure size, with polyester powder coating. Small enclos...

	F. Drain-Vents
	Where noted or specified, enclosure Drain-Vents shall be furnished and installed in the bottom of enclosures in order to remove unwanted condensation and moisture from within enclosure.  Units shall be NEMA 4X rated and shall maintain the NEMA 4X rati...



	PART 3    EXECUTION
	PART 3
	3.01 examination
	A. Inspect cabinets, enclosures and mounting panels for damage or rust.  Inspect gasketing for proper sealing.  Inspect hinges and clamps for proper operation.

	3.02 preparation
	A. Thoroughly clean interior and exterior of cabinets and enclosures. Sand and apply touch up paint where needed. Install mounting panels after equipment is mounted to it.

	3.03 installation
	A. Install cabinets and enclosures at locations shown on drawings and as directed by Owner’s representative. Cabinets and enclosures shall be "stand off" mounted 1/2" from wall to provide free air flow behind cabinets and enclosures.
	B. To maintain NEMA 4X enclosure ratings, watertight hubs which are UL listed NEMA 4X shall be installed as necessary at conduit entrances to enclosure.
	C. At both interior and exterior locations, where enclosure or cabinet knockouts consist of tangental knockouts, the Contractor shall install weatherproof hubs sized for largest knockout, with a reducing bushing sized for the incoming conduit.



	16170 - Grounding and Bonding
	1.01 Work under this item includes the electrical grounding and bonding of the Service Entrance Gear, Electrical Distribution Equipment, metallic raceways, metallic enclosures, utilization equipment and other appurtenances for the work or equipment to...
	1.02 This Specifications section neither replaces any NEC requirements, nor are any NEC requirements not specifically identified considered deleted from the scope of work.  Items listed in this Section are furnished to either augment, or exceed those ...
	1.03 WORK INCLUDES
	A. Equipment grounding conductors
	B. Grounding Electrodes
	C. Grounding Electrode Conductors
	D. Bonding

	1.04 related sections
	A. Section 16010 – General Electrical Requirements

	1.05 refernce to standards
	A. Article 250; ANSI/NFPA 70 - National Electrical Code (NEC)
	B. NFPA 780 – Standard for the Installation of Lightning Protection Systems

	1.06 delivery, storage and handling
	A. Ground rods shall be tie-wrapped together and stored away from contact with the earth.
	B. Exothermic welds and hardware items shall not be shipped loose but shall be in boxes, labeled with material and equipment enclosed.  Boxes shall be stored away from contact with earth and shall be protected from weather.

	1.07 submittals
	A. Submit under provisions of Division 1
	1. Ground rods
	2. Exothermic welding components


	1.08 qualifications (reserved)
	1.09 quality assurance (reserved)
	1.10 regulatory requirements (reserved)
	1.11 coordination
	A. Installation of all Grounding and Bonding shall be coordinated with other trades and Sub-Contractors.  Special attention is required for installation of Concrete-Encased Electrodes within structural footings.

	1.12 maintenance service (warranty)
	A. All equipment shall be warranted to be free from defects in material and workmanship for a period of one year from date of substantial completion established by the Owner.

	1.13 extra materials (spare parts) (reserved)
	PART 2     PRODUCTS
	PART 2
	2.01 MANUfacturers (reserved)
	2.02 equipment specification
	A. Ground rods shall be UL listed, single-piece, 3/4" diameter by 10' long copper-clad steel with minimum 10 mil copper cladding.
	B. Exothermic Welding Equipment Manufacturers
	1. Erico – Cadweld
	2. Continental Industries – Therm-O-Weld
	3. Hagar – Ultraweld

	C. Grounding conductors shall be 600 volt, same insulation type as used for phase conductors, green in color unless otherwise noted.
	D. Grounding electrode conductors in contact to earth shall be bare, stranded, annealed copper.  Grounding Electrode Conductors shall be the larger of that detailed on the project drawings, specified herein or as required by NEC.


	PART 3     EXECUTION
	PART 3
	3.01 EXAMINATION (RESERVED)
	3.02 PREPARATION (RESERVED)
	3.03 INSTALLATION
	A. A continuous grounding system shall be provided throughout the facility.  The Contractor shall furnish and install all grounding and bonding as required per NEC and all Local Codes, whether or not specifically shown on the project drawings.
	B. Except for separately derived systems, a single-point ground system is intended throughout the facility. So-called “Multi-point”, “independent”, “clean” or “separate” grounding systems that are not inter-bonded to the single-point facility system d...
	1. On occasion, supplemental driven ground rods may be required on the project drawings.  All such supplemental ground rods are to be bonded to the equipment grounding conductor and are NOT intended to indicate any separation of, or isolation from, th...

	C. Equipment ground conductors (green insulated) shall be used solely for grounding and bonding purposes and be kept entirely separate from grounded neutral conductors (white insulation), except where bonded at the Service Entrance equipment.
	1. The system Neutral and Ground conductors shall be bonded together through the Main Bonding Jumper in the Service Entrance Equipment only.
	2. Unless otherwise directed on the project drawings, Grounding Electrode Conductors shall terminate on the Neutral Bus within the Service Entrance equipment.
	3. The Main Bonding Jumper within the Service Entrance equipment shall be accessible for visual inspection.

	D. Bond the system Neutral and Ground within Utility-owned KWH metering or Current-Transformer (C.T.) Cabinets ONLY if specifically required by the serving Utility. Otherwise, bond the system neutral and the ground in Service Entrance Equipment as des...
	E. Service Entrance Equipment Grounding and Bonding
	1. Furnish grounding bushings on all metallic service conduits entering Service Entrance Equipment.  Bond each bushing to Neutral bus in the Service Entrance Equipment as required by NEC Article 250.92 and 250.102C.
	2. The System (Main) Bonding Jumper shall be installed within the Service Entrance Equipment and shall connect the Neutral Bus to the Ground Bus.
	a. The Main Bonding Jumper shall consist of either a U.L. Listed bonding link furnished by the Service Equipment manufacturer or a copper bonding conductor sized to requirements in NEC Article 250.28D.
	b. Do not re-bond Neutral and Ground downstream unless required by special conditions, such as those described in NEC Article 250.32.


	F. Grounding Electrode System
	1. As a minimum, the Grounding Electrodes shall comply with NEC Articles 250.52 and 250.53.  Where present at each new building or structure, all available Grounding Electrodes defined in NEC Article 250.52A1 thru A4 shall be interconnected to form th...
	2. Per NEC Article 250.68A, the Grounding Electrode System shall be installed in such a manner that each connection point may be visually inspected, unless encased by concrete or earth.
	3. Per NEC Article 250.64, Grounding Electrode Conductors shall be installed without splice between Service Entrance Equipment Neutral bar and Grounding Electrodes.  Where required due to distance or construction, splicing shall be permitted by means ...
	a. Where exposed or visible, all Grounding Electrode Conductors (regardless of size) shall be protected from physical damage using non-metallic conduit, such as Schedule 40 PVC.  Extend protective conduit as close as practical to the Grounding Electro...
	b. Where a copper Grounding Electrode System Bus-Bar is indicated on the project drawings, it shall sized as noted but no less than ¼”T x 2”W x 24”L..  Size of the single copper Grounding Electrode Conductor between the Service Entrance Neutral Bus an...
	Connection of Grounding Electrode Conductors to a Grounding Electrode System Bus-Bar shall be through the use of listed compression-type lugs bolted to the Bus-Bar.

	4. Grounding Electrode Conductors shall be individually installed from the Service Entrance Neutral Bus (or Grounding Electrode System Bus-Bar) to the respective Grounding Electrode.  “Looping” of Grounding Electrode conductors (extending a suitably-s...
	5. Connection of Grounding Electrode Conductors to individual Grounding Electrodes shall comply with NEC Article 250.70.
	a. Connection at all Grounding Electrodes shall be by use of exothermic welding,  Listed clamp or compression connection connections shall NOT be utilized without written approval from the Engineer.

	6. Non-Metallic conduits containing grounding electrode conductors shall not be supported with metal clamps that completely encircle the conduit.  Use nylon nuts, bolts, straps and/or reinforced fiberglass or premium grade plastic resin strut support ...
	7. All of the following shall be interconnected, where available:
	a. Bond metallic underground water piping in direct contact with earth for no less than 10 feet per NEC Article 250.52A1.  Size of the copper bonding jumper shall be the larger of that shown in NEC Table T250.66, or as noted on the project drawings.  ...
	b. Metal frames of building or structure shall be bonded per NEC Article 250.52A2.  Size of the copper bonding jumper shall be the larger of that shown in NEC Table T250.66, or as noted on the project drawings.  Installation shall comply with NEC Arti...
	c. Furnish concrete-encased electrodes (commonly called “Ufer” ground) per NEC Article 250.52A3 and install per NEC Article 250.53.
	d. Furnish a Grounding Electrode Ground-Ring only where specifically noted on the project drawings.  Ground-Ring shall comply with NEC Article 250.52A4 requirements and be installed per NEC Article 250.53.  Where utilized, all Ground-Rings must encirc...

	8. On projects where the only Grounding Electrode listed in NEC Article 250.52A through 250.52D is a metallic underground water pipe, it must be supplemented by another grounding electrode per NEC Article 250.53D2.  Unless directed otherwise, the supp...
	a. Ground field shall consist of a triangle 10 feet on each side, with a driven ground rod at each vertex of the triangle.  Size of the copper Grounding Electrode Conductor, and the bonding jumpers between all ground rods, shall be the larger of that ...
	b. If required due to space constraints, furnish two (2) ground rods a minimum of 10 feet apart.  Deviations from the triangular-shaped ground field shall require written approval by the Engineer prior to installation.


	G. All metallic raceways, boxes, enclosures, etc. shall include an insulated equipment ground conductor.  Due to corrosion, metallic raceway and conduit connectors alone WILL NOT be considered as meeting this requirement.  The Equipment Grounding Cond...
	H. All metallic boxes used for electrical equipment shall include listed grounding screws or lugs.  No more than one grounding conductor shall be installed per lug location unless lug is listed for multiple conductors.
	I. The largest factory-scored concentric conduit knockouts shall be used to provide conduit bonding to NEMA 1 & 3R enclosures.
	1. If required, provide a conduit reducing hub for the specific conduit size terminated.

	J. Equipment Grounding Conductors shall be sizes as shown in NEC T250.122, but no less than #12 AWG.
	K. Where “isolated” ground receptacles are shown on the project drawings, furnish a separate, insulated, equipment grounding conductor directly between the supply panelboard ground bus and the “isolated” ground outlet.  Equipment grounding conductors ...
	L. Isolated, exposed metal conduit segments (e.g. within manhole or handhole) shall be bonded with a bare copper conductor sized from NEC T250.122.  Bonding jumper size shall be based upon the largest ampacity circuit contained within.
	M. Bonding of metallic components of manhole and handhole frames and lids as well as all exposed metal conduit sections of underground duct bank is covered under Specifications 16118 “Exterior Underground Duct Bank”.
	N. All other exposed metal piping (e.g. air, fire-protection, natural gas, metallic process piping etc.) and exposed structural steel not used as a Grounding Electrode shall be bonded to the Grounding Electrode System per NEC Article 250.104.  Size of...
	O. All communications systems described in NEC Chapter 8 shall be bonded to system ground.  Installation shall comply with NEC Article 250.94 and Articles 800, 810, 820 and 830.  Size of the copper bonding jumper shall be #6 AWG unless otherwise noted...
	P. General Requirements for Separately Derived Systems (e.g. Two-Winding Transformers)
	Solidly-Grounded Separately-Derived Systems shall be installed per NEC Article 250.30 requirements.  In general, the following shall apply for solidly-grounded two-winding transformers unless specifically directed otherwise on the project drawings.
	1. Primary Equipment Ground conductor shall terminate on transformer ground lug “G”.
	2. Install the transformer “X0-G” link, or system bonding jumper, within the transformer housing only.  Where the System Bonding Jumper consists of a field-installed copper conductor, it shall be sized to NEC Table 250.66 but not less than 12½% of the...
	3. Secondary Neutral conductors shall be terminated on transformer “X0” Lug.
	4. Secondary Equipment Ground conductors shall be terminated on transformer ground lug “G”.
	5. Bond the transformer Neutral “XO” to the nearest grounding electrode in accordance with Article 250.30A7 of the NEC. The grounding electrode conductor shall be sized per Table 250.66, "Grounding Electrode Conductor for Alternating-Current Systems o...
	6. Neutral and Ground Bus in all downstream equipment shall be kept isolated.  Do not re-bond downstream unless required by special conditions, such as those described in NEC Article 250.32.

	Q. On-Site Generation (e.g. Standby or Emergency Engine-Generators)
	Unless otherwise noted on the project drawings, on-site generators are NOT to be installed as a separately derived system.   Unless specifically shown otherwise on the project drawings, DO NOT bond Neutral and Ground at the generator.
	1. Separate Neutral conductors plus separate Equipment Ground conductors shall be extended between distribution equipment (typically a 3-Pole Transfer Switch) and engine-generator system.
	2. Generator Equipment Ground conductor shall be terminated on generator ground lug “G”.
	3. Generator Neutral Conductors shall be terminated on generator Neutral lug “X0”.
	4. DO NOT install “X0-G” bonding strap at generator.  Contractor shall field-inspect generator and remove the “X0-G” jumper if found installed by factory prior to shipping.
	5. Unless otherwise shown on the project drawings, the Transfer Switch will be a 3-Pole device switching the phase-conductors only.  Unless the Transfer Switch the Service Entrance Equipment, the isolated Generator Neutral is to pass un-switched throu...
	6. The Generator Ground conductor shall be terminated on the Service Entrance system Ground bus or Ground lug “G”.
	7. The system Neutral-Ground bond is to be installed at one location at the Service Equipment ONLY.  All downstream equipment shell keep Neutral and Ground conductors isolated and insulated from each other.


	3.04 testing
	A. As described in Specifications Section 16950.
	B. All grounded metal cases and parts associated with electrical equipment shall be tested for continuity with ground system.
	C. If requested, testing shall be performed in the presence of the Owner’s representative.
	D. Provide a copy of all testing reports to Engineer for record purposes.



	16190 - Supporting Devices
	1.01 work includes
	A. Strut-type framing for conduit and equipment supports
	B. Cable Rack saddle-type supports
	C. Anchors and Fasteners

	1.02 related sections
	A. Section 16010 – General Electrical Requirements

	1.03 reference to standards
	A. ANSI/NFPA 70 - National Electrical Code.
	B. NECA - National Electrical Contractors Association.
	C. ASTM No. A570 G33
	D. ASTM No. A-123
	E. ASTM No. A-525

	1.04 delivery, storage and handling
	A. Stored conduit and equipment supports shall not be in contact with earth, but shall be on pallets or other above-grade supports. Conduit and equipment supports shall be covered to minimize exposure to weather.
	B. Anchors and fasteners shall be stored in their original containers in a clean, dry place. They shall not be exposed to weather.

	1.05 submittals
	A. Submit under provisions of Section 01300
	B. Product Data: Provide manufacturer's catalog data for fastening systems and supports.
	C. Manufacturer's instructions: Include application conditions and limitations for use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination and installation o...

	1.06 qualifications (reserved)
	1.07 quality assurance (reserved)
	1.08 regulatory requirements
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., as suitable for purpose specified and shown.

	1.09 coordination (reserved)
	1.10 maintenance serbice (warranty) (reserved)
	A. All equipment shall be warranted to be free from defects in material and workmanship for a period of one year from date of substantial completion established by the Owner.

	1.11 extra materials (spare parts) (reserved)
	PART 2     PRODUCTS
	PART 2
	2.01 mounting strut
	A. Where utilized, strut-type metal framing shall be provided to mount and support electrical equipment and enclosures as indicated on the drawings.
	B. Strut-type supports shall be either aluminum or stainless steel construction.  Unless specifically identified for use on the drawings, painted or factory coated steel, galvanized steel or non-metallic strut are not acceptable alternates to this req...
	C. Unless specifically noted to be Type 316 Stainless Steel only, Stainless Steel strut-type metal framing may be Type 304 or Type 316 Stainless Steel.
	D. Aluminum strut-type metal framing shall be Type 6063-T6 Aluminum.
	E. All mounting hardware shall be stainless steel.
	F. Manufacturers:
	1. Unistrut: P-1000 EA (Aluminum), P-1000 SS (Stainless Steel)
	2. B-Line: B22AL (Aluminum), B24SS (Stainless Steel)
	3. Equivalent meeting specifications


	2.02 cable racks
	A. Cable racks within manholes, handholes and vaults shall be non-metallic saddle type construction as manufactured by Underground Devices, Inc.; Northbrook, IL, or equivalent.  All mounting hardware shall be stainless steel.


	PART 3     EXECUTION
	PART 3
	3.01 examination
	A. Examine all supports and fasteners for straightness, rust and corrosion.  Do not use any equipment that is not straight or is rusted or corroded.

	3.02 preparation
	A. All equipment shall be clean at time of installation.  Remove all burs.

	3.03 installation
	A. Install products in conformance with manufacturer’s instructions and as detailed in drawings.
	B. Provide anchors, fasteners and supports in accordance with NECA Standard of Installation.  Do not use spring steel clips or clamps except as noted in Section 16190-3.03H.
	C. Do not fasten supports to pipes (except where detailed on drawings), ducts, mechanical equipment (except where detailed on drawings), or conduit.
	D. Install surface mounted cabinets, enclosures and panelboards with a minimum of four anchors.
	E. Provide materials, sizes and types of anchors, fasteners, and supports necessary to carry loads of equipment and conduits.  Consider weights of equipment and conduit when selecting products.
	F. Provide all necessary hardware, such as floor flanges, in order to install equipment as specified or as shown on the drawings.
	G. Include knee-braces and stiffeners as necessary to provide rigid support such that equipment does not bounce or sway.
	H. Use spring-lock washers under all nuts.

	3.04 interface with other products (reserved)
	3.05 manufacturer’s field services (reserved)


	16195 – Electrical Identification
	1.01 WORK includes
	A. This section includes field-installed nameplates, labeling and identification methods for electrical equipment, components and wiring.

	1.02 related sections
	A. Section 16010 - General Electrical Requirements\

	1.03 reference to standards
	A. ANSI/NFPA 70 - National Electrical Code

	1.04 delivery, storage and handling
	1.05 submittals
	A. Product Data: Provide catalog data for nameplates, labels and markers.
	B. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation and i...
	C. During course of construction, Contractor shall submit Wiring Identification Tables, listing wire marker identification schedules of all proposed wiring and terminations.

	1.06 regulatory requirements
	A. Conform to requirements of ANSI/NFPA 70.

	PART 2     PRODUCTS
	PART 2
	2.01 equipment specification
	A. Nameplates and legend plates shall be engraved three-layer laminated plastic, black letters on white background. Legends (wording) shall be as detailed on drawings or as directed by Owner’s representative.
	B. All wire markers installed on electrical equipment above grade shall be weatherproof and water resistant.  Wire identification labeling, whether factory applied or written in the field, shall utilize an adhesive that does not soften or weaken over ...
	C. All wire markers installed below grade in manholes, handholes or vaults shall be waterproof.  Markers shall be non-corroding plastic clip-on sleeve type construction.  Markers shall be permanently factory-printed such that label identification will...
	D. Provide and install Safety Stripe Tapes on finished floors around electrical gear noting clearances required per NEC Article 110.26.  Tape shall be minimum 2” in width with alternating black/yellow striping.  Tape shall be Scotch/3M #5702 or equiva...


	PART 3     EXECUTION
	PART 3
	3.01 preparation
	A. Degrease and clean surfaces to receive nameplates, legend plates and markers.

	3.02 installation
	A. Secure nameplates and legend plates to equipment using screws or adhesive.
	B. Nameplates or legend plates shall be provided for all disconnects, enclosed starters, control panels, transformers, level meters, flow meters and recorders.
	C. Wiring Device identification labels shall be furnished and installed on all wiring device cover plates per Specifications Sections 16141-3.01O and 16141-3.01P.
	D. Provide wire markers for ALL wires and terminations. By “all”, this is intended to include, but not be limited to, all terminations at distribution panelboards, motors, valves, heaters, fan coils, heat pumps, fans, dampers, all MCC terminations, in...
	E. Provide wire markers in all manholes, handholes and vaults.
	F. Include markers labeled “SP” on all spare conductors.



	16422 - Temporary Power
	1.01 work includes
	A. Work included in this section is supply of temporary electrical power as required to complete work as indicated on drawings and specified herein.
	B. All energy costs, demand costs and applicable one-time charges billed by serving utility for Temporary Power shall be paid for by the Contractor and included in base-bid price.  They will not be paid for separately.
	C. It shall remain solely the Contractor’s responsibility to ensure proper system voltage and adequate electrical construction power capacity are available for his work.  If construction site is at an operational facility, the Contractor’s temporary c...

	1.02 related sections
	A. Section 16010 - General Electrical Requirements.
	B. Section 16111 - Conduit and Raceway.
	C. Section 16123 - Building Wire and Cable.
	D. Section 16170 - Grounding and Bonding.
	E. Section 16190 - Supporting Devices.
	F. Section 16441 - Enclosed Switches.

	1.03 reference to standards
	A. NFPA 70 – National Electric Code (most current issue)
	B. Requirements and standards as noted by serving utility

	PART 2     PRODUCTS
	PART 2
	2.01 materials
	A. May be new or used, but shall be adequate for purposes used, shall not create unsafe conditions, nor violate specified codes.  Comply with Federal, State and local regulations.
	B. Any and all additional work as required by serving electrical utility shall be considered incidental to this specification.


	PART 3
	3.01 temporary electricity during construction
	A. Contractor shall be solely responsible to make necessary arrangements and provide temporary electric service for construction equipment and lighting required during the entire construction period including all utility fees, service charges, and per...
	B. Electric services shall be of sufficient capacity and characteristics to supply proper current for various types of construction tools, motors, welding machines, lights, heating plant, air conditioning system, pumps and other work required.  All ne...
	C. All 15A and 20A receptacles used for temporary power shall be ground fault circuit interrupter type, per NEC Article 590.

	3.02 temporary power for continuity of service to facility
	A. If the work to be performed under this contract is to be performed at an existing complex, it is imperative that these facilities remain operational during the performance of work under this contract. There shall be no power outages of any duration...
	B. Maximum duration of any single power outage, whether partial or complete, shall be eight (8) hours - however this maximum duration shall apply only when convenient to the owner and, again, only with the written approval of the owner's authorized re...

	3.03 temporary power removal
	A. Any Contractor who has installed a temporary utility connection as herein specified, shall, prior to final acceptance, remove temporary connections and installations and leave premises restored to condition in which it was found.



	16441 - Enclosed Switches
	1.01 work includes
	A. This section includes enclosed safety switches for use as service disconnects, feeder and branch circuit switching and disconnect switches for motors and equipment.
	B. This section shall also include double-throw safety switches used as manual transfer switches.

	1.02 related sections
	A. Section 16010 - General Electrical Requirements.
	B. Section 16170 - Grounding and Bonding.
	C. Section 16190 - Supporting Devices.
	D. Section 16195 - Electrical Identification.

	1.03 reference to standards
	A. ANSI/NFPA 70 - National Electrical Code.
	B. NEMA KS 1 - Enclosed Switches.
	C. NECA - National Electrical Contractors Association.
	D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

	1.04 delivery, storage and handling
	A. Single-Throw and Double-Throw Safety Switches shall be stored in original containers as delivered to jobsite. Safety switches shall be stored on pallets or other supports to prevent contact with earth. Safety switches shall be covered to protect th...

	1.05 submittals
	A. Submit under provisions of Division 1.
	B. Product Data: Provide catalog data for switch ratings and enclosure dimensions.
	C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation and i...

	1.06 qualifications (reserved)
	1.07 quality assurance
	A. Perform work in accordance with NECA Standard of Installation.

	1.08 regulatory requirements
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., as suitable for purpose specified and shown.

	1.09 coordination (reserved)
	1.10 maintenance service (warranty)
	A. All equipment shall be warranted to be free from defects in material and workmanship for a period of one year from date of substantial completion established by the Owner.

	1.11 extra materials (spare parts) (reserved)
	PART 2     PRODUCTS
	PART 2
	2.01 MANUFACTURERS
	A. Square D
	B. Cutler-Hammer
	C. Siemens
	D. General Electric

	2.02 EQUIPMENT SPECIFICATION
	A. Safety switches (disconnects) shall be rated for use at 480 Volts, 3 phase and shall be Heavy Duty, NEMA KS 1 load interrupter enclosed knife switch with externally operated handle interlocked to prevent opening front cover with switch in ON positi...
	B. Safety switch enclosures shall be NEMA 4X, unless otherwise indicated on drawings.
	C. Where noted on project drawings, disconnects shall be fusible-type and shall include high-interrupting capacity, U.L. Class “R” time-delay (slow-blow) fuses, Buss, or equivalent.  Fuse ampacities shall be as noted on the project drawings. Three spa...
	D. Where noted, disconnects shall be U.L. Listed as suitable for use as Service Entrance Disconnect Equipment. Provide Ground Kit and Neutral Kit where required.


	part 3     execution
	PART 3
	3.01 eXAMINATION
	A. Inspect safety switches for proper operation. Disconnect switch movement shall not bind at any point in its travel. Inspect enclosures for corrosion and water tightness.

	3.02 PREPARATION (RESERVED)
	3.03 INSTALLATION
	A. Install safety switches (disconnects) where detailed on drawings. All switches shall be mounted to strut-type framing.
	B. All safety switches shall be bonded to equipment grounding system.
	C. Provide nameplate for each safety switch as detailed on drawings or as directed by Owner’s representative.
	D. Inspect all disconnects for proper operation, tight and secure connections, and correctness. Adjust as necessary to assure proper operation.

	3.04 INTERFACE WITH OTHER PRODUCTS (RESERVED)
	3.05 MANUFACTURER’S FIELD SERVICES (RESERVED)
	3.06 TESTING
	A. Test all disconnects for proper operation and continuity on all poles when in the closed (ON) position.



	16470 - Panelboards
	1.01 work includes
	A. Work included in this section is supply and installation of power and lighting panelboards to provide a complete and operational electrical system.

	1.02 related sections
	A. Section 16010 - General Electrical Requirements
	B. Section 16111 - Conduit and Raceway
	C. Section 16120 - Building Wire and Cable
	D. Section 16170 - Grounding and Bonding
	E. Section 16190 - Supporting Devices
	F. Section 16195 - Electrical Identification
	G. Section 16671 - Surge Protective Devices

	1.03 quality assurance
	A. Panelboards shall be manufactured and supplied by a company regularly engaged in business of furnishing panelboards.  If required by Owner’s representative, manufacturer shall submit a certification to a minimum experience of five years in manufact...

	1.04 reference to standards
	A. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum)
	B. U.L. Standard 489 - Molded Case Circuit Breakers, Molded-Case Switches, and Circuit Breaker Enclosures
	C. U.L. Standard 67 - Panelboards
	D. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 600 Volts or Less
	E. NFPA 70 - National Electrical Code
	F. NECA (National Electrical Contractors Association) "Standard of Installation"
	G. NEMA AB 1 - Molded Case Circuit Breakers
	H. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies
	I. NEMA KS 1 - Enclosed Switches
	J. NEMA PB 1 – Panelboards

	1.05 submittals
	A. Submit under provisions of Section 01300.
	B. Submittals shall include outline and support point dimensions, voltage, main bus ampacity, integrated short circuit ampere rating, circuit breaker arrangement and sizes.  Submittals shall also include manufacturer's installation instructions; indic...

	1.06 devlivery, storage and handling
	A. Panelboards shall be stored indoors from time of delivery to jobsite, protected from weather and damage.

	1.07 maintenance service (warranty)
	A. All equipment shall be warranted to be free from defects in material and workmanship for a period of one year from date of substantial completion established by the Owner.

	PART 2     PRODUCTS
	PART 2
	2.01 manufacturers
	A. Cutler-Hammer/Westinghouse
	B. Square D
	C. General Electric
	D. Siemens
	E. Equivalent

	2.02 equipment
	A. Panelboard shall be provided with bolt-on circuit breakers of size and rating as detailed in panel schedule on plans.  Breakers shall be 1, 2 or 3-pole with an integral crossbar to assure simultaneous opening of all poles in multipole circuit break...
	B. Panelboards bus structure and main lugs or main circuit breakers shall have current ratings as shown on panelboard schedule.  Bus material shall be copper with either silver or tin plating.  Bus ratings shall be in accordance with UL Standard 67.  ...
	C. Panelboard bus assembly shall be enclosed in a steel cabinet rated NEMA 1 (unless otherwise noted on the drawings).  Box front shall include a door and have a flush, cylinder tumbler-type lock and catch and spring-loaded stainless steel door pull. ...
	D. Panelboards shall be nominal 20” in width unless otherwise noted.
	E. Panelboards rated 240 VAC or less shall have short-circuit ratings as shown on the drawings, or as herein scheduled, but not less than an integrated equipment rating of 10,000 amps RMS symmetrical.  All units shall bear UL label.
	F. Panelboards rated 480 VAC shall have short-circuit ratings as shown on the drawings, or as herein scheduled, but not less than an integrated equipment rating of 65,000 amps RMS symmetrical.  All units shall bear UL label.
	G. Except where noted otherwise on the drawings, all panelboards shall have neutral bar and ground bar bonded together. Where neutral bar and ground bar are noted to be isolated, the contractor shall verify during wiring installation that neutral and ...
	H. Where schedule on drawings indicates “SPARE”, a complete circuit breaker of the ampacity and number of poles indicated is to be provided.  Where schedule on drawings does not indicate a specific size circuit breaker provide a 20 AMP single pole cir...
	I. All circuit breakers feeding HVAC equipment shall be HACR rated.
	J. Multi-pole circuit breakers with removable tie-links are not acceptable.
	K. Tandem circuit breakers (two circuit breakers on single pole frame) are not acceptable.


	PART 3     EXECUTION
	PART 3
	3.01 installation
	A. Install panelboards where shown on the plans, in accordance with manufacturer’s directions and in accordance with NEMA PB1.1.  Install panelboards plumb.  Provide filler plates for unused spaces in panelboards.  Provide typed circuit directory for ...
	B. Provide legend plates for all panelboards to identify panelboard as well as voltage, phase and number of wires (example”LP-1, 208Y/120 VAC, 3 PHASE, 4 WIRE”).  Legend plates shall comply with Section 16195 - Electrical Identification.
	C. Panelboard Surge Protective Device shall be installed in compliance with Section 16671.

	3.02 testing
	A. Panelboards and load centers shall be thoroughly tested after installation and connection to respective loads.  Lighting panelboard phases shall be measured with all major items operating.  Phase loads shall be within 20 percent of each other.  Rea...
	B. Test for shorts and high resistance grounds. Check for faulty operation of circuit breakers and correct as needed.



	16671 - Surge Protective Devices
	1.01 work includes
	A. This specification describes the requirements for Surge Protective Devices (formerly called “Transient Voltage Surge Suppression” or “TVSS”).  Surge Protective Device equipment shall be furnished for all locations where noted on project Drawings, r...
	B. Additionally, where drawings note to add surge protection to existing equipment, provide equipment as specified herein or as noted on the project drawings.
	C. Provide supplemental Surge Suppressors on each end of all 4-20 madc signal lines which originate at, or terminate on, devices located on exterior of building.  Typical equipment would include, but not be limited to, magmeters located in exterior me...

	1.02 related sections
	A. Section 16010 - General Electrical Requirements.
	B. Section 16170 - Grounding and Bonding.
	C. Section 16470 – Panelboards

	1.03 reference to standards
	A. ANSI/NFPA 70 - National Electrical Code (most current issue).
	B. U.L. 1449/ANSI “3nd Edition” - Surge Protective Devices
	C. U.L. 1283 – Electromagnetic Interference Filters.
	D. IEEE C62.41– Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits
	E. IEEE C62.45 – Guide on Surge Testing for Equipment Connected to Low-Voltage Power Circuits
	F. NEMA LS-1 – Low Voltage Surge Protection Devices

	1.04 delivery, storage and handling
	A. Electrical surge protection equipment shall be stored in a clean dry place, away from construction.

	1.05 submittals
	A. Product Data: Provide catalog data for electrical surge protection equipment.
	B. Provide information to verify 3rd party testing certification on assembled equipment ratings.  Ratings on individual components will not meet this requirement and will not be considered.
	C. Provide verification that the SPD complies with the required ANSI/UL 1449 3rd Edition listing by Intertek (ETL), Underwriters Laboratories (UL) or other Nationally Recognized Testing Laboratorys (NRTL).  Compliance may be in the form of a file numb...
	D. Manufacturer’s Instructions:

	1.06 qualifications
	A. Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation and installation of Product.
	B. Third party tested for compliance.

	1.07 quality assurance (reserved)
	1.08 regulatory requirements
	A. Conform to requirements of ANSI/NFPA 70.
	B. Furnish products listed and classified by Underwriters Laboratories, Inc., as suitable for purpose specified and shown.

	1.09 coordination (reserved)
	1.10 maintenance service (warranty)
	A. As a minimum, all equipment shall be warranted to be free from defects in material and workmanship for a period of one year from date of substantial completion established by the Owner.

	1.11 extra materials (spare parts) (reserved)
	PART 2     PRODUCTS
	PART 2
	2.01 equipment specification
	1. Unit operating voltage and configuration – Refer to Drawings
	2. SPD Types:
	3. The suppression system shall incorporate thermally protected metal oxide varistors (MOVs) as the core surge suppression component for the service entrance and all other distribution levels. The system shall not utilize silicon avalanche diodes, sel...
	4. Maximum Continuous Operating Voltage (MCOV) – The MCOV shall be greater than 125% of the nominal system operating voltage.
	5. Protection Modes: The SPD must protect all modes of the electrical system being utilized. The required protection modes are indicated by bullets in the following table:
	6. Voltage Protection Ratings (VPR) shall not exceed the following per UL-1449:
	7. ANSI/IEEE Cat. C3 Let Through Voltage – The let through voltage based on IEEE C62.41 and C62.45 recommended procedures for Category C3 surges (20 kV, 10 kA) shall be less than:
	8. ANSI/IEEE Cat. B3/C1 Let Through Voltage – The let through voltage based on IEEE C62.41 and C62.45 recommended procedures for the ANSI/IEEE Cat. B3 ringwave (6000V, 3000A) shall be less than:
	9. Each unit shall include an EMI/RFI filter.  Filter shall comply with UL-1283.
	10. Where practical, and to aid in keeping power lead/bus length short, Surge Protective Devices may be integrated into electrical distribution equipment enclosures.
	11. In order to isolate the Surge Protective Devices under fault conditions, the assembly shall be U.L. rated for the same short circuit fault duty rating as the equipment to which it is connected.  Provide supplemental fusing, if required, in order t...
	12. Devices shall be provided with integral thermal protection to disconnect the suppression components during an overheated MOV condition.
	13. Minimum Repetitive Surge Current Capability:  The device shall be repetitive surge tested in every mode utilizing Category C3 waveshapes at minimum of one minute intervals without suffering either performance degradation or more than 10% deviation...
	a. Service Entrance: 12,000 impulses per mode.
	b. Branch Location (MCC’s & Switchboards): 500 impulses per mode.
	c. Branch Location Panelboard: 100 impulses per mode.

	14. Voltage Protection Rating: The residual (limiting) voltage for a 6000V, 3000A, 8x20µs surge waveform that the Surge Protective Device is capable of withstanding shall be no less than that shown in the following table:
	15. Lighting and Distribution Panelboard Requirements.  The following additional requirements shall apply when drawings indicate that the Surge Protective equipment is to be integral to the panelboard and mounted within the enclosure housing.
	a. The Surge Protection units shall be tested to demonstrate suitability for ANSI/IEEE C62.41 Category C1 environments.
	b. The Surge Protective Device shall not limit the use of Through-feed lugs, Sub-feed lugs and Sub-feed breaker features, where applicable.
	c. The Surge Protective Device shall be immediately installed on the load side of the main breaker.
	d. The panelboard shall be capable of re-energizing upon removal of the Surge Protective Device.
	e. A direct bus bar connection shall be used to mount the Surge Protective component to the panelboard bus bar to reduce the impedance of the shunt path.
	f. The Surge Protected panelboard shall be constructed using a direct bus bar connection.
	g. The surge Protective Device shall be included and mounted within the panelboard by the manufacturer of the panelboard.
	h. The complete panelboard, including the Surge Protection Device shall be UL-67 listed.

	16. Switchgear, Switchboard, MCC and other Service Entrance equipment:
	a. The Surge Protection Devices covered under this section shall be 3rd party tested and suitable for ANSI/IEEE C62.41 Category C3 environments.

	F. Control Panels (120 VAC Supply):  All fabricated control panels utilizing 120 VAC power which house relays, timers or other electrical and electronic equipment shall be provided with Surge Protective Devices on the 120 VAC supply.  This 120 VAC Sur...
	G. Instrumentation Signal Protection.  All analog instrumentation 4-20 ma signal cables which originate or terminate on an instrument installed on building exterior shall be individually protected with surge suppression at both ends of cable.
	1. All Instrumentation Signal Surge Suppressors mounted within control panels shall be Transtector Model DRDC-24 (DIN Rail mount), or equivalent.
	2. All Instrumentation Signal Surge Suppressors mounted at field mounted equipment shall be ½" pipe nipple mount Transtector Model PDS-1 (dead-ended) or PDS-2 (thru-design), or equivalent.

	H. Surge Protection for DeviceNet Network:
	I. Surge Protection for Ethernet Network:


	PART 3     EXECUTION
	PART 3
	3.01 EXAMINATION (RESERVED)
	3.02 PREPARATION (RESERVED)
	3.03 INSTALLATION
	A. Control panel surge protection shall be installed per manufacturer’s instructions by panel builder prior to shipment.
	B. Surge protection equipment for all other locations shall be installed per manufacturer’s instructions and requirements.



	16950 - Testing Electrical Systems
	1.01 related documents
	A. Drawings and general provisions on Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to work of this Section.
	B. Contractor shall note that this section shall be considered a Supplement to testing requirements outlined or described in other sections of these specifications.

	1.02 work includes
	A. Extent of Work as required by the Drawings and these Specifications

	1.03 related work
	A. Specified elsewhere:
	1. Section 16010 - General Electrical Requirements
	2. Section 16123 - Building Wire and Cable
	3. Section 16160 - Cabinets and Enclosures
	4. Section 16170 - Grounding and Bonding
	5. Section 16441 - Enclosed Switches


	1.04 quality assurance
	A. Regulatory Requirements
	1. Governing Codes:
	a. NFPA 70 – National Electrical Code (most current issue)



	1.05 submittals
	A. Submit under provisions of Division 1.
	1. Test Reports:
	a. Test of entire electrical system as noted herein.  Submit to the Engineer in triplicate.



	PART 2     PRODUCTS
	PART 2
	2.01 MATERIALS
	A. Furnish all equipment, tools, manpower, and labor to perform specified testing.


	PART 3     EXECUTION
	PART 3
	3.01 TESTING
	A. After wires and cables are in place and connected to devices and equipment, the system shall be tested for short circuits, improper grounds, and other faults.  When fault condition is present, the trouble shall be rectified, then re-tested.  Where ...
	B. All wiring devices and electrical apparatus furnished under this contract, when ground or shorted on any integral “live” part, shall be removed and the trouble rectified by replacing all defective parts and materials.  Cost of correction is conside...
	C. All feeder cables and other power distribution apparatus shall have a Megger resistance test conducted to determine that insulation resistance is not less than that recommended by the manufacturer, or as noted below.
	Unless otherwise recommended by the manufacturer, insulation resistance testing shall meet or exceed the following on 600 Volt equipment utilizing 500 Volt resistance test instrument:

	D. Contractor shall furnish all tests and shall provide all test equipment, meters, instruments, cable connections or apparatus necessary for performing tests as specified herein.  All costs for testing shall be considered incidental to this item and ...
	E. Examine connections to equipment for proper phase relationships.  Rotate phase conductors as necessary in order to correct.
	F. All motors shall be tested under Article 16220.  All motors shall be tested for correct direction of rotation.  Run tests on all motors shall be tested for correct direction of rotation.  Run tests on all motors and verify that proper overload devi...
	G. Testing of Ground System
	1. Each and all grounded cases and metal parts associated with electrical equipment shall be tested for continuity of connection with the ground bus system by the Contractor in the presence of the Engineer or his representative.
	2. All grounding electrode conductors brought in from the ground field shall be tested for satisfactory continuity and by resistance measurement between the electrical equipment ground bus and the ground field.  The grounding path shall not exceed 0.0...
	3. Each Ground Field shall be tested for resistance to earth a “three-terminal” or “fall-of-potential” test as described in IEEE Standard #81.  As an alternate, a specially designed clamp-on instrument such as AEMC Model 3710 or 3730 may be used if fo...
	4. Exterior ground field resistance testing shall not be measured during unusually wet weather and should be performed during normal weather and soil conditions.  Any tests incorrectly performed or not performed to the satisfaction of the engineer wil...
	5. All specified maximums and minimums of this specifications must be met.  Complete test records of all tests shall be made and shall show resistance values obtained and calculations of same, showing method of test and calculation.


	3.02 correction of defects
	A. When tests disclose any unsatisfactory workmanship or equipment furnished under this contract, correct defects and retest.  Repeat tests until satisfactory results are obtained.
	B. When any wiring or equipment is damaged by tests, repair or replace such wiring or equipment.  Test repaired items to ensure satisfactory operation.
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	16195 – Electrical Identification.pdf
	1.01 WORK includes
	A. This section includes field-installed nameplates, labeling and identification methods for electrical equipment, components and wiring.

	1.02 related sections
	A. Section 16010 - General Electrical Requirements\

	1.03 reference to standards
	A. ANSI/NFPA 70 - National Electrical Code

	1.04 delivery, storage and handling
	1.05 submittals
	A. Product Data: Provide catalog data for nameplates, labels and markers.
	B. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation and i...
	C. During course of construction, Contractor shall submit Wiring Identification Tables, listing wire marker identification schedules of all proposed wiring and terminations.

	1.06 regulatory requirements
	A. Conform to requirements of ANSI/NFPA 70.

	PART 2     PRODUCTS
	PART 2
	2.01 equipment specification
	A. Nameplates and legend plates shall be engraved three-layer laminated plastic, black letters on white background. Legends (wording) shall be as detailed on drawings or as directed by Owner’s representative.
	B. All wire markers installed on electrical equipment above grade shall be weatherproof and water resistant.  Wire identification labeling, whether factory applied or written in the field, shall utilize an adhesive that does not soften or weaken over ...
	C. All wire markers installed below grade in manholes, handholes or vaults shall be waterproof.  Markers shall be non-corroding plastic clip-on sleeve type construction.  Markers shall be permanently factory-printed such that label identification will...
	D. Provide and install Safety Stripe Tapes on finished floors around electrical gear noting clearances required per NEC Article 110.26.  Tape shall be minimum 2” in width with alternating black/yellow striping.  Tape shall be Scotch/3M #5702 or equiva...


	PART 3     EXECUTION
	PART 3
	3.01 preparation
	A. Degrease and clean surfaces to receive nameplates, legend plates and markers.

	3.02 installation
	A. Secure nameplates and legend plates to equipment using screws or adhesive.
	B. Nameplates or legend plates shall be provided for all disconnects, enclosed starters, control panels, transformers, level meters, flow meters and recorders.
	C. Wiring Device identification labels shall be furnished and installed on all wiring device cover plates per Specifications Sections 16141-3.01O and 16141-3.01P.
	D. Provide wire markers for ALL wires and terminations. By “all”, this is intended to include, but not be limited to, all terminations at distribution panelboards, motors, valves, heaters, fan coils, heat pumps, fans, dampers, all MCC terminations, in...
	E. Provide wire markers in all manholes, handholes and vaults.
	F. Include markers labeled “SP” on all spare conductors.



	Public Works Electrical Drawings.pdf
	Drawing1-PUBLIC WORKS E-1
	Drawing1-PUBLIC WORKS E-2
	Drawing1-PUBLIC WORKS E-3

	16111 - Conduit and Raceway.pdf
	1.01 Work includes
	A. Work included in this section is conduits, raceways and fittings required for operation and maintenance of facility.

	1.02 related sections
	A. Section 16010 – General Electrical Requirements
	B. Section 16123 – Building Wire and Cable
	C. Section 16190 – Supporting Devices

	1.03 reference to standards
	A. Federal Specifications WW-C-581d
	B. Federal Specifications WW-C-540c
	C. Federal Specifications WC-1094-A
	D. ANSI C80.1
	E. ANSI C80.3
	F. ANSI C80.5
	G. UL Standard UL-6 Electrical Rigid Metal Conduit – Steel
	H. UL Standard UL-6A Electrical Rigid Metal Conduit – Aluminum, Red Brass and Stainless Steel
	I. UL Standard UL-651 Standard for Schedule 40, 80, Type EB and a Rigid PVC Conduit and Fittings.
	J. NEMA RN1
	K. NEMA RN2
	L. NFPA 70 (NEC)
	M. NEMA TC-2
	N. NEMA TC-3
	O. NEMA TC-7

	1.04 delivery, storage and handling
	A. Conduits shall not be shipped loose, but shall be bundled by sizes.  Threads of metal conduits shall be protected by plastic caps.  Fittings shall be stored in boxes. All equipment shall be stored on pallets to prevent contact with earth and shall ...

	1.05 submittals (submit only on types applicable for project)
	A. Submit under provisions of Division 1.
	B. Schedule 40 Galvanized Rigid Steel Conduit
	C. PVC Coated Galvanized Rigid Steel Conduit
	D. Schedule 40 Aluminum Rigid Conduit
	E. Electrical Metallic Tubing (EMT)
	F. Rigid PVC Conduit
	G. Flexible Metal Conduit
	H. Liquid Tight Flexible Metal Conduit
	I. Explosion-proof Flexible Metal Couplings
	J. Fittings and Conduit Bodies
	K. Expansion/Deflection Fittings
	L. Lay-In Wireway
	M. Conduit Seals
	1. Conduit Fire Stopping
	2. Conduit Water Seals
	3. Conduit Explosion Proof Seals


	1.06 qualifications
	A. All materials shall be purchased new from suppliers/manufacturers regularly engaged in the business of electrical conduit, ducts and fittings.

	1.07 maintenance service (warranty)
	A. All equipment shall be warranted to be free from defects in material and workmanship for a period of one year from date of substantial completion established by Owner.
	PART 2     PRODUCTS

	PART 2
	2.01 EQUIPMENT SPECIFICATION
	A. Schedule 40 Galvanized Rigid Steel Conduit:
	B. PVC Coated Galvanized Rigid Steel Conduit:
	C. Schedule 40 Rigid Aluminum Conduit
	D. Electrical Metallic Tubing (EMT)
	E. Rigid PVC Conduit:
	F. Flexible Metal Conduit
	G. Liquid Tight Flexible Metal Conduit:
	H. Liquid Tight Flexible Non-Metallic Conduit:
	I. Fittings and Conduit Bodies:
	J. Expansion and Deflection Fittings
	K. Pull Cords

	2.02 sealing
	A. Fire Seal (Fire Stopping Material):
	1. Fire stopping materials shall consist of commercially manufactured products capable of passing ASTM E-814 (UL 1479) Standard Method of Fire Test for Through Penetration Fire Stops.
	2. Fire stopping materials shall maintain the rating of the wall, partition, ceiling or floor opening where penetration is made.  Comply with NEC 300-21.
	3. All fire-stopping materials shall be third-party classified.
	4. Where sleeves are to be installed, the sleeve shall be heavy wall steel pipe sleeves, anchored to building construction and finished plumb with wall, ceiling, or floor lines.
	5. Manufacturers:
	a. Chase Technology – CTC, PR-855.
	b. Dow Corning – Silicone RTV Foam 3-6548.
	c. Nelson – Flameseal.
	d. Thomas & Betts – Flame Safe.
	e. 3M – Fire Barrier.

	6. Where applicable for the respective wall and its fire rating, smoke and fire stop fittings may be used in lieu of sealant as manufactured by OZ/Gedney, Series CFS.

	B. Thermal Seal:
	1. Seal penetrations of thermally insulated equipment or rooms top prevent heat transfer.

	C. Moisture Seal:
	1. When electrical conduits are installed in sleeves, core-drilled holes or box outs, seal between conduit and penetration of perimeter walls, ceilings or floors to prevent entry of water.
	2. Seal conduit penetrations of roof with flashings compatible with roof design and approved by Roofing System Manufacturer and Engineer.
	3. Seal annular space between conductors and conduit wall of all conduit terminations where conduit enters a building from below grade in order to block moisture migration into electrical equipment.  In addition seal conduits entering electrical equip...
	a. “Hydroblock” by WaterGuard Technology Products
	b. American Polywater Corporation
	c. O-Z/Gedney


	PART 3     EXECUTION


	PART 3
	3.01 inspection
	A. All conduits shall be inspected for proper fit and finish, for out-of-round and for proper thickness.  All burrs and flashing shall be removed.  Conduit and fittings shall be clean and free of obstructions.

	3.02 installation
	A. Unless otherwise shown on the project drawings, minimum conduit trade-size shall be 3/4".  Larger sizes shall be installed where noted or where required by NEC.
	B. In general, no aluminum conduit shall be cast in concrete or in direct contact with earth.  Where such contact is found necessary or where specifically noted on project drawings, either coat all aluminum contact surfaces with a protective bituminou...
	C. Interior Conduit Applications:
	1. Above Grade or Floor:
	2. Below Grade or Floor:

	D. Exterior Conduit Applications
	1. Above Grade:
	2. Below Grade:
	a. Concrete encased schedule 40 PVC with galvanized rigid steel conduit transitions from concrete encasement to minimum 6” above grade.


	E. Moisture Seal of Below-Grade Conduits
	1. Seal annular space between conductors and conduit wall of all conduit terminations where conduit enters from below grade in order to block moisture migration into electrical equipment.  Install product only after conductors have been installed, ter...

	F. Conduit Sealing For Fireproofing
	1. Sleeves:
	a. Install rigid metallic sleeves where exposed raceways pass through floors, walls (except exterior walls below grade) and ceilings.
	b. Sleeve Diameter: Size sleeves to accommodate their through penetrating items and allow a minimum of a one (1”) inch void between the sleeve and the item of penetration.

	2. Seal openings in fire rated floors, ceilings and roofs:
	a. Pack void with backing material and ends of the sleeve sealed with a minimum of one (1”) inch of a listed fire-resistive silicone compound to a depth required to meet the fire rating of the structure penetrated.
	b. Install firestopping to meet the requirements of ASTM E-814
	c. Install product in accordance with the manufacturer’s instructions.


	G. Conduit size and fill requirements shall comply with appropriate conduit fill tables in Annex C of NEC.  It should be noted these are minimum requirements and larger conduit sizes or smaller fill requirements shall be used whenever specified or det...
	H. Flexible conduit shall be provided as a connection between each motor junction box (or any other piece of equipment subject to movement or vibration) and rigid conduit system.  Liquid-tight and explosion-proof flexible conduit shall not exceed 3' i...
	I. Ream conduits only after threads are cut.  Cut joints square to butt solidly into couplings.  Where necessary to join two pieces of conduit and it is impossible to use standard coupling, use three piece conduit coupling.  Use of running thread is p...
	J. Make all joints in underground conduit watertight with approved joint compound.  Temporarily plug conduit openings to exclude water, concrete or any foreign materials during construction.  Clean conduit runs before pulling in conductors.
	K. Hickey hand-bends will not be acceptable for conduits one inch (1") and larger.
	A. Use pre-manufactured factory elbows or bends fabricated with hydraulic bending machine.  Field bending of all PVC conduit shall be accomplished with use of equipment approved by conduit manufacturer.  Open flame bending equipment will not be accept...
	L. A run of conduit between outlet and outlet, between fitting and fitting or between outlet and fitting shall not contain more than the equivalent of four quarter turn bends (360 ), including bends immediately at an outlet or fitting.
	M. At all conduit terminations furnish locknuts on both sides of enclosure plus an insulated bushing unless conduit termination is into a factory-threaded conduit opening or watertight (Myers-type) hub.
	N. All conduit terminations at NEMA 4 or 4X enclosures shall be made with watertight (Myers-type) hubs listed for the application.
	O. Do not run conduit below or adjacent to water piping, except where permitted by Owner’s representative.
	P. Run exposed conduits parallel with walls and at right angles to building lines, not diagonally.
	Q. Support exposed PVC conduit runs on walls or ceiling every three feet (3') and support exposed rigid metal conduit runs on walls or ceiling every five feet (5') with stainless steel or PVC coated galvanized cast one hole straps, clamp backs and anc...
	R. In brick construction, drill hole for insert near center of brick, not near edge or in mortar joint.
	S. Support two or more PVC exposed hanging parallel conduit runs every three feet (3') and support exposed rigid metal hanging parallel conduit runs every five feet (5') with trapeze hangers.  Hanger assembly to consist of concrete inserts, threaded s...
	A. Perforated metal strapping of any kind is prohibited.
	T. Provide expansion and deflection fittings in all conduits which pass through or over building expansion joints.  All expansion and deflection fittings shall be designed for, and compatible with, the conduit types on which they are installed.
	U. Grounding Electrode Conductors shall be installed in non-metallic PVC conduit or bonded to both ends of metallic conduit to comply with NEC 250.64.
	V. PVC coated galvanized rigid steel conduit shall be installed per manufacturer’s requirements, using tools specifically designed for installation of PVC coated galvanized rigid steel conduit. Any tools, hardware or installation methods which cause d...
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