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ADVERTISEMENT TO BIDDERS 

FOR 
URANIUM REMOVAL WATER TREATMENT PLANT- 

EQUIPMENT INSTALLATION AND PUMP MODIFICATIONS 
FOR 

CITY OF GRAND ISLAND, NEBRASKA 
 
 
 
Sealed bids will be received at the office of the City Clerk, 100 E. First Street, P.O. Box 1968, Grand 
Island, Nebraska 68802, until Tuesday, January 31, 2012 at 2:00 p.m. local time for Uranium 
Removal Water Treatment Plant-Equipment Installation and Pump Modifications, FOB the City of 
Grand Island, freight prepaid.  Bids will be publicly opened at this time in the Grand Island City 
Hall Council Conference Room #1 located on 1st floor of City Hall. Submit an original and three 
copies.  Bid proposal package is also available on-line at www.grand-island.com under Business-
Bid Calendars.  Bids received after the specified time will be returned unopened to sender. 
 
The successful bidder will be required to comply with fair labor standards as required by Nebraska 
R.R.S.73-102 and comply with Nebraska R.R.S. 48-657 pertaining to contributions to the Unemployment 
Compensation Fund of the State of Nebraska. Successful bidder shall maintain a drug free workplace 
policy.  Every public contractor and his, her or its subcontractors who are awarded a contract by the City 
for the physical performance of services within the State of Nebraska shall register with and use a federal 
immigration verification system to determine the work eligibility status of new employees physically 
performing services within the State of Nebraska. 
 
Each bidder shall submit with the bid a certified check, a cashiers check, or bid bond payable to the City 
Treasurer in an amount no less than five percent (5%) of the bid price which shall guarantee good faith on 
the part of the bidder and the entering into a contract within fourteen (14) days at the bid price if accepted 
by the City. Your certified check, cashier's check or bid bond must be submitted in a separate 
envelope attached to the outside of the envelope containing the bid.  Each envelope must be 
clearly marked indicating its contents.  Failure to submit the necessary qualifying information in 
clearly marked and separate envelopes will result in your bid not being opened or considered.  
Surety companies authorized to do business in the State of Nebraska must issue bid bonds. 
 
Bids will be evaluated by the Purchaser based on price, schedule, quality, adherence to schedule, plan 
and specifications, economy and efficiency of operation, experience and reputation of the bidder, ability, 
capacity, and skill of the bidder to perform contract required and adaptability of the particular items to the 
specific use intended.  
 
The Purchaser reserves the right to reject any or all bids, to waive irregularities therein, and to accept 
whichever bid that may be in the best interest of the City, at its sole discretion. 
 
No bidder may withdraw his bid for a period of thirty (30) days after date of bid opening. 
 
 

RaNae Edwards, City Clerk  
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(All bids must be submitted on this form) 
 

URANIUM REMOVAL WATER TREATMENT PLANT – 
EQUIPMENT INSTALLATION AND PUMP MODIFICATIONS 

BID DATA FORM 
 

CITY OF GRAND ISLAND 
GRAND ISLAND, NE 
 
The undersigned bidder, having examined all specifications and other bidding documents, and all 
addenda thereto, and being acquainted with and fully understanding all conditions relative to the 
specified materials and equipment, hereby proposes to provide such equipment FOB the City of 
Grand Island, freight prepaid, at the following price: 
 
ITEM DESCRIPTION                                                                             EXTENDED COST  

 
     Base Bid: 
            Material                                                                          $    _______________ 
             
            Labor                                                                             $    _______________ 
 

Applicable Sales tax*                                                            $    _______________ 
             
      Total Base Bid                                                                              $   _______________ 
 
*  If bidder fails to include sales tax in their bid price or takes exception to including sales tax in their 
bid price, the City will add a 7.0% figure to the bid price for evaluation purposes; however, the City 
will only pay actual sales tax due. 
 
                  By checking this box, Bidder acknowledges that Addenda Number(s) _________ 

were received and considered in Bid preparation.  
                  By checking this box, Bidder acknowledges prepurchased Equipment must be 

delivered after March 30, 2012, and the specified completion date of the project is 
May 30, 2012. 

 
According to Nebraska Sales and Use Tax Requirements, Section 1-017, Contractors, check 
which option you have selected to file with the Nebraska Department of Revenue: 
Nebraska law provides a sales and use tax exemption on contractor labor charges for the 

construction, repair, or annexation of any structure used for the generation, 

transmission, or distribution of electricity.  Separately stated contractor labor would 

be exempt, all materials are taxable according to the contractor's option. 

    Option 1 (Section 1-017.05)_____       Option 2 (Section 1-017.06)_____       Option 3 (Section 1-017.07)_____ 

  If the Nebraska sales and use tax election is not filed or noted above, the contractor will be treated as a retailer under 
Option 1 for sales and use tax purposes. 

 

 
_____________________________________________________________________________ 
Bidder Company Name                                                                                                   Date 
 
_____________________________________________________________________________ 
Company Address                                             City                              State                Zip 
 
_____________________________________________________________________________ 
Print Name of Person Completing Bid                                                                  Signature 
 
Telephone No.______________________ Fax No.____________________ 
 
 
      By checking this box, Bidder acknowledges there are Exceptions noted to the bid.  
NOTE: Any exceptions to specifications must be fully explained on a separate sheet attached to bid. 
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CHECKLIST FOR BID SUBMISSION 

 
FOR  

 
URANIUM REMOVAL WATER TREATMENT PLANT – EQUIPMENT INSTALLATION AND PUMP MODIFICATIONS 

 
 

Bids must be received by the City Clerk before 2:00 P.M. on Tuesday, January 31, 2012. 
 
 
The following items must be completed for your bid to be considered. 

 
 

 A signed original and three copies of the bidding documents. 
 

  A reference list of at least three projects of similar scope and complexity. 
 

 A summary of the experience of the service supervisor proposed for this project. 
 

 Firm lump sum pricing; firm unit pricing in case adjustments are necessary, and breakout of sales 
tax pricing. 

 
 A proposed construction/test schedule. 

 
 A description of the system proposed, including equipment, controls, alarms and operation. 

 
 Selection of Nebraska Sales Tax Option. 

 
 Acknowledgment that the Prepurchased Equipment must be delivered after March 30, 2012 and 

the specified completion date is May 30, 2012.  
 

 Bidders must complete and sign the Bid Data Form provided in these Documents.  All blank 
spaces must be filled in.  Bidders shall acknowledge receipt of any Addenda information on the 
Bid Data Form. 
 

 A certified check, cashiers check or bid bond in a separate envelope attached to the outside of 
the envelope containing the bid.  Each envelope must be clearly marked indicating its contents. 
Failure to submit the necessary qualifying information in clearly marked and separate envelopes 
will result in your bid not being opened.  

 
Please check off each item as completed. 

 
 
 
 
 
________________________________________ ____________________________________________ 
Company      Signature 
 
 Telephone No. _____________________________  Fax No. ________________________ 
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INSTRUCTIONS TO BIDDERS 
 

1. GENERAL INFORMATION. 

 The following instructions outline the procedure for preparing and submitting Bids.  Bidders must fulfill 
all requirements as specified in these Documents. 

 
2. TYPE OF BID. 

 Bidders shall be required to submit prices for all items listed in the Bid Data Form.  
 
3. PREPARATION OF BIDS.  

 Bidders shall use only the Bid Data Form provided in these Documents.  All blank spaces in the Bid 
Data Form, must be filled in, preferably in BLACK ink, in both words and figures where required.  No 
changes to the wording or content of the forms is permitted.  Written amounts shall govern in case of 
discrepancy between the amounts stated in writing and the amounts stated in figures. 

 
 Prices stated shall be f.o.b. with freight and full insurance paid by Bidder, to the job site located in 

Grand Island. 
 
 The Bidder shall acknowledge receipt of all addenda in the Bid Data Form.  Bids received without 

acknowledgement or without the Addendum enclosed will be considered informal. 
 
4. SUBMISSION OF BIDS. 

All Bids must be submitted intact not later than the time prescribed, at the place, and in the manner set 
forth in the ADVERTISEMENT FOR BIDS.  Bids must be made on the Bid Data Form provided here in.  
Each Bid must be submitted intact in a sealed envelope, so marked as to indicate its contents without 
being opened, and delivered in person or addressed and mailed in conformance with the instructions in 
the ADVERTISEMENT FOR BIDS. 

 
5. BID SECURITY. 

Bids must be accompanied by cash, a certified check, or cashier’s check drawn on a bank which is 
insured by the Federal Deposit Insurance Corporation, or a bid bond issued by a Surety authorized to 
issue such bonds in the state where the Work is located, in the amount of 5 percent of the bid amount 
payable to OWNER.  This bid security shall be given as a guarantee that the Bidder will not withdraw 
his Bid for a period of 30 days after bid opening, and that if awarded the Contract, the successful Bidder 
will execute the attached Contract and furnish a properly executed Performance Bond and Payment 
Bond each in the full amount of the Contract price within the time specified.  

 
The Attorney-in-Fact that executes this bond in behalf of the Surety must attach a notarized copy of his 
power of attorney as evidence of his authority to bind the Surety on the date of execution of the bond.  
Where State Statue requires, certification by a resident agent shall also be provided. 

 
6. RETURN OF BID SECURITY. 

Within 15 days after the award of the Contract, the OWNER will return the bid securities to all Bidders 
whose Bids are not to be further considered in awarding the contract.  All other retained bid securities 
will be held until the Contract has been finally executed, after which all bid securities, other than 
Bidders’ bonds and guarantees which have been fortified, will be returned to the respective Bidders 
whose Bids they accompanied. 

 
7. BASIS OF AWARD. 

The award will be made by the OWNER on the basis of the Bid from the lowest responsive, responsible 
Bidder which, in the OWNER’s sole and absolute judgment will best serve the interest of the OWNER.  
All Bids will be considered on the following basis: 

Conformance with the terms of the Bid 
Documents. 

Bid price. 
Cost of installation. 
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Suitability to project requirements. 
Delivery time. 
 

 
Responsibility and qualification of Bidder. 

 

The OWNER reserves the right to reject all Bids, or any Bid not in conformance with the intent of the 
Bid Documents, and to waive any informalities and irregularities in said Bids. 

 
8. EXECUTION OF CONTRACT. 

The successful Bidder shall, within 15 days after receiving notice of award, sign and deliver to the 
OWNER the Contract hereto attached together with the acceptable bonds as required in these Bid 
Documents.  Within 15 days after receiving the signed Contract with acceptable bond(s) from the 
successful Bidder, the OWNER’s authorized agent will sign the Contract.  Signature by both parties 
constitutes execution of the Contract. 

 
9. PERFORMANCE AND PAYMENT BONDS. 

The successful Bidder shall file with the OWNER Performance and Payment Bonds in the full amount 
(100 percent) of the Contract price, as security for the faithful performance of the Contract and the 
payment of all persons supplying labor and materials for the Work under this Contract, and to cover all 
guarantees against defective workmanship or materials, or both, for a period of 1 year after the date of 
final acceptance of the Work by the OWNER.  The Surety furnishing these bonds shall have a record of 
service satisfactory to the OWNER, be authorized to do business in the State where the OWNER’s 
project is located and shall be named on the current list of approved Surety Companies, acceptable on 
Federal bonds as published by the Audit Staff, Bureau of Accounts, U.S. Treasury Department. 

 
The Attorney-in-Fact (Resident Agent) who executes these bonds on behalf of the Surety must attach a 
notarized copy of his power-of-attorney as evidence of his authority to bind the Surety on the date of 
execution of the bond. 

 
10. TIME OF COMPLETION. 

The time of completion of the Work to be performed under this Contract is the essence of the Contract.  
The time allowed for the completion of the Work is stated in the Bid Data Form. 

 
11.  GRATUITIES AND KICKBACKS. 

City Code states that it is unethical for any person to offer, give, or agree to give any City employee or 
former City employee, or for any City employee or former City employee to solicit, demand, accept, or 
agree to accept from another person, a gratuity or an offer of employment in connection with any 
decision, approval, disapproval, recommendation, or preparation of any part of a program requirement 
or a purchase request, influencing the content of any specification or procurement standard, rendering 
of advice, investigation, auditing, or in any other advisory capacity in any proceeding or application, 
request for ruling, determination, claim or controversy, or other particular matter, pertaining to any 
program requirement or a contract or subcontract, or to any solicitation or proposal therefor.  It shall be 
unethical for any payment, gratuity, or offer of employment to be made by or on behalf of a 
subcontractor under a contract to the prime contractor or higher tier subcontractor or any person 
associated therewith, as an inducement for the award of a subcontract or order. 
 

12. FISCAL YEAR. 

 The City of Grand Island, Nebraska operates on a fiscal year beginning October 1st and ending on 
the following September 30th.  It is understood and agreed that any portion of this agreement which 
will be performed in a future fiscal year is contingent upon the City Council adopting budget 
statements and appropriations sufficient to fund such performance. 
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DRAFT
  

CONTRACT AGREEMENT 
 
 
THIS AGREEMENT made and entered into by and between [SUCCESSFUL BIDDER], 
hereinafter called the Contractor, and the CITY OF GRAND ISLAND, NEBRASKA, hereinafter 
called the City. 

WITNESSETH: 

THAT, WHEREAS, in accordance with law, the City has caused contract documents to be 
prepared and an advertisement calling for bids to be published for URANIUM REMOVAL 
WATER TREATMENT PLANT – EQUIPMENT INSTALLATION AND PUMP MODIFCATIONS; 
and 
  
WHEREAS, the City, in the manner prescribed by law, has publicly opened, examined, and 
canvassed the bids submitted, and has determined the aforesaid Contractor to be the lowest 
responsive and responsible bidder, and has duly awarded to the said Contractor a contract 
therefore, for the sum or sums named in the Contractor’s bid, a copy thereof being attached to 
and made a part of this contract; 
 
NOW, THEREFORE, in consideration of the compensation to be paid to the Contractor and of 
the mutual agreements herein contained, the parties have agreed and hereby agree, the City for 
itself and its successors, and the Contractor for itself, himself, or themselves, and its, his, or 
their successors, as follows: 
 
ARTICLE I.  That the following documents shall comprise the Contract, and shall together be 
referred to as the “Agreement” or the “Contract Documents”; 

1. This Contract Agreement. 

2. City of Grand Island’s Specification for this project. 

3. [NAME OF SUCCESSFUL BIDDER] bid signed and dated [DATE OF BID].   

In the event of any conflict between the terms of the Contract Documents, the provisions of the 
document first listed shall prevail.  

ARTICLE II.  That the contractor shall (a) furnish all tools, equipment, superintendence, 
transportation, and other construction materials, services and facilities; (b) furnish, as agent for 
the City, all materials, supplies and equipment specified and required to be incorporated in and 
form a permanent part of the completed work; (c) provide and perform all necessary labor; and 
(d) in a good substantial and workmanlike manner and in accordance with the requirements, 
stipulations, provisions, and conditions of the contract documents as listed in the attached 
General Specifications, said documents forming the contract and being as fully a part thereof as 
if repeated verbatim herein, perform, execute, construct and complete all work included in and 
covered by the City’s official award of this contract to the said Contractor, such award being 
based on the acceptance by the City of the Contractor’s bid; 
 
ARTICLE III.  That the City shall pay to the Contractor for the performance of the work 
embraced in this contract and the Contractor will accept as full compensation therefore the sum 
(subject to adjustment as provided by the contract) of [DOLLAR AMOUNT] ($00.00) for all 
services, materials, and work covered by and included in the contract award and designated in 
the foregoing Article II; payments thereof to be made in cash or its equivalent in the manner 
provided in the General Specifications. 
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DRAFT
  

The total cost of the Contract includes: 

 Base Bid: $       .00 

 Sales Tax on Materials/Equipment: $       .00 

 Sales Tax on Labor: $       .00 

      Total $       .00 
 
The City of Grand Island, Nebraska operates on a fiscal year beginning October 1st and ending on 
the following September 30th.  It is understood and agreed that any portion of this agreement 
which will be performed in a future fiscal year is contingent upon the City Council adopting budget 
statements and appropriations sufficient to fund such performance. 
 
ARTICLE IV.  The Contractor hereby agrees to act as agent for the City in purchasing materials 
and supplies for the City for this project. The City shall be obligated to the vendor of the 
materials and supplies for the purchase price, but the Contractor shall handle all payments 
hereunder on behalf of the City. The vendor shall make demand or claim for payment of the 
purchase price from the City by submitting an invoice to the Contractor. Title to all materials and 
supplies purchased hereunder shall vest in the City directly from the vendor. Regardless of the 
method of payment, title shall vest immediately in the City. The Contractor shall not acquire title 
to any materials and supplies incorporated into the project. All invoices shall bear the 
Contractor’s name as agent for the City. This paragraph will apply only to these materials and 
supplies actually incorporated into and becoming a part of the finished product of the URANIUM 
REMOVAL WATER TREATMENT PLANT – EQUIPMENT INSTALLATION AND PUMP 
MODIFICATIONS. 
 
ARTICLE V.  That the Contractor shall start work as soon as possible after the contract is 
signed and the required bonds and insurance are approved, and that the Contractor shall 
deliver the equipment, tools, supplies, and materials F.O.B. Platte Generating Station, and 
complete the work on or before May 30, 2012. 

 
ARTICLE VI.  The Contractor agrees to comply with all applicable State fair labor standards in 
the execution of this contract as required by Section 73-102, R.R.S. 1943.  The Contractor 
further agrees to comply with the provisions of Section 48-657, R.R.S. 1943, pertaining to 
contributions to the Unemployment Compensation Fund of the State of Nebraska.  During the 
performance of this contract, the Contractor and all subcontractors agree not to discriminate in 
hiring or any other employment practice on the basis, of race, color, religion, sex, national origin, 
age or disability.  The Contractor agrees to comply with all applicable Local, State and Federal 
rules and regulations.  The Contractor agrees to maintain a drug-free workplace policy and will 
provide a copy of the policy to the City upon request.  Every public contractor and his, her or its 
subcontractors who are awarded a contract by the City for the physical performance of services 
within the State of Nebraska shall register with and use a federal immigration verification system 
to determine the work eligibility status of new employees physically performing services within 
the State of Nebraska. 
 
GRATUITIES AND KICKBACKS 

City Code states that it is unethical for any person to offer, give, or agree to give any City 
employee or former City employee, or for any City employee or former City employee to solicit, 
demand, accept, or agree to accept from another person, a gratuity or an offer of employment in 
connection with any decision, approval, disapproval, recommendation, or preparation of any 
part of a program requirement or a purchase request, influencing the content of any 
specification or procurement standard, rendering of advice, investigation, auditing, or in any 
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DRAFT
  

other advisory capacity in any proceeding or application, request for ruling, determination, claim 
or controversy, or other particular matter, pertaining to any program requirement or a contract or 
subcontract, or to any solicitation or proposal therefor.  It shall be unethical for any payment, 
gratuity, or offer of employment to be made by or on behalf of a subcontractor under a contract 
to the prime contractor or higher tier subcontractor or any person associated therewith, as an 
inducement for the award of a subcontract or order. 

 

[SUCCESSFUL BIDDER] 
 
 
By____________________________________ Date ____________________ 
 
 
Title___________________________________ 
 
 
 
CITY OF GRAND ISLAND, NEBRASKA 
 
 
By_____________________________________ Date ____________________ 
                          Mayor 

 
 
Attest:__________________________________ 
                          City Clerk 

 
 
 
 
The contract is in due form according to law and hereby approved. 
 
 
_______________________________________ Date ____________________ 
Attorney for the City 
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R E Q U E S T   F O R   B I D S      -     GENERAL SPECIFICATIONS 

 
The Bid shall be in accordance with the following and with all attached BID DATA and DETAILED SPECIFICATIONS. 
 
All prices are to be furnished and installed FOB, Grand Island, Nebraska. All prices shall be firm, and shall include all 
sales and use taxes as lawfully assessed under laws and regulations of the State of Nebraska.  *  If bidder fails to 
include sales tax in their bid price or takes exception to including sales tax in their bid price, the City will add a 7.0% figure 
to the bid price for evaluation purposes; however, the City will only pay actual sales tax due. 
 
Bids shall include the following on the outside of the mailing envelope: “Uranium Removal Water Treatment Plant-
Equipment Installation and Pump Modifications”.  All sealed bids are due no later than Tuesday, January 31, 2012 at 
2:00 p.m. local time. Submit an original and three copies of the bid to: 
 
Mailing Address:   City Clerk    Street Address:   City Clerk 

    City Hall        City Hall 
    P. O. Box 1968       100 E. First Street 
    Grand Island, NE 68802      Grand Island, NE 68801 

 
Bids will be opened at this time in the City Hall Council Conference Room #1 located on 1st floor of City Hall.  Any bid 
received after the specified date will not be considered.  No verbal bid will be considered. 
 
Bids will be evaluated by the Purchaser based on price, schedule, quality, adherence to schedule, plan and specifications, 
economy and efficiency of operation, experience and reputation of the bidder, ability, capacity, and skill of the bidder to 
perform contract required and adaptability of the particular items to the specific use intended. 
 
The successful bidder will be required to comply with fair labor standards as required by Nebraska R.R.S.73-102 and 
comply with Nebraska R.R.S. 48-657 pertaining to contributions to the Unemployment Compensation Fund of the State of 
Nebraska.  Contractor shall maintain a drug free workplace policy.  Every public contractor and his, her or its 
subcontractors who are awarded a contract by the City for the physical performance of services within the State of 
Nebraska shall register with and use a federal immigration verification system to determine the work eligibility status of 
new employees physically performing services within the State of Nebraska. 
 
The equipment and materials must be new, the latest make or model, unless otherwise specified.  Prior to approving the 
invoice for payment, the City reserves the right to thoroughly inspect and test the equipment to confirm compliance with 
specifications.  Any equipment or material which does not meet the City’s requirements will be returned at vendor’s 
expense for correction. The invoice will be paid after approval at the next regularly scheduled Council meeting and 
occurring after departmental approval of invoice; the City Council typically meets the second and fourth Tuesday of each 
month. Invoices must be received well in advance of Council date to allow evaluation and processing time. 
 
Each bidder shall submit with the bid a certified check, a cashiers check, or bid bond payable to the City Treasurer in an 
amount no less than five percent (5%) of the bid price which shall guarantee good faith on the part of the bidder and the 
entering into a contract within fourteen (14) days at the bid price if accepted by the City.  Your certified check, cashier's 
check or bid bond must be submitted in a separate envelope attached to the outside of the envelope containing 
the bid.  Each envelope must be clearly marked indicating its contents.  Failure to submit the necessary 
qualifying information in clearly marked and separate envelopes will result in your bid not being opened or 
considered.  Surety companies authorized to do business in the State of Nebraska must issue bid bonds. 
 

Successful bidder shall comply with the City’s insurance requirements; performance and payment bonds are required for 
this project as outlined in the Detailed Specifications and Instructions to Bidders. 
 

All bids shall be valid for at least thirty (30) working days after the bid deadline for evaluation purposes. 
 
All bids must be on the bid form and must be signed and dated to be accepted. Please contact Lynn Mayhew at 
308-385-5495, for questions concerning this specification. 
 

Platte Generating Station   /   1035 W. Wildwood Drive   /   Box 1968   /   Grand Island, Nebraska    68802-1968 

 Phone  (308) 385-5496   /   FAX  (308) 385-5353 
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SECTION 01060 2 
SPECIAL CONDITIONS 3 

PART 1 - GENERAL 4 

1.1 SPECIAL TERMS AND CONDITIONS 5 

A. Definitions: 6 
1. Furnish or Install or Provide or Supply: 7 

a. The word "Furnish" or the word "Install" or the word "Provide" or the word "Supply," 8 
or any combination or similar directive or usage thereof, shall mean FURNISHING 9 
AND INCORPORATING IN THE WORK including all necessary labor, materials, 10 
equipment, and everything necessary to perform the Work indicated, unless specifically 11 
limited in the context. 12 

B. Construction and Intent of the Contract Documents: 13 
1. The Contract Documents comprise the entire agreement between City and Contractor 14 

concerning the Work. 15 
a. The Contract Documents are complementary; what is called for by one is as binding as 16 

if called for by all. 17 
b. The Contract Documents will be construed in accordance with the law of the State of 18 

Nebraska. 19 
2. It is the intent of the Contract Documents to describe a functionally complete Project (or 20 

part thereof) to be constructed in accordance with the Contract Documents. 21 
a. Any Work, materials or equipment that may reasonably be inferred from the Contract 22 

Documents or from prevailing custom or trade usage as being required to produce the 23 
intended result will be furnished and performed whether or not specifically called for. 24 

b. Clarifications and interpretations of the Contract Documents shall be issued by the 25 
Engineer. 26 

3. Reference to Standards and Specifications of Technical Societies; Reporting and Resolving 27 
Discrepancies: 28 
a. Reference to standards, Specifications, manuals or codes of any technical society, 29 

organization or association, or to the Laws or Regulations of any governmental 30 
authority, whether such reference be specific or by implication, shall mean the latest 31 
standard, Specification, manual, code or Laws or Regulations in effect at the time of 32 
opening of Bids (or, on the Effective Date of the Agreement if there were no Bids), 33 
except as may be otherwise specifically stated in the Contract Documents. 34 

b. If, during the performance of the Work, Contractor discovers any conflict, error, 35 
ambiguity or discrepancy within the Contract Documents or between the Contract 36 
Documents and any provision of any such Law or Regulation applicable to the 37 
performance of the Work or of any such standard, Specification, manual or code or of 38 
any instruction of any Supplier, Contractor shall report it to Engineer in writing at once, 39 
and, Contractor shall not proceed with the Work affected thereby until an amendment 40 
or supplement to the Contract Documents has been issued by either Change Order or a 41 
Work Directive; provided, however, that Contractor shall not be liable to City or 42 
Engineer for failure to report any such conflict, error, ambiguity or discrepancy unless 43 
Contractor knew or reasonably should have known thereof. 44 
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c. Except as otherwise specifically stated in the Contract Documents or as may be 1 
provided by amendment or supplement thereto issued by Change Order or Work 2 
Directive, the provisions of the Contract Documents shall take precedence in resolving 3 
any conflict, error, ambiguity or discrepancy between the provisions of the Contract 4 
Documents and: 5 
1) The provisions of any such standard, Specification, manual, code or instruction 6 

(whether or not specifically incorporated by reference in the Contract Documents); 7 
or 8 

2) The provisions of any such Laws or Regulations applicable to the performance of 9 
the Work (unless such an interpretation of the provisions of the Contract 10 
Documents would result in violation of such Law or Regulation). 11 

d. No provision of any such standard, Specification, manual, code or instruction shall be 12 
effective to change the duties and responsibilities of City, Contractor or Engineer, or 13 
any of their subcontractors, consultants, agents, or employees from those set forth in the 14 
Contract Documents, nor shall it be effective to assign to City, Engineer or any of 15 
Engineer's Consultants, agents or employees any duty or authority to supervise or direct 16 
the furnishing or performance of the Work or any duty or authority to undertake 17 
responsibility inconsistent with the provisions of the General Conditions or any other 18 
provision of the Contract Documents. 19 

4. Whenever in the Contract Documents the terms "as ordered," "as directed," "as required," 20 
"as allowed," "as approved" or terms of like effect or import are used, or the adjectives 21 
"reasonable," "suitable," "acceptable," "proper" or "satisfactory" or adjectives of like effect 22 
or import are used to describe a requirement, direction, review or judgment of Engineer as 23 
to the Work, it is intended that such requirement, direction, review or judgment will be 24 
solely to evaluate, in general, the completed Work for compliance with the requirements of 25 
and information in the Contract Documents and conformance with the design concept of the 26 
completed Project as a functioning whole as shown or indicated in the Contract Documents 27 
(unless there is a specific statement indicating otherwise). 28 
a. The use of any such term or adjective shall not be effective to assign to Engineer any 29 

duty or authority to supervise or direct the furnishing or performance of the Work or 30 
any duty or authority to undertake responsibility contrary to the provisions of the 31 
General Conditions or any other provision of the Contract Documents. 32 

5. The Specifications may vary in form, format and style. 33 
a. Some Specification Sections are written in varying degrees of streamlined or 34 

declarative style and some Sections may be relatively narrative by comparison. 35 
b. Omissions of such words and phrases as "the Contractor shall," "in conformity with," 36 

"as shown," or "as specified" are intentional in streamlined Sections. 37 
c. Omitted words and phrases shall be supplied by inference. 38 
d. Similar types of provisions may appear in various parts of a Section or articles within a 39 

part depending on the format of the Section. 40 
e. The Contractor shall not take advantage of any variation of form, format or style in 41 

making claims for extra Work. 42 
6. The cross referencing of Specification Sections under the subparagraph heading "Related 43 

Sections include but are not necessarily limited to:" and elsewhere within each Specification 44 
Section is provided as an aid and convenience to the Contractor. 45 
a. The Contractor shall not rely on the cross referencing provided and shall be responsible 46 

to coordinate the entire work under the Contract Documents and provide a complete 47 
Project whether or not the cross referencing is provided in each Section or whether or 48 
not the cross referencing is complete. 49 

C. Supervision and Construction Procedures: 50 
1. Contractor shall keep on the Work at all times during its progress a competent resident 51 

superintendent, who shall not be replaced without written notice to City and Engineer 52 
except under extraordinary circumstances. 53 
a. The superintendent will be Contractor's representative at the site and shall have 54 

authority to act on behalf of Contractor. 55 
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b. All communications to the superintendent shall be as binding as if given to Contractor. 1 
1) Contractor's superintendent shall be on site at all times Work is in progress whether 2 

work in progress is that of the General Contractor or any subcontractor(s). 3 
2. In emergencies affecting the safety or protection of persons or the Work or property at the 4 

site or adjacent thereto, Contractor, without special instruction or authorization from City or 5 
Engineer, is obligated to act to prevent threatened damage, injury or loss. 6 
a. Contractor shall give Engineer prompt written notice if Contractor believes that any 7 

significant changes in the Work or variations from the Contract Documents have been 8 
caused thereby. 9 

b. If Engineer determines that a change in the Contract Documents is required because of 10 
the action taken by Contractor in response to such an emergency, a Construction 11 
Change Directive or Change Order will be issued to document the consequences of 12 
such action. 13 

D. Contractor's Insurance: 14 
1. With respect to all liability insurance required to be purchased by the Contractor, Engineer 15 

shall be named "Additional Insured" provided that: 16 
a. Any additional cost to name Engineer as "Additional Insured" will be borne by 17 

Engineer. 18 
b. If the additional cost is not acceptable to Engineer, Engineer will not be named 19 

"Additional Insured." 20 

E. Schedule of Values: 21 
1. The Schedule of Values shall indicate estimated quantities and respective costs and, at a 22 

minimum, segregate the lump sum bid items by Project Classified System, design element 23 
and Specification Section. 24 
a. Schedule of Values shall be submitted to Engineer for review, comment, and approval 25 

14 days after award. 26 

F. Substantial Completion: 27 
1. In the event the Engineer’s initial Substantial Completion inspection finds Work that is not 28 

substantially complete and subsequent inspections are required, all costs associated with the 29 
Engineer's re-inspection for determination of substantial completion shall be the sole 30 
responsibility of the Contractor and shall be reimbursed to the City either by direct payment 31 
to the City or by adjustment of the final Contract Amount. 32 

G. Reports of Exploration and Tests: 33 
1. The following are reports of explorations and tests of subsurface conditions at the site of the 34 

Work: 35 
a. Geotechnical Exploration.  City of Grand Island Treatment Building.  City of Grand 36 

Island Well Field.  Grand Island, NE, August 30, 2011.  Prepared by Geotechnical 37 
Services, Inc. 38 

H. Pre-Purchased Equipment 39 
1. Owner has executed a contract for the procurement of materials and equipment to be 40 

furnished and delivered to the Site for installation by Contractor.  See Specification Section 41 
11301 and Shop Drawing Transmittal 11301-01.  Equipment supplier is as follows: 42 

 43 

Equipment/Section Manufacturer 
(Seller/Supplier) 

Description 

Uranium Removal System 
11301 

Water Remediation 
Technology, LLC 

Provide uranium removal 
filters, piping and 
appurtenances 

 44 
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2. BIDDER shall examine all information to determine the complete cost of receiving, storing, 1 
handling, installing and complete coordination of the inspection, adjustment, prestart-up, 2 
start-up, performance testing and training for the OWNER-procured equipment, materials 3 
and systems.  Bidder shall review information concerning equipment weights and pick 4 
points and other information necessary for receipt of delivery, storage, handling, installation 5 
and coordination and scheduling of Seller’s Special Services. 6 

3. Contractor shall be responsible for the installation and coordination of the procured 7 
equipment including the schedule coordination, inspection, logistics planning, receipt, 8 
offloading, proper storage and preventive maintenance, if required, as well as the 9 
installation, start-up and other requirements of the Contract as if the procured equipment 10 
were originally procured from Sellers by Contractor.  Contractor shall perform such duties 11 
in accordance with the requirements of the Procurement Contract, comply with the 12 
construction schedule with no delays to the Work and shall accept full care, custody and 13 
control of the equipment and materials. 14 

4. As part of Contractor’s responsibility in performing the scope of Work set forth herein, 15 
Contractor shall be responsible for, and shall maintain a current inventory of all materials, 16 
supplies and equipment purchased by Contractor and/or furnished by Owner for 17 
Contractor’s use in performing the Work.  Any lost, damaged or stolen inventory items shall 18 
be replaced at the Contractor’s cost, on a monthly basis.  All inventory items remaining at 19 
the conclusion of the Work shall be the property of the Owner. 20 

5. Bidders shall examine the Procured Equipment information available in electronic (.pdf) 21 
format included with the bidding documents. 22 

1.2 PRECONSTRUCTION CONFERENCE 23 

A. A preconstruction conference shall be held at Platte Generating Station, 1035 West Wildwood 24 
Drive, Grand Island, Nebraska, 68801 after award of Contract. 25 
1. Owner’s Representative will notify the Contractor as to the date and time of the conference 26 

2 weeks in advance of the proposed date. 27 
2. Contractor's Project Manager and Project Superintendent and Contractor's Subcontractor 28 

Representatives shall attend. 29 

1.3 ORDER OF CONSTRUCTION AND CONSTRUCTION SCHEDULE 30 

A. Construction operations will be scheduled to allow the Owner uninterrupted operation of 31 
existing adjacent facilities. 32 
1. Coordinate connections with existing work to ensure timely completion of interfaced items. 33 

B. At no time shall Contractor or his employees modify operation of the existing facilities or start 34 
construction modifications without approval of the Owner except in emergency to prevent or 35 
minimize damage. 36 

C. Within 10 days after award of Contract, submit for approval a critical path type schedule. 37 
1. Account for schedule of Subcontracts. 38 
2. Include proper sequence of construction, various crafts, purchasing time, Shop Drawing 39 

approval, material delivery, equipment fabrication, startup, demonstration, and similar time 40 
consuming factors. 41 

3. Show on schedule as a minimum, earliest starting, earliest completion, latest starting, latest 42 
finish, and free and total float for each task or item.  43 

D. Evaluate schedule no less than monthly. 44 
1. Update, correct, and rerun schedule and submit to Owner’s Representative in triplicate with 45 

pay application to show rescheduling necessary to reflect true job conditions. 46 
2. When shortening of various time intervals is necessary to correct for behind schedule 47 

conditions, indicate actions to implement to accomplish work in shorter duration. 48 
3. Information shall be submitted to Owner’s Representative in writing with revised schedule. 49 
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E. If Contractor does not take necessary action to accomplish work according to schedule, 1 
Contractor may be ordered by Owner in writing to take necessary and timely action to improve 2 
work progress. 3 
1. Owner may require increased work forces, extra equipment, extra shifts or other action as 4 

necessary. 5 
2. Should Contractor refuse or neglect to take such action authorized, under provisions of this 6 

contract, Owner may take necessary actions including, but not necessarily limited to, 7 
withholding of payment and termination of contract. 8 

F. Upon receipt of approved "Work Schedule," within 10 days, submit to Owner’s Representative 9 
an estimated payment schedule by each month of project duration. 10 
1. Include a composite curve to show estimated value of work complete and stored materials 11 

less specified retainage. 12 
2. Establish key months when work will be 50, 80, 90, and 100 percent complete. 13 
3. During the course of work, update with new composite curves at key months or whenever 14 

variation is expected to be more than plus or minus 10 percent. 15 
4. Retain original or previous composite curves as dashed curves on all updates. 16 
5. Include a heavy plotted curve to show ACTUAL payment curve on all updates. 17 

1.4 PROJECT MEETINGS 18 

A. Construction Meetings: 19 
1. The Owner’s Representative will conduct construction meetings involving: 20 

a. Contractor's project manager. 21 
b. Contractor's project superintendent. 22 
c. Owner's designated representative(s). 23 
d. Engineer's designated representative(s). 24 
e. Contractor's subcontractors as appropriate to the work in progress. 25 
f. Owner's Construction Quality Control Consultant. 26 

2. Meetings will be conducted monthly. 27 
3. The Owner’s Representative will take meeting minutes and submit copies of meeting 28 

minutes to participants and designated recipients identified at the Preconstruction 29 
Conference. 30 
a. Corrections, additions or deletions to the minutes shall be noted and addressed at the 31 

following meeting. 32 
4. The Owner’s Representative will schedule meetings for most convenient time frame. 33 
5. The Owner’s Representative will have available at each meeting full chronological files of 34 

all previous meeting minutes. 35 
6. The Contractor shall have available at each meeting up-to-date Record Drawings. 36 

B. Pre-Installation Conferences: 37 
1. Coordinate and schedule with Owner’s Representative for each material, product or system 38 

specified. 39 
a. Conferences to be held prior to initiating installation, but not more than two (2) weeks 40 

before scheduled initiation of installation. 41 
1) Conferences may be combined if installation schedule of multiple components 42 

occurs within the same two (2) week interval. 43 
2) Review manufacturer’s recommendations and Contract Documents Specifications. 44 

2. Contractor's Superintendent and individual who will actually act as foreman of the 45 
installation crew (installer), if other than the Superintendent, shall attend. 46 

1.5 SPECIAL CONSIDERATIONS 47 

A. Contractor shall be responsible for negotiations of any waivers or alternate arrangements 48 
required to enable transportation of materials to the site. 49 

B. No water supply or treatment equipment or processes shall be taken out of service without 50 
written approval of the owner.  51 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 SPECIAL CONDITIONS 
 01060 - 6  

C. The following requirements shall be completed prior to start-up of the WRT Equipment. 1 
1. New Water Treatment Equipment shall be installed, pressure tested, flushed, and 2 

disinfected.   3 
2. Wells shall be operational with system start-ups completed and checked by the 4 

manufacturer. 5 
3. WRT Site Preparation Validation Form W000214 completed and signed by the Contractor.  6 

See attachment 01060A. 7 

1.6 PROJECT PHOTOGRAPHS 8 

A. Pre Existing Conditions 9 
1. Prior to commencing with construction, existing condition of project site roadway pavement 10 

shall be documented with photographs. 11 
a. Highlight all apparent pavement defects. 12 
b. Furnish photographs on CD, with all rights of reproduction to Owner. 13 

B. Prior to commencing with construction, at least once each month during construction of the 14 
Work, and after construction is complete, provide a photographer to take progress pictures as 15 
directed by Engineer. 16 
1. Furnish electronic photos copied to a compact disc, with all rights of reproduction, to 17 

Owner. 18 
2. Provide number of photographs as follows: 19 

a. Twenty-four (24) ground level color photos per month. 20 
b. Contractor shall schedule and coordinate photographer with Engineer's Field 21 

Representative. 22 

1.7 SALVAGE OF MATERIALS AND EQUIPMENT 23 

A. Existing materials and equipment removed by Contractor shall not be reused in the Work except 24 
where so specified or indicated. 25 
1. Existing materials and equipment removed, which are not reused as a part of the Work and 26 

which are not to remain the property of the Owner, shall become Contractor's property.  27 

1.8 UTILITY WORK 28 

A. Portions of the Work at the site may require the temporary support or relocation, or bypassing of 29 
mains or utility services, including poles, junction boxes, and traffic controllers, whether or not 30 
indicated on the Drawings.  31 

B. Utility Notification: 32 
1. Contractor shall notify utilities as specified in the Notice to Owners and Authorities 33 

paragraph in this Section. 34 

C. Utility Locates: 35 
1. Contractor shall be responsible for locating and verifying all utility elevations in the project 36 

area. 37 

D. Emergency Response Plan: 38 
1. The Contractor shall prepare and submit to the Engineer a utility emergency response plan 39 

for each utility prior to beginning Work. 40 
a. The plan shall cover the emergency procedures to be followed in the event of striking 41 

the utility. 42 
b. The plan shall include the emergency telephone number and contact name, the potential 43 

hazards and issues that need to be addressed for developing response procedures, the 44 
locations of emergency facilities, communication procedures, and recommended 45 
actions to be taken to address each specific hazard. 46 

c. The plan shall be updated as required during the progress of the Work. 47 
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1.9 NOTICES TO OWNERS AND AUTHORITIES 1 

A. Contractor shall, as provided in the General Conditions, notify regulating agencies, owners of 2 
adjacent property, local utilities, and pipeline companies when prosecution of the Work may 3 
affect them. 4 
1. The following utilities and companies and their telephone numbers are provided to assist the 5 

Contractor in notifying the utility or company. 6 
a. Owner and Engineer disclaim responsibility for the accuracy or completeness thereof. 7 

 8 
Type of Utility or Agency Utility or Comapany 

Utility Members Digger's Hotline of Nebraska 
  1-800-331-5666 
Electricity Platte Generating Station 

Mr. Lynn Mayhew (1-308-385-5492) 
Water Platte Generating Station 
  Mr. Lynn Mayhew (1-308-385-5492) 
Telephone and Fiber Optic Platte Generating Station 
  Mr. Lynn Mayhew (1-308-385-5492) 

 9 

PART 2 - PRODUCTS - (NOT APPLICABLE TO THIS SECTION) 10 

PART 3 - EXECUTION - (NOT APPLICABLE TO THIS SECTION) 11 

END OF SECTION 12 
13 
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2011/12/15 1 

SECTION 01340 2 
SUBMITTALS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Mechanics and administration of the submittal process for: 7 

a. Shop Drawings. 8 
b. Samples. 9 
c. Miscellaneous submittals. 10 
d. Operation and Maintenance Manuals. 11 

2. General content requirements for Shop Drawings. 12 
3. Content requirements for Operation and Maintenance Manuals. 13 

B. Related Sections include but are not necessarily limited to: 14 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 15 
2. Division 1 - General Requirements. 16 
3. Sections in Divisions 2 through 16 identifying required submittals. 17 

1.2 DEFINITIONS 18 

A. Shop Drawings: 19 
1. See General Conditions. 20 
2. Product data and samples are Shop Drawing information. 21 

B. Operation and Maintenance (O&M) Manuals: 22 
1. Contain the information required for proper installation and maintenance of building 23 

materials and finishes. 24 
2. Contain the technical information required for proper installation, operation and 25 

maintenance of process, electrical and mechanical equipment and systems. 26 

C. Miscellaneous Submittals: 27 
1. Submittals other than Shop Drawings and O&M Manuals. 28 
2. Representative types of miscellaneous submittal items include but are not limited to: 29 

a. Construction schedule. 30 
b. Concrete, soil compaction, and pressure test reports. 31 
c. HVAC test and balance reports. 32 
d. Installed equipment and systems performance test reports. 33 
e. Manufacturer's installation certification letters. 34 
f. Instrumentation and control commissioning reports. 35 
g. Warranties. 36 
h. Service agreements. 37 
i. Construction photographs. 38 
j. Survey data. 39 
k. Cost breakdown (Schedule of Values). 40 

1.3 SUBMITTAL SCHEDULE 41 

A. Schedule of Shop Drawings: 42 
1. Submitted and approved within 20 days of receipt of Notice to Proceed. 43 
2. Account for multiple transmittals under any specification section where partial submittals 44 

will be transmitted. 45 

B. Shop Drawings:  Submittal and approval prior to 50 percent completion. 46 
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C. Operation and Maintenance Manuals and Completed Equipment Record Sheets:  Initial 1 
submittal within 60 days after date Shop Drawings are approved. 2 

1.4 PREPARATION OF SUBMITTALS 3 

A. General: 4 
1. All submittals and all pages of all copies of a submittal shall be completely legible. 5 
2. Submittals which, in the Engineer’s sole opinion, are illegible will be returned without 6 

review. 7 

B. Shop Drawings: 8 
1. Scope of any submittal and letter of transmittal: 9 

a. Limited to one (1) Specification Section. 10 
b. Do not submit under any Specification Section entitled (in part) "Basic Requirements" 11 

unless the product or material submitted is specified, in total, in a “Basic 12 
Requirements” Section. 13 

2. Numbering letter of transmittal: 14 
a. Include as prefix the Specification Section number followed by a series number, "-xx", 15 

beginning with "01" and increasing sequentially with each additional transmittal. 16 
b. If more than one (1) submittal under any Specification Section, assign consecutive 17 

series numbers to subsequent transmittal letters. 18 
3. Describing transmittal contents: 19 

a. Provide listing of each component or item in submittal capable of receiving an 20 
independent review action. 21 

b. Identify for each item: 22 
1) Manufacturer and Manufacturer's Drawing or data number. 23 
2) Contract Document tag number(s). 24 
3) Contract Drawing Section or detail number if appropriate. 25 
4) Specification Article/Paragraph number if appropriate. 26 
5) Unique page numbers for each page of each separate item. 27 

c. When submitting "or-equal" items that are not the products of named manufacturers, 28 
include the words "or-equal" in the item description. 29 

4. Contractor stamping: 30 
a. General: 31 

1) Contractor's review and approval stamp shall be applied either to the letter of 32 
transmittal or a separate sheet preceding each independent item in the submittal. 33 
a) Contractor's signature and date shall be wet ink signature. 34 
b) Shop Drawing submittal stamp shall read "(Contractor's Name) has satisfied 35 

Contractor's obligations under the Contract Documents with respect to 36 
Contractor's review and approval as stipulated under General Conditions 37 
Paragraph 6.17D." 38 

c) Letters of transmittal may be stamped only when the scope of the submittal is 39 
one (1) item. 40 

2) Submittals containing multiple independent items shall be prepared with an index 41 
sheet for each item listing the discrete page numbers for each page of that item, 42 
which shall be stamped with the Contractor's review and approval stamp. 43 
a) Individual pages or sheets of independent items shall be numbered in a manner 44 

that permits Contractor's review and approval stamp to be associated with the 45 
entire contents of a particular item. 46 

b. Electronic stamps: 47 
1) Contractor may electronically embed Contractor's review and approval stamp to 48 

either the letter of transmittal or a separate index sheet preceding each independent 49 
item in the submittal. 50 

2) Contractor's signature and date on electronically applied stamps shall be wet ink 51 
signature. 52 
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5. Resubmittals: 1 
a. Number with original root number and a suffix letter starting with "A" on a (new) 2 

duplicate transmittal form. 3 
b. Do not increase the scope of any prior transmittal. 4 
c. Account for all components of prior transmittal. 5 

1) If items in prior transmittal received "A" or "B" Action code, list them and indicate 6 
"A" or "B" as appropriate. 7 
a) Do not include submittal information for items listed with prior "A" or "B" 8 

Action in resubmittal. 9 
2) Indicate "Outstanding-To Be Resubmitted At a Later Date" for any prior "C" or 10 

"D" Action item not included in resubmittal. 11 
a) Obtain Engineer's approval to exclude items. 12 

6. For 8-1/2 x 11 IN, 8-1/2 x 14 IN, and 11 x 17 IN size sheets, provide three (3) copies of 13 
each page for Engineer plus the number required by the Contractor. 14 
a. The number of copies required by the Contractor will be defined at the Preconstruction 15 

Conference, but shall not exceed four (4). 16 
b. All other size sheets: 17 

1) Submit one (1) reproducible transparency or high resolution print and one (1) 18 
additional print of each Drawing until approval is obtained. 19 

2) Utilize mailing tube; do not fold. 20 
3) The Engineer will mark and return the reproducible to the Contractor for his 21 

reproduction and distribution. 22 
7. Provide clear space (3 IN SQ) for Engineer stamping of each component defined in 23 

PREPARATION OF SUBMITTALS – Contractor Stamping. 24 
8. Contractor shall not use red color for marks on transmittals. 25 

a. Duplicate all marks on all copies transmitted, and ensure marks are photocopy 26 
reproducible. 27 

b. Outline Contractor marks on reproducible transparencies with a rectangular box. 28 
9. Transmittal contents: 29 

a. Coordinate and identify Shop Drawing contents so that all items can be easily verified 30 
by the Engineer. 31 

b. Identify equipment or material use, tag number, Drawing detail reference, weight, and 32 
other Project specific information. 33 

c. Provide sufficient information together with technical cuts and technical data to allow 34 
an evaluation to be made to determine that the item submitted is in compliance with the 35 
Contract Documents. 36 

d. Submit items such as equipment brochures, cuts of fixtures, product data sheets or 37 
catalog sheets on 8-1/2 x 11 IN pages. 38 
1) Indicate exact item or model and all options proposed. 39 

e. When a Shop Drawing submittal is called for in any Specification Section, include as 40 
appropriate, scaled details, sizes, dimensions, performance characteristics, capacities, 41 
test data, anchoring details, installation instructions, storage and handling instructions, 42 
color charts, layout Drawings, rough-in diagrams, wiring diagrams, controls, weights 43 
and other pertinent data in addition to information specifically stipulated in the 44 
Specification Section. 45 
1) Arrange data and performance information in format similar to that provided in 46 

Contract Documents. 47 
2) Provide, at minimum, the detail specified in the Contract Documents. 48 

f. If proposed equipment or materials deviate from the Contract Drawings or 49 
Specifications in any way, clearly note the deviation and justify the said deviation in 50 
detail in a separate letter immediately following transmittal sheet. 51 

10. Samples: 52 
a. Identification: 53 

1) Identify sample as to transmittal number, manufacturer, item, use, type, project 54 
designation, tag number, standard Specification Section or Drawing detail 55 
reference, color, range, texture, finish and other pertinent data. 56 
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2) If identifying information cannot be marked directly on sample without defacing or 1 
adversely altering samples, provide a durable tag with identifying information 2 
securely attached to the sample. 3 

b. Include application specific brochures, and installation instructions. 4 
c. Provide Contractor's stamp of approval on samples or transmittal form as indication of 5 

Contractor's checking and verification of dimensions and coordination with interrelated 6 
work. 7 

d. Resubmit samples of rejected items. 8 

C. Miscellaneous Submittals: 9 
1. Prepare in the format and detail specified in Specification requiring the miscellaneous 10 

submittal. 11 

D. Operation and Maintenance Manuals: 12 
1. Number each Operation and Maintenance Manual transmittal with the original root number 13 

of the associated Shop Drawing. 14 
a. Identify resubmittals with the original number plus a suffix letter starting with "A." 15 

2. Submittal format: 16 
a. Interim submittals:  Submit one (1) paper copy and one (1) electronic copy until manual 17 

is approved. 18 
b. Final submittals: 19 

1) Within 30 days of receipt of approval, submit two (2) additional paper copies and 20 
two (2) additional electronic copies. 21 

3. Paper copy submittals: 22 
a. Submit Operation and Maintenance Manuals printed on 8-1/2 x 11 IN size heavy first 23 

quality paper with standard three-hole punching and bound in appropriately sized three-24 
ring (or post)  vinyl view binders with clear overlays front, spine and back. 25 
1) Provide binders with titles inserted under clear overlay on front and on spine of 26 

each binder. 27 
a) As space allows, binder titles shall include, but not necessarily be limited to, 28 

Project Name, related Specification Number, Equipment Name(s) and Project 29 
Equipment Tag Numbers. 30 

2) Provide a Cover Page for each manual with the following information: 31 
a) Manufacturer(s). 32 
b) Date. 33 
c) Project Owner and Project Name. 34 
d) Specification Section. 35 
e) Project Equipment Tag Numbers. 36 
f) Model Numbers. 37 
g) Engineer. 38 
h) Contractor. 39 

3) Provide a Table of Contents or Index for each manual. 40 
4) Use plastic-coated dividers to tab each section of each manual per the manual's 41 

Table of Contents/Index for easy reference. 42 
5) Provide plastic sheet lifters prior to first page and following last page. 43 

b. Reduce Drawings or diagrams bound in manuals to an 8-1/2 x 11 IN or 11 x 17 IN size. 44 
1) Where reduction is not practical to ensure readability, fold larger Drawings 45 

separately and place in vinyl envelopes which are bound into the binder. 46 
2) Identify vinyl envelopes with Drawing numbers. 47 

c. Mark each sheet to clearly identify specific products and component parts and data 48 
applicable to the installation for the Project. 49 
1) Delete or cross out information that does not specifically apply to the Project. 50 

4. Operation and Maintenance Manuals for Equipment and Systems: 51 
a. Submission of Operation and Maintenance Manuals for equipment and systems is 52 

applicable but not necessarily limited to: 53 
1) Major equipment. 54 
2) Equipment  powered by electrical, pneumatic or hydraulic systems. 55 
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3) Specialized equipment and systems including instrumentation and control systems 1 
and system components for HVAC process system control. 2 

4) Valves and water control gates. 3 
b. Equipment and Systems Operation and Maintenance Manuals shall include, but not 4 

necessarily be limited to, the following completed forms and detailed information, as 5 
applicable: 6 
1) Fully completed type-written copies of the associated Equipment Record(s), 7 

Exhibits C1, C2 and C3, shall be included under the first tab following the Table of 8 
Contents of each Operation and Maintenance Manual. 9 
a) Each section of the Equipment Record must be completed in detail. 10 

(1) Simply referencing the related manual for nameplate, maintenance, spare 11 
parts or lubricant information is not acceptable. 12 

b) For equipment items involving components or subunits, a fully completed 13 
Equipment Record Form is required for each operating component or subunit. 14 

c) Submittals that do not include the associated Equipment Record(s) will be 15 
rejected without further content review. 16 

d) Electronic copies of the Exhibits may be obtained by contacting the Project 17 
Manager. 18 

2) Equipment function, normal operating characteristics, limiting operations. 19 
3) Assembly, disassembly, installation, alignment, adjustment, and checking 20 

instructions. 21 
4) Operating instructions for start-up, normal operation, control, shutdown, and 22 

emergency conditions. 23 
5) Lubrication and maintenance instructions. 24 
6) Troubleshooting guide. 25 
7) Parts lists: 26 

a) Comprehensive parts and parts price lists. 27 
b) A list of recommended spare parts. 28 
c) List of spare parts provided as specified in the associated Specification 29 

Section. 30 
8) Outline, cross-section, and assembly Drawings; engineering data; and electrical 31 

diagrams, including elementary diagrams, wiring diagrams, connection diagrams, 32 
word description of wiring diagrams and interconnection diagrams. 33 

9) Test data and performance curves. 34 
10) As-constructed fabrication or layout Drawings and wiring diagrams. 35 
11) Instrumentation or tag numbers assigned to the equipment by the Contract 36 

Documents are to be used to identify equipment and system components. 37 
12) Additional information as specified in the associated equipment or system 38 

Specification Section. 39 

1.5 TRANSMITTAL OF SUBMITTALS 40 

A. Shop Drawings, Samples and Operation and Maintenance Manuals: 41 
1. Transmit all submittals to: 42 

 43 
HDR  
301 S 13th Street, Cornhusker Plaza, Suite 601 
Lincoln, NE 68508-2532 
Attn:  Kent Prior 

 44 
2. Utilize two (2) copies of attached Exhibit "A" to transmit all Shop Drawings and samples. 45 
3. Utilize two (2) copies of attached Exhibit "B" to transmit all Operation and Maintenance 46 

Manuals. 47 
4. All submittals must be from Contractor. 48 

a. Submittals will not be received from or returned to subcontractors. 49 
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b. Operation and Maintenance Manual submittal stamp may be Contractor's standard 1 
approval stamp. 2 

5. Provide submittal information defining specific equipment or materials utilized on the 3 
Project. 4 
a. Generalized product information, not clearly defining specific equipment or materials 5 

to be provided, will be rejected. 6 

B. Miscellaneous Submittals: 7 
1. Transmit under Contractor's standard letter of transmittal or letterhead. 8 
2. Submit in triplicate or as specified in individual Specification Section. 9 
3. Transmit to: 10 

 11 
HDR  
301 S 13th Street, Cornhusker Plaza, Suite 601 
Lincoln, NE 68508-2532 
Attn:  Kent Prior 

 12 
4. Provide copy of letter of transmittal without attachments to Engineer's Resident Project 13 

Representative. 14 
a. Exception for concrete, soils compaction and pressure test reports. 15 

1) Transmit one (1) copy of test reports to Resident Project Engineer. 16 
2) Transmit one (1) copy of test reports to location and individual indicated above for 17 

other miscellaneous submittals. 18 

C. Expedited Return Delivery: 19 
1. Include prepaid express envelope or airbill in submittal transmittal package for any 20 

submittals Contractor expects or requires express return mail. 21 
2. Inclusion of prepaid express envelope or airbill does not obligate Engineer to conduct 22 

expedited review of submittal. 23 

D. Electronic submittals will not be accepted. 24 

E. Fax Transmittals: 25 
1. Permitted on a case-by-case basis to expedite review when approved by Engineer. 26 
2. Requires hard copy transmittal to immediately follow. 27 

a. Engineer will proceed with review of fax transmittal. 28 
b. Engineer's approval or rejection comments will be recorded and returned on hard copy 29 

transmittal. 30 
3. Provisions apply to both: 31 

a. Initial transmittal contents. 32 
b. Supplemental information required to make initial transmittal contents complete. 33 

1.6 ENGINEER'S REVIEW ACTION 34 

A. Shop Drawings and Samples: 35 
1. Items within transmittals will be reviewed for overall design intent and will receive one of 36 

the following actions: 37 
a. A - FURNISH AS SUBMITTED. 38 
b. B - FURNISH AS NOTED (BY ENGINEER). 39 
c. C - REVISE AND RESUBMIT. 40 
d. D - REJECTED. 41 
e. E - ENGINEER'S REVIEW NOT REQUIRED. 42 

2. Submittals received will be initially reviewed to ascertain inclusion of Contractor's approval 43 
stamp. 44 
a. Submittals not stamped by the Contractor or stamped with a stamp containing language 45 

other than that specified herein will not be reviewed for technical content and will be 46 
returned without any action. 47 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 SUBMITTALS 
 01340 - 7  

3. In relying on the representation on the Contractor’s review and approval stamp, Owner and 1 
Engineer reserve the right to review and process poorly organized and poorly described 2 
submittals as follows: 3 
a. Submittals transmitted with a description identifying a single item and found to contain 4 

multiple independent items: 5 
1) Review and approval will be limited to the single item described on the transmittal 6 

letter. 7 
2) Other items identified in the submittal will: 8 

a) Not be logged as received by the Engineer. 9 
b) Be removed from the submittal package and returned without review and 10 

comment to the Contractor for coordination, description and stamping. 11 
c) Be submitted by the Contractor as a new series number, not as a re-submittal 12 

number. 13 
b. Engineer, at Engineer’s discretion, may revise the transmittal letter item list and 14 

descriptions, and conduct review. 15 
1) Unless Contractor notifies Engineer in writing that the Engineer’s revision of the 16 

transmittal letter item list and descriptions was in error, Contractor’s review and 17 
approval stamp will be deemed to have applied to the entire contents of the 18 
submittal package. 19 

4. Submittals returned with Action "A" or "B" are considered ready for fabrication and 20 
installation. 21 
a. If for any reason a submittal that has an "A" or "B" Action is resubmitted, it must be 22 

accompanied by a letter defining the changes that have been made and the reason for 23 
the resubmittal. 24 

b. Destroy or conspicuously mark "SUPERSEDED" all documents having previously 25 
received "A" or "B" Action that are superseded by a resubmittal. 26 

5. Submittals with Action "A" or "B" combined with Action "C" (Revise and Resubmit) or 27 
"D" (Rejected) will be individually analyzed giving consideration as follows: 28 
a. The portion of the submittal given "C" or "D" will not be distributed (unless previously 29 

agreed to otherwise at the Preconstruction Conference). 30 
1) One (1) copy or the one (1) transparency of the "C" or "D" Drawings will be 31 

marked up and returned to the Contractor. 32 
a) Correct and resubmit items so marked. 33 

b. Items marked "A" or "B" will be fully distributed. 34 
c. If a portion of the items or system proposed are acceptable, however, the major part of 35 

the individual Drawings or documents are incomplete or require revision, the entire 36 
submittal may be given "C" or "D" Action. 37 
1) This is at the sole discretion of the Engineer. 38 
2) In this case, some Drawings may contain relatively few or no comments or the 39 

statement, "Resubmit to maintain a complete package." 40 
3) Distribution to the Owner and field will not be made (unless previously agreed to 41 

otherwise). 42 
6. Failure to include any specific information specified under the submittal paragraphs of the 43 

Specifications will result in the submittal being returned to the Contractor with "C" or "D" 44 
Action. 45 

7. Calculations required in individual Specification Sections will be received for information 46 
purposes only, as evidence calculations have been performed by individuals meeting 47 
specified qualifications, and will be returned stamped "E. Engineer's Review Not Required" 48 
to acknowledge receipt. 49 

8. Transmittals of submittals which the Engineer considers as "Not Required" submittal 50 
information, which is supplemental to but not essential to prior submitted information, or 51 
items of information in a transmittal which have been reviewed and received "A" or "B" 52 
Action in a prior submittal, will be returned with Action "E. Engineer's Review Not 53 
Required." 54 

9. Samples may be retained for comparison purposes. 55 
a. Remove samples when directed. 56 
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b. Include in bid all costs of furnishing and removing samples. 1 
10. Approved samples submitted or constructed, constitute criteria for judging completed work. 2 

a. Finished work or items not equal to samples will be rejected. 3 

B. Operation and Maintenance Manuals: 4 
1. Engineer will review and indicate one of the following review actions: 5 

a. A - ACCEPTABLE. 6 
b. B - FURNISH AS NOTED - Not Used. 7 
c. C - REVISE AND RESUBMIT. 8 
d. D - REJECTED - Not Used. 9 

2. Acceptable paper copy submittal will be retained with the transmittal form returned with a 10 
request for two (2) additional paper copies. 11 

3. Deficient submittals (paper copy and/or electronic copy) will be returned along with the 12 
transmittal form which will be marked to indicate deficient areas. 13 

PART 2 - PRODUCTS - (NOT APPLICABLE TO THIS SECTION) 14 

PART 3 - PRODUCTS - (NOT APPLICABLE TO THIS SECTION) 15 

END OF SECTION 16 
17 
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EXHIBIT A Shop Drawing Transmittal 
No. ________-____

(Spec Section)    (Series)
Project Name: Date Received: 

Project Owner: Checked By: 

Contractor: HDR Engineering, Inc. Log Page: 

Address: Address: HDR No.: 

  Spec Section: 

  Drawing/Detail No.: 

Attn: Attn: 1st. Sub ReSub. 

Date Transmitted: Previous Transmittal Date: 

Item 
No. 

No. 
Copies 

Description Manufacturer Mfr/Vendor Dwg or Data No. Action Taken* 

      

      

      

      

      

      

Remarks: 
 
 
* The Action designated above is in accordance with the following legend: 

 A - Furnish as Submitted 
  
 B - Furnish as Noted 
  
 C - Revise and Submit 
  1. Not enough information for review. 
  2. No reproducibles submitted. 
  3. Copies illegible. 
  4. Not enough copies submitted. 
  5. Wrong sequence number. 
  6. Wrong resubmittal number. 
  7. Wrong spec. section. 
  8. Wrong form used. 
  9. See comments. 

D - Rejected 
 
E - Engineer's review not required 
 1. Submittal not required. 
 2. Supplemental Information.  Submittal retained for 

informational purposes only. 
 3. Information reviewed and approved on prior 

submittal. 
 4. See comments. 

Comments: 

 

 

 

 

 
   

 By Date 

Distribution: Contractor   File Field Owner   Other
(Jun 1990; Revised Jun 1997; Revised Oct 2001, Revised Nov 2007) 
Copyright 1991 HDR Engineering, Inc. 
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EXHIBIT B O&M Manual Transmittal
No. ________-____

(Spec Section)    (Series)
Project Name: Date Received: 

Project Owner: Checked By: 

Contractor: Owner: Log Page: 

Address: 
 
 
Attn: 

Address: 
 
 
Attn: 

HDR No.: 

  1st. Sub. ReSub. 

 
Date Transmitted: Previous Transmittal Date:       

No.  
Copies 

Description of Item Manufacturer Dwg. or Data No. Action Taken* 

     

     

     

     

     

     

Remarks: 

 

 

To: From: 
 HDR Engineering, Inc. 

 Date: 

* The Action designated above is in accordance with the following legend: 
A - Acceptable, provide one (1) additional paper copy and two (2) 
electronic copies on CD-ROM for final review. 
 
B - Furnish as Noted - Not Used 
 
C - Revise and Resubmit 

This Operation and Maintenance Manual Submittal is deficient in 
the following area: 
 1. Equipment Records. 
 2. Functional description. 
 3. Assembly, disassembly, installation, alignment, 

adjustment & checkout instructions. 
 4. Operating instructions. 

5. Lubrication & maintenance instructions.
6. Troubleshooting guide. 
7. Parts list and ordering instructions. 
8. Organization (binder, binder titles, index & tabbing). 
9. Wiring diagrams & schematics specific to installation. 
10. Outline, cross section & assembly diagrams. 
11. Test data & performance curves. 
12. Tag or equipment identification numbers. 
13. Inclusion of all components & subcomponents. 
14. Other - see comments. 

 
D - Rejected - Not Used 

Comments: 

 

 

 

 

 
   

 By Date 

Distribution: Contractor   File   Field   Owner   Other  
(Jun 1990; Revised Oct 2001, Revised Nov 2007) 
Copyright 1991 HDR Engineering, Inc. 
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EXHIBIT C1 Equipment Record

Equipment Data and Spare Parts Summary 
Project Name Specification 

Section: 
Equipment Name Year 

Installed: 
Project Equipment Tag No(s). 

Equipment Manufacturer Project/ 
Order No. 

Address Phone 

Fax Web Site E-mail 

Local Vendor/Service Center 

Address Phone 

Fax Web Site E-mail 

MECHANICAL NAMEPLATE DATA 
Equip.  Serial No.  

Make  Model No.  

ID No. Frame No. HP RPM Cap. 

Size TDH Imp. Sz. CFM PSI 

Other: 

ELECTRICAL NAMEPLATE DATA 
Equip.  Serial No.  

Make  Model No.  

ID No. Frame No. HP V. Amp. HZ PH RPM SF 

Duty Code Ins. Cl. Type NEMA C Amb. Temp. Rise Rating  

Other: 

SPARE PARTS PROVIDED PER CONTRACT 
Part No. Part Name Quantity 

   

   

   

   

   

   

RECOMMENDED SPARE PARTS 
Part No. Part Name Quantity 

   

   

   

   

   

   

   

   

   

   

   

(Jun 1990; Revised Oct 2001, Revised Nov 2007) 
Copyright 1991 HDR Engineering, Inc. 
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EXHIBIT C2 Equipment Record

Recommended Maintenance Summary 

Equipment Description Project Equip. Tag No(s). 

  

RECOMMENDED BREAK-IN MAINTENANCE (FIRST OIL CHANGES, ETC.) 

INITIAL COMPLETION * 
FOLLOWING START-UP 

D W M Q S A Hours 
        

        

        

        

        

        

        

        

        

        

RECOMMENDED PREVENTIVE MAINTENANCE 
PM TASK INTERVAL * 

D W M Q S A Hours 
        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

* D = Daily W = Weekly M = Monthly Q = Quarterly S = Semiannual A = Annual Hours = Run Time Interval 
(Jun 1990; Revised Oct 2001, Revised Nov 2007) 
Copyright 1991 HDR Engineering, Inc. 
 1 
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EXHIBIT C3 Equipment Record

Lubrication Summary 

Equipment Description Project Equip. Tag No(s). 

  
Lubricant Point 

Lu
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t T
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e 

Manufacturer Product AGMA # SAE # ISO 

1      

2      

3      

4      

5      

Lubricant Point 
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yp

e 

Manufacturer Product AGMA # SAE # ISO 

1      

2      

3      

4      

5      

Lubricant Point 
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t T
yp

e 

Manufacturer Product AGMA # SAE # ISO 

1      

2      

3      

4      

5      

Lubricant Point 
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e 

Manufacturer Product AGMA # SAE # ISO 

1      

2      

3      

4      

5      

Lubricant Point 
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e 

Manufacturer Product AGMA # SAE # ISO 

1      

2      

3      

4      

5      

Lubricant Point 

Lu
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t T
yp

e 

Manufacturer Product AGMA # SAE # ISO 

1      

2      

3      

4      

5      
(Feb 1991; Revised Oct 2001, Revised Nov 2007) 
Copyright 1991 HDR Engineering, Inc. 
 1 

2 
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2011/12/29 1 

SECTION 01600 2 
PRODUCT DELIVERY, STORAGE, AND HANDLING 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Scheduling of product delivery. 7 
2. Packaging of products for delivery. 8 
3. Protection of products against damage from: 9 

a. Handling. 10 
b. Exposure to elements or harsh environments. 11 

B. Related Specification Sections include but are not necessarily limited to: 12 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 13 
2. Division 1 - General Requirements. 14 

C. Payment: 15 
1. No payment will be made to Contractor for equipment or materials not properly stored and 16 

insured or without approved Shop Drawings. 17 
a. Previous payments for items will be deducted from subsequent progress estimate(s) if 18 

proper storage procedures are not observed. 19 

1.2 DELIVERY 20 

A. Scheduling:  Schedule delivery of products or equipment as required to allow timely installation 21 
and to avoid prolonged storage. 22 

B. Packaging:  Deliver products or equipment in manufacturer's original unbroken cartons or other 23 
containers designed and constructed to protect the contents from physical or environmental 24 
damage. 25 

C. Identification:  Clearly and fully mark and identify as to manufacturer, item, and installation 26 
location. 27 

D. Protection and Handling:  Provide manufacturer's instructions for storage and handling. 28 

PART 2 - PRODUCTS - (NOT APPLICABLE TO THIS SECTION) 29 

PART 3 - EXECUTION 30 

3.1 PROTECTION, STORAGE AND HANDLING 31 

A. Manufacturer's Instruction: 32 
1. Protect all products or equipment in accordance with manufacturer's written directions. 33 

a. Store products or equipment in location to avoid physical damage to items while in 34 
storage. 35 

b. Handle products or equipment in accordance with manufacturer's recommendations and 36 
instructions. 37 

2. Protect equipment from exposure to elements and keep thoroughly dry. 38 
3. Store pumps, motors, electrical equipment, and other equipment having antifriction or 39 

sleeve bearings in weathertight storage areas which are maintained at a temperature of at 40 
least 50 DegF. 41 
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4. When space heaters are provided in equipment, connect and operate heaters during storage 1 
until equipment is placed in service. 2 

3.2 FIELD QUALITY CONTROL 3 

A. Inspect Deliveries: 4 
1. Inspect all products or equipment delivered to the site prior to unloading. 5 

a. Reject all products or equipment that are damaged, used, or in any other way 6 
unsatisfactory for use on Project. 7 

B. Monitor Storage Area:  Monitor storage area to ensure suitable temperature and moisture 8 
conditions are maintained as required by manufacturer or as appropriate for particular items. 9 

END OF SECTION 10 
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2011/12/29 1 

SECTION 01650 2 
FACILITY START-UP 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Procedures and actions, required of the Contractor, which are necessary to achieve and 7 

demonstrate Substantial Completion. 8 
2. Requirements for Substantial Completion Submittals. 9 

B. Related Sections include but are not necessarily limited to: 10 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 11 
2. Division 1 - General Requirements. 12 
3. Section 11005 - Equipment:  Basic Requirements. 13 

1.2 DEFINITIONS 14 

A. Pre-Demonstration Period:  The period of time, of unspecified duration after initial construction 15 
and installation activities during which Contractor, with assistance from manufacturer's 16 
representatives, performs in the following sequence: 17 
1. Finishing type construction work to ensure the Project has reached a state of Substantial 18 

Completion. 19 
2. Equipment start-up. 20 
3. Personnel training. 21 

B. Demonstration Period:  A period of time, of specified duration, following the Pre-Demonstration 22 
Period, during which the Contractor initiates process flow through the facility and starts up and 23 
operates the facility, without exceeding specified downtime limitations, to prove the functional 24 
integrity of the mechanical and electrical equipment and components and the control interfaces 25 
of the respective equipment and components comprising the facility as evidence of Substantial 26 
Completion. 27 

C. Substantial Completion:  See Division 0, General Conditions. 28 

1.3 SUBMITTALS 29 

A. See Section 01340 for requirements for the mechanics and administration of the submittal 30 
process. 31 

B. Submit in the chronological order listed below prior to the completion of the Pre-Demonstration 32 
Period. 33 
1. Master operation and maintenance training schedule: 34 

a. Submit 30 days (minimum) prior to first training session for Owner's personnel. 35 
b. Schedule to include: 36 

1) Target date and time for Owner witnessing of each system initial start-up. 37 
2) Target date and time for Operation and Maintenance training for each system, both 38 

field and classroom. 39 
3) Target date for initiation of Demonstration Period. 40 

c. Submit for review and approval by Owner. 41 
d. Include holidays observed by Owner. 42 
e. Owner reserves the right to insist on a minimum 7 days' notice of rescheduled training 43 

session not conducted on master schedule target date for any reason. 44 
f. Schedule to be resubmitted until approved. 45 
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2. Substantial Completion Submittal: 1 
a. File Contractor's Notice of Substantial Completion and Request for Inspection. 2 
b. Approved Operation and Maintenance manuals received by Engineer minimum 1 week 3 

prior to scheduled training. 4 
c. Written request for Owner to witness each system pre-demonstration start-up.  Request 5 

to be received by Owner minimum 1 week before scheduled training of Owner's 6 
personnel on that system. 7 

d. Equipment installation and pre-demonstration start-up certifications. 8 
e. Letter verifying completion of all pre-demonstration start-up activities including receipt 9 

of all specified items from manufacturers or suppliers as final item prior to initiation of 10 
Demonstration Period. 11 

1.4 COST OF START-UP 12 

A. Contractor to pay all costs associated with Facility start-up. 13 

PART 2 - PRODUCTS - (NOT APPLICABLE TO THIS SECTION) 14 

PART 3 - EXECUTION 15 

3.1 GENERAL 16 

A. Facility Start-up Divided into Two Periods: 17 
1. Pre-Demonstration Period including: 18 

a. Completion of construction work to bring Project to a state of Substantial Completion. 19 
b. Start-up of Equipment. 20 
c. Training of Personnel. 21 
d. Completion of the filing of all required submittals. 22 
e. Filing of Contractor's Notice of Substantial Completion and Request for Inspection. 23 

2. Demonstration Period including: 24 
a. Demonstration of functional integrity of facility. 25 

3.2 PRE-DEMONSTRATION PERIOD 26 

A. Completion of Construction Work: 27 
1. Complete the work to bring the Project to a state of substantial completion. 28 

B. Equipment Start-up: 29 
1. Requirements for individual items of equipment are included in Divisions 2 through 16 of 30 

these Specifications. 31 
2. Prepare the equipment so it will operate properly and safely and be ready to demonstrate 32 

functional integrity during the Demonstration Period. 33 
3. Perform Equipment Start-up to extent possible without introducing water flow. 34 
4. Test tanks, pumping and similar equipment requiring a fluid, using clean water supplied at 35 

Contractor's expense. 36 
5. Dispose of water used for Equipment Start-up to an approved location by the Owner. 37 
6. Introduce water flow to complete Equipment Start-up for the following equipment: 38 

a. WRT Treatment Equipment. 39 
7. Procedures include but are not necessarily limited to the following: 40 

a. Test or check and correct deficiencies of: 41 
1) Power, control, and monitoring circuits for continuity prior to connection to power 42 

source. 43 
2) Voltage of all circuits. 44 
3) Phase sequence. 45 
4) Cleanliness of connecting piping systems. 46 
5) Alignment of connected machinery. 47 
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6) Vacuum and pressure of all closed systems. 1 
7) Lubrication. 2 
8) Valve orientation and position status for manual operating mode. 3 
9) Instrumentation and control signal generation, transmission, reception, and 4 

response. 5 
10) Tagging and identification systems. 6 
11) All equipment:  Proper connections, alignment, calibration and adjustment. 7 

b. Calibrate all safety equipment. 8 
c. Manually rotate or move moving parts to assure freedom of movement. 9 
d. "Bump" start electric motors to verify proper rotation. 10 
e. Perform other tests, checks, and activities required to make the equipment ready for 11 

Demonstration Period. 12 
f. Documentation: 13 

1) Prepare a log showing each equipment item subject to this paragraph and listing 14 
what is to be accomplished during Equipment Start-up.  Provide a place for the 15 
Contractor to record date and person accomplishing required work. Submit 16 
completed document before requesting inspection for Substantial Completion 17 
certification. 18 

8. Obtain certifications, without restrictions or qualifications, and deliver to Engineer: 19 
a. Manufacturer's equipment installation check letters. 20 
b. Instrumentation Supplier's Instrumentation Installation Certificate. 21 

C. Personnel Training: 22 
1. See individual equipment specification sections. 23 
2. Conduct all personnel training after completion of Equipment Start-up for the equipment for 24 

which training is being conducted. 25 
a. Personnel training on individual equipment or systems will not be considered 26 

completed unless: 27 
1) All pretraining deliverables are received and approved before commencement of 28 

training on the individual equipment or system. 29 
2) No system malfunctions occur during training. 30 
3) All provisions of field and classroom training specifications are met. 31 

b. Training not in compliance with the above will be performed again in its entirety by the 32 
manufacturer at no additional cost to Owner. 33 

3. Field and classroom training requirements: 34 
a. Hold classroom training on-site. 35 
b. Notify each manufacturer specified for on-site training that the Owner reserves the right 36 

to video record any or all training sessions. Organize each training session in a format 37 
compatible with video recording. 38 

c. Training instructor:  Factory trained and familiar with giving both classroom and 39 
"hands-on" instructions. 40 

d. Training instructors:  Be at classes on time.  Session beginning and ending times to be 41 
coordinated with the Owner and indicated on the master schedule. Normal time lengths 42 
for class periods can vary, but brief rest breaks should be scheduled and taken. 43 

e. Organize training sessions into maintenance verses operation topics and identify on 44 
schedule. 45 

f. Plan for minimum class attendance of six (6) people at each session and provide 46 
sufficient classroom materials, samples, and handouts for those in attendance. 47 

g. Instructors to have a typed agenda and well prepared instructional material. The use of 48 
visual aids, e.g., films, pictures, and slides is recommended for use during the 49 
classroom training programs. Deliver agendas to the Engineer a minimum of 7 days 50 
prior to the classroom training. Provide equipment required for presentation of films, 51 
slides, and other visual aids. 52 
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h. In the on-site training sessions, cover the information required in the Operation and 1 
Maintenance manuals submitted according to Section 01340 and the following areas as 2 
applicable. 3 
1) Operation of equipment. 4 
2) Lubrication of equipment. 5 
3) Maintenance and repair of equipment. 6 
4) Troubleshooting of equipment. 7 
5) Preventive maintenance procedures. 8 
6) Adjustments to equipment. 9 
7) Inventory of spare parts. 10 
8) Optimizing equipment performance. 11 
9) Capabilities. 12 
10) Operational safety. 13 
11) Emergency situation response. 14 
12) Takedown procedures (disassembly and assembly). 15 

i. Address above Paragraphs 1), 2), 8), 9), 10), and 11) in the operation sessions.  Address 16 
above Paragraphs 3), 4), 5), 6), 7), and 12) in the maintenance sessions. 17 

j. Maintain a log of classroom training provided including:  Instructors, topics, dates, 18 
time, and attendance. 19 

D. Complete the filing of all required submittals: 20 
1. Shop Drawings. 21 
2. Operation and Maintenance Manuals. 22 
3. Training material. 23 

E. Filing of Contractor's Notice of Substantial Completion and Request for Inspection of Project: 24 
1. File the notice when the following have been completed: 25 

a. Construction work (brought to state of Substantial Completion). 26 
b. Equipment Start-up. 27 
c. Personnel Training. 28 
d. Submittal of required documents. 29 

2. Engineer will review required submittals for completeness within 5 calendar days of 30 
Contractor's notice.  If complete, Engineer will complete inspection of the Work, within 31 
10 calendar days of Contractor's notice. 32 

3. Engineer will inform Contractor in writing of the status of the Work reviewed, within 33 
14 calendar days of Contractor's notice. 34 
a. Work determined not meeting state of Substantial Completion: 35 

1) Contractor:  Correct deficiencies noted or submit plan of action for correction 36 
within 5 days of Engineer's determination. 37 

2) Engineer:  Reinspect work within 5 days of Contractor's notice of correction of 38 
deficiencies. 39 

3) Reinspection costs incurred by Engineer will be billed to Owner who will deduct 40 
them from final payment due Contractor. 41 

b. Work determined to be in state of tentative Substantial Completion:  Engineer to 42 
prepare tentative "Engineer's Certificate of Substantial Completion." 43 

c. Engineer's Certificate of Substantial Completion: 44 
1) Certificate tentatively issued subject to successful Demonstration of functional 45 

integrity. 46 
2) Issued for Project as a whole. 47 
3) Issued subject to completion or correction of items cited in the certificate (punch 48 

list). 49 
4) Issued with responsibilities of Owner and Contractor cited. 50 
5) Executed by Engineer. 51 
6) Accepted by Owner. 52 
7) Accepted by Contractor. 53 
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d. Upon successful completion of Demonstration Period, Engineer will endorse certificate 1 
attesting to the successful demonstration, and citing the hour and date of ending the 2 
successful Demonstration Period of functional integrity as the effective date of 3 
Substantial Completion. 4 

3.3 DEMONSTRATION PERIOD 5 

A. General: 6 
1. Demonstrate the functional integrity of the mechanical, electrical, and control interfaces of 7 

the respective equipment and components comprising the facility as evidence of Substantial 8 
Completion. 9 

2. Duration of Demonstration Period:  40 HRS of normal operation. 10 
3. If, during the Demonstration Period, the aggregate amount of time used for repair, 11 

alteration, or unscheduled adjustments to any equipment or systems that renders the affected 12 
equipment or system inoperative exceed 10 percent of the Demonstration Period, the 13 
demonstration of functional integrity will be deemed to have failed.  In the event of failure, 14 
a new Demonstration Period will recommence after correction of the cause of failure.  The 15 
new Demonstration Period shall have the same requirements and duration as the 16 
Demonstration Period previously conducted. 17 

4. Conduct the demonstration of functional integrity under full operational conditions. 18 
5. Owner will provide operational personnel to provide process decisions affecting plant 19 

performance.  Owner's assistance will be available only for process decisions.  Contractor 20 
will perform all other functions including but not limited to equipment operation and 21 
maintenance until successful completion of the Demonstration Period. 22 

6. Owner reserves the right to simulate operational variables, equipment failures, routine 23 
maintenance scenarios, etc., to verify the functional integrity of automatic and manual 24 
backup systems and alternate operating modes. 25 

7. Time of beginning and ending any Demonstration Period shall be agreed upon by 26 
Contractor, Owner, and Engineer in advance of initiating Demonstration Period. 27 

8. Throughout the Demonstration Period, provide knowledgeable personnel to answer Owner's 28 
questions, provide final field instruction on select systems and to respond to any system 29 
problems or failures which may occur. 30 
a. Provide final field instruction on the following systems: 31 

9. Provide all labor, supervision, utilities, chemicals, maintenance, equipment, vehicles or any 32 
other item necessary to operate and demonstrate all systems being demonstrated. 33 

END OF SECTION 34 
35 
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2011/12/29 1 

SECTION 01710 2 
CLEANING 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Intermediate and final cleaning of Work not including special cleaning of closed systems 7 

specified elsewhere. 8 

B. Related Sections include but are not necessarily limited to: 9 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 10 
2. Division 1 - General Requirements. 11 

1.2 STORAGE AND HANDLING 12 

A. Store cleaning products and cleaning wastes in containers specifically designed for those 13 
materials. 14 

1.3 SCHEDULING 15 

A. Schedule cleaning operations so that dust and other contaminants disturbed by cleaning process 16 
will not fall on newly painted surfaces. 17 

PART 2 - PRODUCTS 18 

2.1 MATERIALS 19 

A. Cleaning Agents: 20 
1. Compatible with surface being cleaned. 21 
2. New and uncontaminated. 22 
3. For Manufactured Surfaces:  Material recommended by manufacturer. 23 

PART 3 - EXECUTION 24 

3.1 CLEANING - GENERAL 25 

A. Prevent accumulation of wastes that create hazardous conditions. 26 

B. Conduct cleaning and disposal operations to comply with laws and safety orders of governing 27 
authorities. 28 

C. Do not dispose of volatile wastes such as mineral spirits, oil, or paint thinner in storm or sanitary 29 
drains or sewers. 30 

D. Dispose of degradable debris at an approved solid waste disposal site. 31 

E. Dispose of nondegradable debris at an approved solid waste disposal site or in an alternate 32 
manner approved by Engineer and regulatory agencies. 33 

F. Handle materials in a controlled manner with as few handlings as possible. 34 

G. Do not drop or throw materials from heights greater than 4 FT or less than 4 FT if conditions 35 
warrant greater care. 36 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 CLEANING 
 01710 - 2  

H. On completion of work, leave area in a clean, natural looking condition. 1 
1. Remove all signs of temporary construction and activities incidental to construction of 2 

required permanent Work. 3 

I. Do not burn on-site. 4 

3.2 INTERIOR CLEANING 5 

A. Cleaning During Construction: 6 
1. Keep work areas clean so as not to hinder health, safety or convenience of personnel in 7 

existing facility operations. 8 
2. At maximum weekly intervals, dispose of waste materials, debris, and rubbish. 9 
3. Vacuum clean interior areas when ready to receive finish painting. 10 

a. Continue vacuum cleaning on an as-needed basis, until substantial completion. 11 

B. Final Cleaning: 12 
1. Complete immediately prior to Demonstration Period. 13 
2. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and other foreign 14 

materials from sight-exposed surfaces. 15 
3. Wipe all lighting fixture reflectors, lenses, lamps and trims clean. 16 
4. Wash and shine glazing and mirrors. 17 
5. Polish glossy surfaces to a clear shine. 18 
6. Ventilating systems: 19 

a. Clean permanent filters and replace disposable filters if units were operated during 20 
construction. 21 

b. Clean ducts, blowers and coils if units were operated without filters during 22 
construction. 23 

7. Replace all burned out lamps. 24 
8. Broom clean process area floors. 25 
9. Mop office and control room floors. 26 

3.3 EXTERIOR (SITE) CLEANING 27 

A. Cleaning During Construction: 28 
1. Construction debris: 29 

a. Confine in strategically located container(s): 30 
1) Cover to prevent blowing by wind. 31 
2) Haul from site minimum once a week. 32 

b. Remove from work area to container daily. 33 
2. Vegetation:  Keep weeds and other vegetation trimmed to 3 IN maximum height. 34 
3. Soils, sand, and gravel deposited on paved areas and walks: 35 

a. Remove as required to prevent muddy or dusty conditions. 36 
b. Do not flush into storm sewer system. 37 

B. Final Cleaning: 38 
1. Remove trash and debris containers from site. 39 

a. Re-seed areas disturbed by location of trash and debris containers. 40 
2. Clean paved roadways. 41 

3.4 FIELD QUALITY CONTROL 42 

A. Immediately prior to Demonstration Period, conduct an inspection with Engineer to verify 43 
condition of all work areas. 44 

END OF SECTION 45 
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2012/01/10 1 

SECTION 01733 2 
CLEANING AND DISINFECTION OF FACILITIES 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Requirements for cleaning and disinfection of Pipelines, Storage and Treatment Facilities. 7 

B. Related Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 11005 - Equipment: Basic Requirements. 11 
4. Section 11006 – Pre-Purchased. 12 
5. Section 15060 - Pipe and Pipe Fittings:  Basic Requirements. 13 

1.2 QUALITY ASSURANCE 14 

A. Referenced Standards:  15 
1. American National Standards Institute (ANSI)/American Water Works Association 16 

(AWWA): 17 
a. B300, Hypochlorites. 18 
b. B301, Liquid Chlorine. 19 
c. C651, Disinfection Water Mains. 20 
d. C653, Disinfection of Water Treatment Plants. 21 

2. American National Standards Institute (ANSI)/National Sanitation Foundation (NSF): 22 
a. 60, Drinking Water Treatment Chemicals-Health Effects  23 
b. 61, Drinking Water System Components-Health Effects. 24 

3. American Public Health Association (APHA)/American Water Works Association 25 
(AWWA)/Water Environment Federation (WEF): 26 
a. Standard Methods for the Examination of Water and Wastewater. 27 

4. Nebraska Department of Health and Human Services: 28 
a. Title 179, Public Water Supply Systems. 29 

B. Qualifications:  30 
1. Provide qualified person to supervise use of liquid chlorine as defined in PART 2. 31 

1.3 SUBMITTALS 32 

A. See Section 01340. 33 

B. Shop Drawings: 34 
1. Product technical data including: 35 

a. Acknowledgement that products submitted meet requirements of standards referenced. 36 
b. Product data for disinfectants to be used. 37 
c. Disinfection Plan: 38 

1) Provide at least 60 days prior to disinfection. 39 
2) Include the following: 40 

a) Schedule for activities. 41 
b) Procedure and plan for cleaning and flushing system. 42 
c) Procedure and plan for disinfection and verification testing. 43 
d) Proposed locations where samples are to be taken. 44 
e) Proposed sampling intervals. 45 
f) Schedule of samples to be tested by Owner. 46 
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g) Type of disinfecting solution and method of preparation. 1 
h) Method of disposal of highly chlorinated water. 2 

C. Miscellaneous Submittals: 3 
1. Qualifications of supervising personnel for use of liquid chlorine. 4 
2. Certified bacteriological verification test results. 5 

1.4 SEQUENCING AND SCHEDULING 6 

A. See Section 01650 for requirements regarding sequencing of disinfection work with Facility 7 
Demonstration. 8 

B. Commence disinfection after completion of the following: 9 
1. Completion and acceptance of internal coatings systems. 10 
2. Hydrostatic and pneumatic testing, pressure testing, leak testing, functional and performance 11 

testing and acceptance of pipelines, structures, and equipment. 12 

PART 2 - PRODUCTS 13 

2.1 MATERIALS 14 

A. Water for Disinfection and Flushing: 15 
1. Clean, uncontaminated, and meeting the requirements outlined in Section 01650 for 16 

management of water during start-up and demonstration. 17 
2. Coordinate with Owner on supply of water. 18 

B. Equipment: 19 
1. Furnish chemicals and equipment, such as pumps and hoses, to accomplish disinfection. 20 
2. Provide protection as required by AWWA for cross-connection to previously disinfected 21 

sources. 22 

C. Disinfectants: 23 
1. Liquid chlorine: 24 

a. Conforming to requirements of ANSI/AWWA B301. 25 
b. Certified for potable water application per ANSI/NSF 60 or ANSI/NSF 61 as 26 

applicable. 27 
c. May be used only if following conditions are met: 28 

1) Used in combination with appropriate gas-flow chlorination equipment to provide 29 
controlled high-concentration solution feed to the water to be chlorinated. 30 

2) Used under direct supervision of a person familiar and experienced with the 31 
physiological, chemical and physical properties of liquid chlorine and who is 32 
trained and equipped to handle emergency situations that may arise. 33 
a) Owner must approve qualifications of supervising person designated by 34 

Contractor. 35 
3) When appropriate safety practices are observed to protect working personnel and 36 

the public. 37 
2. Sodium hypochlorite: 38 

a. Conforming to requirements of ANSI/AWWA B300. 39 
b. Certified for potable water application per ANSI/NSF 60 or ANSI/NSF 61 as 40 

applicable. 41 
3. Calcium hypochlorite: 42 

a. Conforming to requirements of ANSI/AWWA B300. 43 
b. Certified for potable water application per ANSI/NSF 60 or ANSI/NSF 61 as 44 

applicable. 45 
c. Sequestered calcium hypochlorite intended for swimming pool disinfection may not be 46 

used. 47 
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PART 3 - EXECUTION 1 

3.1 GENERAL 2 

A. All facilities covered by this Section shall be protected, cleaned, and flushed in accordance with 3 
the requirements herein. 4 
1. The specific facilities to be disinfected are also listed herein. 5 

B. Protection During Construction Period: 6 
1. Observe Preventive and Corrective Measures During Construction as defined in 7 

ANSI/AWWA C651. 8 
2. Keep pipes clean and dry during storage and installation. 9 
3. Protect pipes during wet-trench installation and provide protection from flooding or storm 10 

events. 11 
4. In the event of contamination, clean and swab pipe in accordance with ANSI/AWWA C651. 12 

C. Disinfection procedures shall conform to ANSI/AWWA, Nebraska Department of Health 13 
Regulations, and this Specification. 14 
1. Disinfect surfaces of materials that will contact finished water, both during and following 15 

construction, using one of the methods specified in this Section. 16 
2. Take care to avoid recontamination following disinfection. 17 
3. Allow water and disinfectant solution to flow into pipe or vessel at a measured rate so that 18 

chlorinated water is mixed and at a consistent concentration meeting or exceeding the 19 
required solution strength. 20 

4. Do not place concentrated commercial disinfectant in pipeline or other facilities to be 21 
disinfected before it is filled with water. 22 

D. Facilities to be Disinfected: 23 
1. Disinfection is required for all elements of the new water treatment facilities that contact 24 

raw or finished water. 25 
2. Items to be disinfected include: 26 

a. All potable water piping. 27 
b. All process water piping upstream and downstream of the WRT vessels including but 28 

not limited to the following: 29 
1) Influent piping from wells 6, 7, and 8. 30 
2) Equipment provided by WRT including piping, fittings and valves. 31 

c. All water treatment process units including the following: 32 
1) WRT vessels. 33 

d. Pumps for Wells 6, 7, and 8 and associated piping. 34 
e. Any other associated piping, appurtenances, or treatment process units. 35 

3.2 PREPARATION 36 

A. Cleaning and Flushing for all Facilities: 37 
1. Thoroughly clean and flush piping systems including supply, source and any appurtenant 38 

devices before performing disinfection. 39 
2. Cleaning agents used shall not contain hazardous substances or deleterious compounds that 40 

would cause a violation of water quality standards or cause health effects is subsequently 41 
introduced into the water supply during any disinfection or filling operations. 42 

3. Clean piping in accordance with requirements of Section 15060. 43 

B. Cleaning and Flushing of Piping and In-line Equipment: 44 
1. Flush all foreign matter from pipe in accordance with ANSI/AWWA C651. 45 
2. Provide hoses, temporary connections, ditches, and other conduits as necessary to dispose of 46 

flushing water without damage to adjacent structures or terrain. 47 
3. Use water suitable for disinfection. 48 
4. Operate valves during flushing process at least twice during each flush. 49 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 CLEANING AND DISINFECTION OF FACILITIES 
 01733 - 4  

C. Cleaning of New Treatment Equipment: 1 
1. Remove all materials not part of the operating facilities including temporary works, tools, 2 

and debris. 3 
2. Remove all fouled water, dirt, paint chips, sediment, or foreign material by rinsing, 4 

vacuuming, or other removal techniques. 5 
3. Thoroughly clean walls, floors, exposed piping and attached structures with high-pressure 6 

water jet and by sweeping, scrubbing, or other similar means. 7 
4. Cleaning shall: 8 

a. Remove all deposits of foreign nature. 9 
b. Remove biological growths. 10 
c. Clean all surfaces including slopes, walls, tops, and bottom. 11 
d. Avoid damage to the structure. 12 
e. Remove and avoid pollution or oil deposits by workers and equipment. 13 

3.3 DISINFECTION 14 

A. Piping and In-Line Equipment: 15 
1. Applies to piping and inline equipment such as pumps and valves that are not covered under 16 

other disinfection provisions. 17 
2. Disinfect in accordance with ANSI/AWWA C651. 18 
3. Utilize any of the three (3) disinfection procedures. 19 

a. Tablet Method. 20 
b. Continuous Feed Method. 21 
c. Slug Method. 22 

4. Provide signage and tagging at all outlets from the piping being disinfected to prevent 23 
discharge of highly chlorinated water. 24 

5. After applicable retention period, flush piping at a velocity of not less than 1.5 feet per 25 
second. 26 
a. Flush water shall be as made available by the Owner. 27 

B. Water Treatment and Storage Facilities - New Treatment Equipment: 28 
1. Disinfect in accordance with ANSI/AWWA C652. 29 
2. Utilize one of the following disinfection procedures from ANSI/AWWA C652: 30 

a. Method 1. 31 
b. Method 2. 32 
c. Method 3. 33 

3. Parts of structures, such as ceilings or overflows that cannot be immersed, shall be spray or 34 
brush disinfected. 35 

4. Provide signage and tagging at all outlets from the tank being disinfected to prevent 36 
discharge of highly chlorinated water. 37 

5. After applicable retention period, flush basins with finished water with a minimum free 38 
chlorine residual of 0.5 milligram per liter to remove heavily chlorinated water. 39 

3.4 DISPOSAL OF FLUSHING AND DISINFECTION WATER 40 

A. Disposal of flushing and disinfection water is the responsibility of the Contractor. 41 
1. Contractor to pay all costs associated with disposal of flushing and disinfection water. 42 

B. Dispose of flushing water into the drainage ditch located to the northeast of the water treatment 43 
building.  If flushing water used is chlorinated, de-chlorinate to acceptable disposal limits per 44 
NPDES permit.   45 

C. Heavily chlorinated water must be dechlorinated in accordance with ANSI/AWWA C651, 46 
ANSI/AWWA C652, and ANSI/AWWA C653 prior to release. 47 
1. See appendix of ANSI/AWWA standards for additional information. 48 
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3.5 VERIFICATION TESTING 1 

A. Upon completion of flushing, provide verification in the form of bacteriological sampling 2 
meeting the requirements of applicable ANSI/AWWA standard. 3 

B. Collection of Samples: 4 
1. Owner shall collect samples and deliver to State certified laboratory for laboratory analysis. 5 
2. Coordinate activities to allow samples to be taken by Owner in accordance with this 6 

Section. 7 
3. Provide valves at sampling points. 8 
4. Provide access to sampling points. 9 

C. Testing Equipment: 10 
1. Clean containers, equipment, and connections used in sampling to make sure they are free 11 

of contamination. 12 
2. Obtain laboratory sampling bottles with instructions for handling from laboratory. 13 

D. Chlorine Sampling and Analysis: 14 
1. Collect samples in accordance with applicable ANSI/AWWA standard. 15 
2. Samples of disinfecting solution: 16 

a. One (1) sample per batch of disinfecting solution mixed and injected into pipe or 17 
vessel. 18 

b. If mixed solution not used, sample structure or pipe being disinfected during or 19 
immediately after filling. 20 

3. Free chlorine residual samples: 21 
a. As required to establish concentrations at the beginning and end of retention period. 22 

4. Sampling locations and intervals: 23 
a. Sampling points shall be representative and acceptable to Owner and Engineer. 24 

5. Samples will be analyzed for disinfectant residual concentration. 25 
6. If chlorine concentration testing results in disinfection concentrations not meeting the 26 

required standard, disinfecting procedures and verification testing shall be repeated until 27 
specified limits are met. 28 

E. Bacteriological Sampling and Analysis: 29 
1. Collect samples in accordance with applicable ANSI/AWWA standard. 30 
2. Sampling locations and intervals: 31 

a. In accordance with applicable ANSI/AWWA Standard. 32 
b. Sampling points shall be representative and accepted by Owner. 33 
c. If ANSI/AWWA Standard is not applicable or does not fully describe sampling 34 

procedure, utilize the following minimum requirements: 35 
1) A minimum of two (2) samples on two (2) consecutive days from each separable 36 

structure and every line segment between structures of pipeline. 37 
3. Samples will be analyzed for disinfectant residual and coliform concentrations using 38 

methods as described in the latest edition of Standard Methods for Examination of Water 39 
and Wastewater. 40 

4. If verification testing results in bacterially positive samples or disinfection concentrations 41 
not meeting the required standard, disinfecting procedures and verification testing shall be 42 
repeated until specified limits are met. 43 
a. Contractor shall be responsible for all costs associated with re-disinfection and testing. 44 

F. Documentation: 45 
1. Secure from laboratory and submit certified bacteriological reports on samples taken from 46 

system.  Certify that sampling and testing procedures/results are in full compliance with 47 
ANSI/AWWA standards and Nebraska Department of Health & Human Services 48 
regulations. 49 

END OF SECTION 50 
51 
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2011/12/29 1 

SECTION 03308 2 
CONCRETE, MATERIALS AND PROPORTIONING 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Concrete materials, strengths and proportioning for concrete work. 7 
2. Grouting: 8 

a. Base plates for columns and equipment. 9 
b. Dowels and anchors into concrete. 10 
c. Patching cavities in concrete. 11 
d. As specified and indicated in the Contract Document. 12 

B. Related Sections include but are not necessarily limited to: 13 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 14 
2. Division 1 - General Requirements. 15 

1.2 QUALITY ASSURANCE 16 

A. Referenced Standards: 17 
1. American Concrete Institute (ACI): 18 

a. 116R, Cement and Concrete Terminology. 19 
b. 211.1, Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass 20 

Concrete. 21 
c. 212.3R, Chemical Admixtures for Concrete. 22 
d. 318, Building Code Requirements for Structural Concrete. 23 

2. ASTM International (ASTM): 24 
a. C33, Standard Specification for Concrete Aggregates. 25 
b. C39, Standard Test Method for Compressive Strength of Cylindrical Concrete 26 

Specimens. 27 
c. C94, Standard Specification for Ready-Mixed Concrete. 28 
d. C150, Standard Specification for Portland Cement. 29 
e. C192, Standard Practice for Making and Curing Concrete Test Specimens in the 30 

Laboratory. 31 
f. C260, Standard Specification for Air-Entraining Admixtures for Concrete. 32 
g. C494, Standard Specification for Chemical Admixtures for Concrete. 33 
h. C618, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan 34 

for Use in Concrete. 35 
3. Corps of Engineers (COE): 36 

a. CRD-C621, Standard Specification for Packaged, Dry, Hydraulic-Cement Grout 37 
(NonShrink). 38 

4. State of Nebraska Department of Roads (NDOR): 39 
a. Standard Specification for Highway Construction. 40 

1.3 DEFINITIONS 41 

A. Words and terms used in these Specifications are defined in ACI 116R. 42 

1.4 SUBMITTALS 43 

A. Shop Drawings: 44 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 45 

process. 46 
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2. Product technical data including: 1 
a. Acknowledgement that products submitted meet requirements of standards referenced. 2 
b. Manufacturer's instructions. 3 
c. Concrete mix designs as required. 4 
d. Manufacturer and type of proposed admixtures. 5 
e. Manufacturer and type of proposed non-shrink grout and grout cure/seal compound. 6 

3. Certifications: 7 
a. Certification of standard deviation value in psi for ready mix plant supplying the 8 

concrete. 9 
b. Certification that the fly ash meets the quality requirements stated in this Section, and 10 

fly ash supplier's certified test reports for each shipment of fly ash delivered to concrete 11 
supplier. 12 

c. Certification that the class of coarse aggregate meets the requirements of ASTM C33 13 
for type and location of concrete construction. 14 

d. Certification of aggregate gradation. 15 
4. Test reports:  Cement mill reports for all cement to be supplied. 16 

1.5 DELIVERY, STORAGE AND HANDLING 17 

A. Storage of Materials: 18 
1. Store cement and pozzolan in weathertight buildings, bins, or silos which will exclude 19 

moisture and contaminants. 20 
2. Arrange aggregate stockpiles and use in a manner to avoid excessive segregation and to 21 

prevent contamination with other materials or with other sizes of like aggregates. 22 
3. Allow natural sand to drain until it has reached a relatively uniform moisture content before 23 

use. 24 
4. Store admixtures in such a manner as to avoid contamination, evaporation, or damage. 25 

a. For those used in form of suspensions or non-stable solutions, provide agitating 26 
equipment to assure thorough distribution of ingredients. 27 

b. Protect liquid admixtures from freezing and temperature changes which would 28 
adversely affect their characteristics and performance. 29 

PART 2 - PRODUCTS 30 

2.1 ACCEPTABLE MANUFACTURERS 31 

A. Subject to compliance with the Contract Documents, the following manufacturers are 32 
acceptable: 33 
1. Non-shrink grout: 34 

a. BASF Admixtures, Inc. 35 
b. Euclid Chemical Company. 36 
c. U. S. Grout. 37 
d. Upco. 38 
e. Set Products, Inc. 39 
f. L & M Construction Chemicals, Inc. 40 
g. Sika Corporation 41 

2. Epoxy grout: 42 
a. Ceilcote. 43 
b. Exxon Chemical Company. 44 
c. Sika Corporation. 45 
d. U. S. Grout. 46 
e. Euclid Chemical Company. 47 
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2.2 MATERIALS 1 

A. Cement: 2 
1. ASTM C150, Type I or II. 3 
2. Cement type used shall correspond to that upon which selection of concrete proportions was 4 

based in the mix design. 5 

B. Fly Ash: 6 
1. ASTM C618, Class F. 7 
2. Non-staining. 8 
3. Suited to provide hardened concrete of uniform light gray color. 9 
4. Maximum loss on ignition:  4 percent. 10 
5. Compatible with other concrete ingredients and having no deleterious effects on the 11 

hardened concrete. 12 
6. Produced by source approved by the State Highway Department in the state where the 13 

project is located for use in concrete for bridges. 14 
7. Cement and fly ash type used shall correspond to that upon which selection of concrete 15 

proportions was based in the mix design. 16 

C. Admixtures: 17 
1. Air entraining:  ASTM C260. 18 
2. Water reducing, retarding, and accelerating:  Conform to ASTM C494, Types A through E, 19 

and provisions of ACI 212.3R. 20 
3. High range water reducers (superplasticizers):  Conform to ASTM C494, Types F or G. 21 
4. Admixtures to be chloride free. 22 

a. Do not use calcium chloride. 23 
5. Provide admixtures of same type, manufacturer and quantity as used in establishing required 24 

concrete proportions in the mix design. 25 

D. Water: 26 
1. Potable. 27 
2. Clean and free from deleterious substances. 28 
3. Free of oils, acids and organic matter. 29 

E. General: 30 
1. Fine and coarse aggregates shall be regarded as separate ingredients. 31 
2. Each size of coarse and fine aggregate shall conform to grading requirements of indicated 32 

specification. 33 
3. Fine aggregate to be natural not manufactured. 34 

F. Aggregates for Normal Weight Concrete: 35 
1. 47B concrete per "Standard Specifications for Highway Construction" by NDOR. 36 

G. Maximum total chloride ion content for concrete mix including all ingredients measured as a 37 
weight percent of cement: 38 
1. 0.10 for all concrete. 39 

H. Sand Cement Grout: 40 
1. Approximately three (3) parts sand, one (1) part portland cement, 6 ±1 percent entrained air 41 

and water to produce a slump which allows grout to completely fill required areas and 42 
surround adjacent reinforcing. 43 
a. Provide sand in accordance with requirements for fine aggregate for concrete. 44 

2. Minimum 28 day compressive strength:  3000 psi. 45 

I. Non-shrink Grout: 46 
1. Non-shrink, non-metallic, non-corrosive, and non-staining. 47 
2. Premixed with only water to be added in accordance with manufacturer's instructions at 48 

jobsite. 49 
3. Grout to produce a positive but controlled expansion. 50 

a. Mass expansion shall not be created by gas liberation or by other means. 51 
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4. Minimum 28 day compressive strength:  6500 psi. 1 
5. BASF Admixtures, Inc. "Masterflow, 713 Plus"; Euclid Chemical "NS Grout"; Sauereisen 2 

Cements "F-100 Level Fill Grout"; U. S. Grout "Five Star Grout"; Set Products, Inc. "Set 3 
Non-Shrink Grout"; The Upco Corp "Upcon"; L & M "Crystex"; Sika Corporation "Sika 4 
Grout 212"; or equal. 5 

6. In accordance with COE CRD-C621. 6 

J. Epoxy Grout: 7 
1. Three-component epoxy resin system: 8 

a. Two (2) liquid epoxy components. 9 
b. One (1) inert aggregate filler component. 10 

2. Adhesive: 11 
a. BASF “Masterflow 648 CP”. 12 
b. Exxon Chemical Company "Escoweld 2505." 13 
c. Sika "Sikadur Hi-Mod." 14 
d. U. S. Grout "Five Start Epoxy Grout." 15 
e. Euclid Chemical "E3-G." 16 
f. Or equal. 17 

3. Aggregate: 18 
a. BASF “Masterflow 648 CP”. 19 
b. Exxon Chemical Company "Escoweld 2510." 20 
c. Sika aggregate. 21 
d. U. S. Grout aggregate. 22 
e. Euclid Chemical "Euclid aggregate." 23 
f. Or equal. 24 

4. Aggregate manufacturer shall be the same as the adhesive manufacturer. 25 
5. The aggregate shall be compatible with the adhesive. 26 
6. Each component furnished in separate package for mixing at jobsite. 27 

2.3 MIXES 28 

A. General: 29 
1. Provide concrete capable of being placed without aggregate segregation and, when cured, of 30 

developing all properties specified. 31 
2. Ready-mixed concrete shall conform to ASTM C94. 32 
3. All concrete to be normal weight concrete, weighing approximately 145 to 150 LBS per 33 

cubic foot at 28 days after placement. 34 

B. Minimum 28 Day Compressive Strengths: 35 
 36 

Normal weight concrete fill 3000 psi 
Normal weight all other concrete 4000 psi 

 37 

C. Air Entrainment: 38 
1. Provide air entrainment in all concrete resulting in a total air content percent by volume as 39 

follows: 40 
a. 1 IN maximum aggregate size:  5 to 7 percent total air content. 41 
b. 3/4 IN maximum aggregate size:  5 to 7 percent total air content. 42 
c. Interior slabs and mats with power trowel finish:  Maximum 3 percent total air content. 43 

D. Slump: 44 
1. Walls and columns: 45 

a. 8 IN maximum, 4 IN minimum measured at point of discharge into the concrete 46 
member. 47 

b. Slump shall be obtained by use of mid-range or high-range water reducer in accordance 48 
with ASTM C494. 49 

c. Do not exceed specified water-cement ratio. 50 
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2. 4 IN maximum, 1 IN minimum measured at point of discharge into the concrete 1 
construction member. 2 

3. Concrete of lower than minimum slump may be used provided it can be properly placed and 3 
consolidated. 4 

4. Provide additional water or water reducing admixture at ready mix plant for concrete that is 5 
to be pumped to allow for slump loss due to pumping. 6 
a. Provide only enough additional water so that slump of concrete at discharge end of 7 

pump hose does not exceed maximum slump specified and the maximum specified 8 
water-cement ration is not exceeded. 9 

5. Slump may be adjusted in the field through the use of water reducers. 10 
a. Coordinate dosage and mixing requirements with concrete supplier. 11 

E. Proportioning: 12 
1. General: 13 

a. Proportion ingredients to produce a mixture which will work readily into corners and 14 
angles of forms and around reinforcement by methods of placement and consolidation 15 
employed without permitting materials to segregate or excessive free water to collect on 16 
surface. 17 

b. Proportion ingredients to produce proper placability, durability, strength and other 18 
required properties. 19 

2. Normal weight concrete minimum cement contents and maximum water cement ratios: 20 
 21 

SPECIFIED 
STRENGTH 

(PSI) 

MINIMUM 
CEMENT 
(LBS/CY) 

MAXIMUM WATER 
CEMENT RATIO BY 

WEIGHT 
3000 517* 0.45 
4000 611* 0.45 

* If fly ash is proposed for use, the weight of fly ash plus weight of portland cement 22 
shall equal these values. 23 

 24 
3. Fly ash: 25 

a. For cast-in-place concrete only, a maximum of 15 percent by weight of portland cement 26 
content per cubic yard may be replaced with fly ash at a rate of 1 LB fly ash for 1 LB 27 
cement. 28 

b. If fly ash is used, the water to fly ash plus cement ratio not to exceed the maximum 29 
water cement ratio specified in this Section. 30 

4. Water reducing, retarding, and accelerating admixtures: 31 
a. Use in accordance with manufacturer's instructions. 32 
b. Do not use unless required by these specifications or approved for use by Engineer. 33 

5. High range water reducers (superplasticizers): 34 
a. Use in accordance with manufacturer's instructions. 35 
b. Do not use unless required by these Specifications or approved for use by Engineer. 36 

6. Concrete mix proportioning methods for normal weight concrete: 37 
a. Method 1: 38 

1) Used when combination of materials proposed is to be evaluated and proportions 39 
selected to be on a basis of trial mixes. 40 

2) Produce mixes having suitable proportions and consistencies based on ACI 211.1, 41 
using at least three (3) different water cement ratios or cement contents which will 42 
produce a range of compressive strengths encompassing the required average 43 
strength. 44 

3) Design trial mixes to produce a slump within 0.75 IN of maximum specified, and 45 
for air entrained concrete, air content within 0.5 percent specified. 46 

4) For each water cement ratio or cement content, make at least three (3) compression 47 
test cylinders for specified test age, and cure in accordance with ASTM C192. 48 
a) Test for strength at 28 days in accordance with ASTM C39. 49 
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5) From results of these tests, plot a curve showing relationship between water cement 1 
ratio or cement content and compressive strength. 2 

6) From this curve select water cement ratio or cement content to be used to produce 3 
required average strength. 4 

7) Use cement content and mixture proportions such that maximum water cement 5 
ratio is not exceeded when slump is maximum specified. 6 

8) Base field control on maintenance of proper cement content, slump, air content and 7 
water cement ratio. 8 

9) See paragraph hereafter for definition of required average strength. 9 
b. Method 2: 10 

1) In lieu of trial mixes, field test records for concrete made with similar ingredients 11 
may be used. 12 

2) Use of proposed concrete mix proportions based on field test records subject to 13 
approval by Engineer based on information contained in field test records and 14 
demonstrated ability to provide the required average strength. 15 

3) Field test records to represent materials, proportions and conditions similar to those 16 
specified. 17 
a) Changes in the materials, proportions and conditions within the test records 18 

shall have not been more restricted than those for the proposed concrete mix. 19 
b) Field test records shall meet the requirements of ACI 318 Paragraph 5.3.1. 20 

4) Required concrete proportions may be established by interpolation between the 21 
strengths and proportions of two (2) or more test records each of which meets the 22 
requirements of this Section. 23 

7. Required average strength to exceed the specified 28 day compressive strength by the 24 
amount determined or calculated in accordance with Paragraph 5.3 of ACI 318 using the 25 
standard deviation of the proposed concrete production facility as described in Paragraphs 26 
5.3.1 and 2 of ACI 318. 27 

2.4 SOURCE QUALITY CONTROL 28 

A. To assure stockpiles are not contaminated or materials are segregated, perform any test for 29 
determining conformance to requirements for cleanness and grading on samples secured from 30 
aggregates at point of batching. 31 

B. Do not use frozen or partially frozen aggregates. 32 

PART 3 - EXECUTION 33 

3.1 FIELD QUALITY CONTROL 34 

A. Perform strength test on any concrete to which water has been added at the jobsite. 35 

END OF SECTION 36 
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SECTION 03311 2 
CONCRETE MIXING, PLACING, JOINTING, AND CURING 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Mixing, placing, jointing, and curing of concrete construction. 7 

B. Related Specification Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 03308 - Concrete, Materials and Proportioning. 11 
4. Section 07900 - Joint Sealants. 12 

1.2 QUALITY ASSURANCE 13 

A. Referenced Standards: 14 
1. American Concrete Institute (ACI): 15 

a. 116R, Cement and Concrete Terminology. 16 
b. 304R, Guide for Measuring, Mixing, Transporting and Placing Concrete. 17 
c. 304.2R, Placing Concrete by Pumping Methods. 18 
d. 305R, Hot Weather Concreting. 19 
e. 306R, Cold Weather Concreting. 20 
f. 308, Standard Practice for Curing Concrete. 21 
g. 309R, Guide for Consolidation of Concrete. 22 

2. ASTM International (ASTM): 23 
a. C94, Standard Specification for Ready-Mixed Concrete. 24 
b. C156, Standard Test Method for Water Retention by Liquid Membrane-Forming 25 

Curing Compounds for Concrete. 26 
c. C171, Standard Specification for Sheet Materials for Curing Concrete. 27 
d. C309, Standard Specification for Liquid Membrane-Forming Compounds for Curing 28 

Concrete. 29 
e. D994, Standard Specification for Preformed Expansion Joint Filler for Concrete 30 

(Bituminous Type). 31 
f. D1056, Standard Specification for Flexible Cellular Materials-Sponge or Expanded 32 

Rubber. 33 
g. D1751, Standard Specification for Preformed Expansion Joint Filler for Concrete 34 

Paving and Structural Construction (Nonextruding and Resilient Bituminous Types). 35 
3. Corps of Engineers (COE): 36 

a. CRD-C572, Specifications for Polyvinylchloride Waterstops. 37 
4. National Ready Mixed Concrete Association (NRMCA): 38 

a. Checklist for Certification of Ready Mixed Concrete Production Facilities. 39 
5. National Sanitation Foundation International (NSF). 40 

B.  Qualifications: 41 
1. Ready Mixed Concrete Batch Plant:  Certified by NRMCA. 42 

1.3 DEFINITIONS 43 

A. Words and terms used in this Specification Section are defined in ACI 116R. 44 
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1.4 SUBMITTALS 1 

A. Shop Drawings: 2 
1. See Specification Section 01340 for requirements for the mechanics and administration of 3 

the submittal process. 4 
2. Product technical data including: 5 

a. Acknowledgement that products submitted meet requirements of standards referenced. 6 
b. Manufacturer's installation instructions. 7 

1) Procedure for adding high-range water reducer at the jobsite. 8 
c. Scaled (minimum 1/8 IN per foot) drawings showing proposed locations of 9 

construction joints and joint keyway dimensions. 10 
d. Manufacturers and types:  11 

1) Joint fillers. 12 
2) Curing agents. 13 
3) Waterstops. 14 

3. Certifications: 15 
a. Ready mix concrete plant certification. 16 
b. Waterstops:  Products shipped meet or exceed the physical properties specified. 17 

B. Miscellaneous: 18 
1. See Specification Section 01340 for requirements for the mechanics and administration of 19 

the submittal process. 20 
2. Copies of concrete delivery tickets. 21 

1.5 DELIVERY, STORAGE, AND HANDLING 22 

A. Delivery: 23 
1. Concrete: 24 

a. Prepare a delivery ticket for each load of ready mixed concrete. 25 
b. Truck operator shall hand ticket to Contractor at the time of delivery. 26 
c. Ticket to show: 27 

1) Mix identification. 28 
2) Quantity delivered. 29 
3) Amount of material in each batch. 30 
4) Outdoor temperature in the shade. 31 
5) Time at which cement was added 32 
6) Time of delivery. 33 
7) Time of discharge. 34 
8) Amount of water that may be added at the site without exceeding the specified 35 

water-cement ratio. 36 
9) Amount of water added at the site. 37 

PART 2 - PRODUCTS 38 

2.1 ACCEPTABLE MANUFACTURERS 39 

A. Subject to compliance with the Contract Documents, the manufacturers listed in the applicable 40 
Articles below are acceptable. 41 

2.2 COMPONENTS 42 

A. Neoprene Expansion Joint Fillers: 43 
1. Acceptable manufacturers: 44 

a. Permaglaze. 45 
b. Rubatex. 46 
c. Williams Products. 47 
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2. Materials: 1 
a. Closed cell neoprene. 2 
b. ASTM D1056, Class SC, 2 to 5 psi compression deflection, Grade SCE-41. 3 

B. Asphalt Expansion Joint Fillers: 4 
1. Acceptable manufacturers: 5 

a. W R Meadows. 6 
b. J and P Petroleum Products. 7 

2. Materials:  ASTM D994. 8 

C. Fiber Expansion Joint Fillers: 9 
1. Materials:  ASTM D1751. 10 

D. Sand cement grout, non-shrink grout and epoxy grout:  See Specification Section 03308. 11 

PART 3 - EXECUTION 12 

3.1 PREPARATION 13 

A. General: 14 
1. Complete formwork. 15 

a. Variation from plumb: 16 
1) In lines and surfaces of columns, piers, walls, and in risers. 17 

a) Maximum in any 10 FT of height:  1/4 IN. 18 
b. Place 3/4 IN chamfer strips in exposed to view corners of forms to produce 3/4 IN wide 19 

beveled edges. 20 
c. Anchor formwork to supporting surfaces or members so that movement of any part of 21 

formwork system is prevented during concrete placement. 22 
d. No construction loads shall be supported on any part of the structure under construction 23 

except when that portion of the structure in combination with remaining forming has 24 
sufficient strength to safely support its weight and loads places thereon. 25 

2. Secure reinforcement in place. 26 
a. Reinforcing Bars:  ASTM A615, grade 60, deformed. 27 
b. Metal Chairs, Runners, Bolsters, Spacers, Hangers, and Other Rebar Supports: 28 

1) Plastic-coated tips in contact with forms. 29 
c. Tolerances for rebar placement: 30 

1) Clear distance to formed surfaces:  +1/4 IN. 31 
d. Assure that reinforcement at time concrete is placed is free of mud, oil or other 32 

materials that may affect or reduce bond. 33 
e. Extend reinforcement to within 2 IN of concrete perimeter edges. 34 
f. Embed rebars into hardened concrete utilizing adhesive anchor system specifically 35 

manufactured for such installation: 36 
1) Drill hole in concrete with diameter and depth as required to develop the yield 37 

strength of the bar according to manufacturer’s requirements. 38 
2) Clean hole in accordance with manufacturer’s recommendation. 39 
3) Place adhesive in drilled hole. 40 
4) Insert rebar into hole and adhesive in accordance with manufacturer’s instructions. 41 

g. Do not place any concrete until the resident project representative inspects completed 42 
rebar placement. 43 

3. Position expansion joint material, anchors and other embedded items. 44 
4. Obtain approval of reinforcement erection and placement prior to placing concrete. 45 

3.2 CONCRETE MIXING 46 

A. General: 47 
1. Provide all concrete from a central plant conforming to Checklist for Certification of Ready 48 

Mixed Concrete Production Facilities of the NRMCA. 49 
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2. Batch, mix, and transport in accordance with ASTM C94. 1 

B. Control of Admixtures: 2 
1. Charge admixtures into mixer as solutions. 3 

a. Measure by means of an approved mechanical dispensing device. 4 
b. Liquid considered a part of mixing water. 5 
c. Admixtures that cannot be added in solution may be weighed or measured by volume if 6 

so recommended by manufacturer. 7 
2. Add separately, when two or more admixtures are used in concrete, to avoid possible 8 

interaction that might interfere with efficiency of either admixture, or adversely affect 9 
concrete. 10 

3. Complete addition of retarding admixtures within one minute after addition of water to 11 
cement has been completed, or prior to beginning of last three quarters of required mixing, 12 
whichever occurs first. 13 

C. Tempering and Control of Mixing Water: 14 
1. Mix concrete only in quantities for immediate use. 15 
2. Discard concrete which has set. 16 
3. Discharge concrete from ready mix trucks within time limit and drum revolutions stated in 17 

ASTM C94. 18 
4. Addition of water at the jobsite: 19 

a. See Specification Section 03308 for specified water cement ratio and slump. 20 
b. Do not exceed maximum specified water cement ratio or slump. 21 
c. Incorporate water by additional mixing equal to at least half of total mixing required. 22 

3.3 PLACING OF CONCRETE 23 

A. General: 24 
1. Comply with ACI 304R and ACI 304.2R. 25 
2. Deposit concrete: 26 

a. Continuously to avoid cold joints. 27 
b. In layers of 12 to 18 IN. 28 

3. Locate construction joints at locations approved by Engineer. 29 
a. Plan size of crews with due regard for effects of concrete temperature and atmosphere 30 

conditions to avoid unplanned cold joints. 31 
4. Place concrete at such a rate that concrete, which is being integrated with fresh concrete, is 32 

still workable. 33 
5. Do not deposit concrete which has partially hardened or has been contaminated by foreign 34 

materials. 35 
6. Spreaders: 36 

a. Temporary:  Remove as soon as concrete placing renders their function unnecessary. 37 
b. Embedded: 38 

1) Obtain approval of Engineer. 39 
2) Materials:  Concrete or metal. 40 
3) Ends of metal spreaders coated with plastic coating 2 IN from each end. 41 

7. Deposit concrete as nearly as practicable in its final position to avoid segregation. 42 
a. Maximum free fall:  4 FT. 43 
b. Free fall exceeding 4 FT:  Place concrete by means of hopper, elephant trunk or tremie 44 

pipe extending down to within 4 FT of surface placed upon. 45 
8. Perform the following operations before bleeding water has an opportunity to collect on 46 

surface: 47 
a. Spread. 48 
b. Consolidate. 49 
c. Straightedge. 50 
d. Darby or bull float. 51 
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B. Admixtures: 1 
1. All admixtures to be introduced at the batch plant in accordance with manufacturer's 2 

recommendations. 3 

C. Cold Weather Concrete Placement: 4 
1. Comply with ACI 306R. 5 
2. Do not place concrete on substrates that are below 32 DegF or contain frozen material. 6 
3. Maintain all materials, forms, reinforcement, subgrade and any other items which concrete 7 

will come in contact with free of frost, ice or snow at time of concrete placement. 8 
4. Temperature of concrete when discharged at site: 9 

 10 

AIR 
TEMPERATURE 

DEGF 

MINIMUM CONCRETE 
TEMPERATURE, DEGF FOR 

SECTIONS WITH LEAST 
DIMENSION LESS THAN 12 IN 

MINIMUM CONCRETE 
TEMPERATURE, DEGF FOR 

SECTIONS WITH LEAST 
DIMENSION 12 IN OR GREATER 

30 to 45 60 55 
0 to 30 65 55 
below 0 70 60 

 11 
5. Heat subgrade, forms, and reinforcement so the temperature of the subgrade, forms, and 12 

reinforcement will be between 45 and 70 DegF, when temperature of surrounding air is 13 
40 DegF or below at time concrete is placed. 14 
a. Remove all frost from subgrade, forms and reinforcement before concrete is placed. 15 

6. Combine water with aggregate in mixer before cement is added, if water or aggregate is 16 
heated above 90 DegF. 17 

7. Do not mix cement with water or with mixtures of water and aggregate having a 18 
temperature greater than 90 DegF. 19 

8. Do not place slabs on ground if temperature is below 40 DegF or if temperature surrounding 20 
the slab will be below 40 DegF before structure is enclosed and heated. 21 

D. Hot Weather Concrete Placement: 22 
1. Comply with ACI 305R. 23 
2. Cool ingredients before mixing, or add flake ice or well crushed ice of a size that will melt 24 

completely during mixing for all or part of mixing water if high temperature, low slump, 25 
flash set, cold joints, or shrinkage cracks are encountered. 26 

3. Temperature of concrete when placed: 27 
a. Not to exceed 90 DegF. 28 
b. Not so high as to cause: 29 

1) Shrinkage cracks. 30 
2) Difficulty in placement due to loss of slump. 31 
3) Flash set. 32 

4. Temperature of forms and reinforcing when placing concrete: 33 
a. Not to exceed 90 DegF. 34 
b. May be reduced by spraying with water to cool below 90 DegF. 35 

1) Leave no standing water to contact concrete being placed. 36 

E. Consolidating: 37 
1. Consolidate in accordance with ACI 309R except as modified herein. 38 
2. Consolidate by vibration so that concrete is thoroughly worked around reinforcement, 39 

embedded items and into corners of forms. 40 
a. Eliminate: 41 

1) Air or stone pockets. 42 
2) Honeycombing or pitting. 43 
3) Planes of weakness. 44 

b. Repair any void or surface defect in the face of the concrete deeper than 1/8 IN. 45 
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3.4 INSTALLATION OF GROUT 1 

A. Grout Schedule of Use: 2 
1. Non-shrinking non-metallic grout: 3 

a. Filling form tie holes. 4 
b. Other uses indicated on the Drawings. 5 

2. Epoxy grout: 6 
a. Grouting of dowels and anchor bolts into existing concrete. 7 
b. Other uses indicated on the Drawings. 8 

B. Grout Installation: 9 
1. Non-shrink non-metallic grout: 10 

a. Clean concrete surface to receive grout. 11 
b. Saturate concrete with water for 24 HRS prior to grouting. 12 
c. Mix in a mechanical mixer. 13 
d. Use no more water than necessary to produce flowable grout. 14 
e. Place in accordance with manufacturer's instructions. 15 
f. Provide under beam, column, and equipment base plates, in joints between precast 16 

concrete filter slabs, and in other locations indicated on the Drawings. 17 
g. Completely fill all spaces and cavities below the top of base plates. 18 
h. Provide forms where base plates and bed plates do not confine grout. 19 
i. Where exposed to view, finish grout edges smooth. 20 
j. Except where a slope is indicated on the Drawings, finish edges flush at the base plate, 21 

bed plate, member or piece of equipment. 22 
k. Coat exposed edges of grout with cure or seal compound recommended by the grout 23 

manufacturer. 24 
2. Epoxy grout: 25 

a. Mix and place in accordance with manufacturer's instructions. 26 
b. Apply only to clean, dry, sound surface. 27 
c. Completely fill all cavities and spaces around dowels and anchors without voids. 28 
d. Grout base and bed plates as specified for non-shrinking, non-metallic grout. 29 
e. Obtain manufacturer's field technical assistance as required to assure proper placement. 30 

3.5 FIELD QUALITY CONTROL 31 

A. Tests in accordance with ASTM and ACI Standards. 32 
1. Perform a strength test on all concrete to which water or superplasticizer, above the amount 33 

stated in the approved concrete mix design, has been added. 34 
a. Perform sampling after water or superplasticizer has been added and additional mixing 35 

has been performed. 36 

END OF SECTION 37 
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SECTION 05505 2 
METAL FABRICATIONS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Custom fabricated metal items and certain manufactured units not otherwise indicated to be 7 

supplied under work of other Specification Sections. 8 
2. Design of all temporary bracing not indicated on Drawings. 9 

B. Related Specification Sections include but are not necessarily limited to: 10 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 11 
2. Division 1 - General Requirements. 12 
3. Division 3 - Concrete. 13 
4. Section 09905 - Painting and Protective Coatings. 14 

1.2 QUALITY ASSURANCE 15 

A. Referenced Standards: 16 
1. Aluminum Association (AA): 17 
2. American Institute of Steel Construction (AISC): 18 

a. Manual of Steel Construction - Allowable Stress Design (ASD). 19 
b. 360, Specifications for Structural Steel Buildings (referred to herein as AISC 20 

Specification). 21 
3. ASTM International (ASTM): 22 

a. A6, Standard Specification for General Requirements for Rolled Structural Steel Bars, 23 
Plates, Shapes, and Sheet Piling. 24 

b. A36, Standard Specification for Carbon Structural Steel. 25 
c. A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 26 

Welded and Seamless. 27 
d. A108, Standard Specification for Steel Bars, Carbon and Alloy, Cold Finished. 28 
e. A123, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 29 

Products. 30 
f. A153, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 31 
g. A269, Standard Specification for Seamless and Welded Austenitic Stainless Steel 32 

Tubing for General Service. 33 
h. A276, Standard Specification for Stainless Steel Bars and Shapes. 34 
i. A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 35 

Strength. 36 
j. A312, Standard Specification for Seamless, Welded, and Heavily Cold Worked 37 

Austenitic Stainless Steel Pipes. 38 
k. A325, Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 39 

Minimum Tensile Strength. 40 
l. A496, Standard Specification for Steel Wire, Deformed, for Concrete Reinforcement. 41 
m. A500, Standard Specification for Cold-Formed Welded and Seamless Carbon Steel 42 

Structural Tubing in Rounds and Shapes. 43 
n. A501, Standard Specification for Hot-Formed Welded and Seamless Carbon Steel 44 

Structural Tubing. 45 
o. A554, Standard Specification for Welded Stainless Steel Mechanical Tubing. 46 
p. A666, Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel 47 

Sheet, Strip, Plate, and Flat Bar. 48 
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q. A668, Standard Specification for Steel Forgings, Carbon and Alloy, for General 1 
Industrial Use. 2 

r. A780, Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 3 
Galvanized Coatings. 4 

s. A786, Standard Specification for Hot-Rolled Carbon, Low-.Alloy, High-Strength Low-5 
Alloy, and Alloy Steel Floor Plates. 6 

t. A992, Standard Specification for Steel for Structural Shapes. 7 
u. B221, Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 8 

Rods, Wire, Profiles, and Tubes. 9 
v. B308, Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural 10 

Profiles. 11 
w. B429, Standard Specification for Aluminum-Alloy Extruded Structural Pipe and Tube. 12 
x. F467, Standard Specification for Nonferrous Nuts for General Use. 13 
y. F468, Standard Specification for Nonferrous Bolts, Hex Cap Screws, and Studs for 14 

General Use. 15 
z. F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs. 16 
aa. F1553, Standard Guide for Specifying Chain Link Fence. 17 

4. American Welding Society (AWS): 18 
a. A5.1, Standard Specification for Carbon Steel Electrodes for Shielded Metal Arc 19 

Welding. 20 
b. D1.1, Structural Welding Code Steel. 21 
c. D1.2, Structural Welding Code Aluminum. 22 

5. National Association of Architectural Metal Manufacturers (NAAMM): 23 
a. AMP 510, Metal Stairs Manual. 24 
b. MBG 531, Metal Bar Grating Manual. 25 

6. Building code: 26 
a. International Code Council (ICC): 27 

1) International Building Code and associated standards, 2006 Edition including all 28 
amendments, referred to herein as Building Code. 29 

B. Qualifications: 30 
1. Qualify welding procedures and welding operators in accordance with AWS. 31 
2. Fabricator shall have minimum of 10 years experience in fabrication of metal items 32 

specified. 33 
3. Engineer for contractor-designed systems and components:  Professional structural engineer 34 

licensed in the State of Nebraska. 35 

1.3 DEFINITIONS 36 

A. Installer or Applicator: 37 
1. Installer or applicator is the person actually installing or applying the product in the field at 38 

the Project site. 39 
2. Installer and applicator are synonymous. 40 

B. Hardware:  As defined in ASTM A153. 41 

C. Galvanizing:  Hot-dip galvanizing per ASTM A123 or ASTM A153 with minimum coating of 42 
2.0 OZ of zinc per square foot of metal (average of specimens) unless noted otherwise or 43 
dictated by standard. 44 

1.4 SUBMITTALS 45 

A. Shop Drawings: 46 
1. See Specification Section 01340 for requirements for the mechanics and administration of 47 

the submittal process. 48 
2. Fabrication and/or layout Drawings and details: 49 

a. Submit drawings for all fabrications and assemblies. 50 
1) Include erection Drawings, Plans, Sections, details and connection details. 51 
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b. Identify materials of construction, shop coatings and third party accessories. 1 
3. Product technical data including: 2 

a. Acknowledgement that products submitted meet requirements of standards referenced. 3 
b. Manufacturer's installation instructions. 4 
c. Provide manufacturer's standard allowable load tables for the following: 5 

1) Grating and checkered plate. 6 
2) Expansion anchor bolts. 7 
3) Adhesive anchor bolts. 8 
4) Castings, trench covers and accessories. 9 

4. Contractor designed systems and components: 10 
a. Certification that manufactured units meet all design loads specified. 11 
b. Shop Drawings and engineering design calculations: 12 

1) Indicate design live loads. 13 
2) Sealed by a Professional Structural Engineer. 14 
3) Engineer will review for general compliance with Contract Documents. 15 

B. Miscellaneous Submittals: 16 
1. See Specification Section 01340 for requirements for the mechanics and administration of 17 

the submittal process. 18 
2. Certification of welders and welding processes. 19 

a. Indicate compliance with AWS. 20 

1.5 DELIVERY, STORAGE, AND HANDLING 21 

A. Deliver and handle fabrications to avoid damage. 22 

B. Store above ground on skids or other supports to keep items free of dirt and other foreign debris 23 
and to protect against corrosion. 24 

PART 2 - PRODUCTS 25 

2.1 ACCEPTABLE MANUFACTURERS 26 

A. Subject to compliance with the Contract Documents, the following manufacturers are 27 
acceptable: 28 
1. Headed studs and deformed bar anchors: 29 

a. Nelson Stud Welding Div., TRW Inc. 30 
b. Stud Welding Products, Inc. 31 

2. Expansion anchor bolts: 32 
a. Hilti Inc. 33 
b. ITW Ramset/Red Head. 34 
c. Simpson Strongtie. 35 

3. Adhesive anchor bolts: 36 
a. Hilti Inc. 37 
b. ITW Ramset/Red Head. 38 
c. Simpson Strongtie. 39 

4. Castings, trench covers and accessories: 40 
a. Neenah Foundry Co. 41 
b. Deeter Foundry Co. 42 
c. Barry Craft Construction Casting Co. 43 
d. McKinley Iron Works. 44 

5. Galvanizing repair paint: 45 
a. ZRC Products. 46 
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2.2 MATERIALS 1 

A. Steel: 2 
1. Structural: 3 

a. W-shapes and WT-shapes:  ASTM A992, Grade 50. 4 
b. All other plates and rolled sections:  ASTM A36. 5 
c. Painted unless otherwise noted on Drawings. 6 

2. Pipe:  ASTM A53, Types E or S, Grade B or ASTM A501. 7 
3. Structural tubing: 8 

a. ASTM A500, Grade B (46 ksi minimum yield). 9 
b. Painted unless otherwise noted on Drawings. 10 

4. Bolts, nuts and washers, high strength: 11 
a. ASTM A325. 12 
b. Galvanized, ASTM A153 unless noted otherwise on Drawings. 13 
c. Provide two (2) washers with all bolts. 14 

5. Bolts and nuts: 15 
a. ASTM A307, Grade A. 16 
b. Galvanized, ASTM A153 unless noted otherwise on Drawings. 17 

6. Welding electrodes:  AWS D1.1, E70 Series. 18 

B. Stainless Steel: 19 
1. Minimum yield strength of 30,000 psi and minimum tensile strength of 75,000 psi. 20 

a. Bars, shapes:  ASTM A276, Type 304. 21 
b. Tubing and pipe:  ASTM A269, ASTM A312 or ASTM A554, Type 304 or 316. 22 
c. Strip, plate and flat bars:  ASTM A666, Type 304 or 316, Grade A. 23 
d. Bolts and nuts:  ASTM F593, Type 303, 304 or 316. 24 

2. Minimum yield strength of 25,000 psi and minimum tensile strength of 70,000 psi. 25 
a. Strip, plate and flat bar for welded connections, ASTM A666, Type 304L or 316L. 26 

3. Welding electrodes:  In accordance with AWS for metal alloy being welded. 27 

C. Aluminum: 28 
1. Alloy 6061-T6, 32,000 psi tensile yield strength minimum. 29 

a. ASTM B221 and ASTM B308 for shapes including beams, channels, angles, tees and 30 
zees. 31 

2. Alloy 6063-T5 or T6, 15,000 psi tensile yield strength minimum. 32 
a. ASTM B221 and ASTM B429 for bars, rods, wires, pipes and tubes. 33 

3. ASTM F468, alloy 2024 T4 for bolts. 34 
4. ASTM F467, alloy 2024 T4 for nuts. 35 
5. Electrodes for welding aluminum:  AWS D1.2, filler alloy 4043 or 5356. 36 

D. Washers:  Same material and alloy as found in accompanying bolts and nuts. 37 

E. Embedded Anchor Bolts: 38 
1. Building anchor bolts:  ASTM A36, ASTM A307, or ASTM F1553, Grade 36, Galvanized. 39 
2. All other anchor bolts:  Type 304 or 316 stainless steel with matching nut and washer. 40 

F. Expansion Anchor Bolts and Adhesive Anchor Bolts: 41 
1. Stainless steel, Type 304, 314 or 316. 42 
2. Provide minimum edge distance cover and spacing as recommended by manufacturer, or as 43 

indicated on Drawings whichever is larger. 44 
a. Minimum embedment as recommended by manufacturer or eight (8) diameters of bolt, 45 

whichever is larger. 46 
b. Notify Engineer if required depth of embedment cannot be achieved at a particular 47 

anchor bolt location. 48 
c. Follow manufacturer's recommendations for installation and torque. 49 
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3. Submit manufacturer's load test data to verify at least the anchor bolt capacities at the 1 
following embedment depths: 2 
a. Data must be based on actual tests performed in unreinforced mass of concrete of not 3 

more than 4000 psi compressive strength. 4 
b. Capacity must be at a concrete temperature of at least 130 DegF. 5 

 6 
ANCHOR BOLT 
DIAMETER (IN) 

EMBEDMENT 
(IN) 

MINIMUM ULTIMATE 
TENSION CAPACITY (KIP)*, ** 

3/8 3 4.8 
1/2 4 8.1 
5/8 5 11.4 
3/4 6 15.4 
7/8 7 20.0 
1 8 24.7 
1-1/4 10 34.3 
* Data must be based on actual tests preformed in unreinforced mass concrete of not more 7 

than 4000 psi compressive strength. 8 
** Capacity must be at a concrete temperature of at least 130 DegF. 9 

 10 
4. Expansion anchor bolts: 11 

a. Kwik Bolt by Hilti, Inc. 12 
b. Trubolt by ITW Ramset/Red Head. 13 
c. Wedge-All:  By Simpson Strong-Tie. 14 

5. Adhesive anchor bolts: 15 
a. HVA Adhesive Anchor System by Hilti. 16 
b. HIT HY 150 Adhesive Anchor by Hilti. 17 
c. EPCON Ceramic 6 Epoxy by ITW Ramset/Red Head. 18 
d. Acrylic-Tie by Simpson Strong-Tie. 19 

6. Epoxy adhesive anchor bolts: 20 
a. HIT RE 500 Epoxy Adhesive Anchors by Hilti. 21 
b. ET Epoxy-Tie Adhesive by Simpson Strong-Tie. 22 
c. EPCON Ceramic 6 Epoxy Adhesive by ITW Ramset/Red Head. 23 

G. Headed Studs:  ASTM A108 with a minimum yield strength of 50,000 psi and a minimum 24 
tensile strength of 60,000 psi. 25 

H. Deformed Bar Anchors:  ASTM A496 with a minimum yield strength of 70,000 psi and a 26 
minimum tensile strength of 80,000 psi. 27 

I. Iron and Steel Hardware:  Galvanized in accordance with ASTM A153 when required to be 28 
galvanized. 29 

J. Galvanizing Repair Paint: 30 
1. High zinc dust content paint for regalvanizing welds and abrasions. 31 
2. Dried film shall contain not less than 93 percent zinc dust by weight. 32 
3. Similar to ZRC by ZRC Products. 33 
4. VOC:  0 LBS per GAL. 34 

K. Dissimilar Materials Protection:  See Specification Section 09905. 35 

2.3 FABRICATION 36 

A. Verify field conditions and dimensions prior to fabrication. 37 

B. Form materials to shapes indicated with straight lines, true angles, and smooth curves. 38 
1. Grind smooth all rough welds and sharp edges. 39 

a. Round all corners to approximately 1/32 - 1/16 IN nominal radius. 40 
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C. Provide drilled or punched holes with smooth edges. 1 
1. Punch or drill for field connections and for attachment of work by other trades. 2 

D. Weld Permanent Shop Connections: 3 
1. Welds to be continuous fillet type unless indicated otherwise. 4 
2. Full penetration butt weld at bends in stair stringers and ladder side rails. 5 
3. Weld structural steel in accordance with AWS D1.1 using Series E70 electrodes conforming 6 

to AWS A5.1. 7 
4. Weld aluminum in accordance with AWS D1.2. 8 
5. All headed studs to be welded using automatically timed stud welding equipment. 9 
6. Grind smooth welds that will be exposed. 10 

E. Conceal fastenings where practicable. 11 

F. Fabricate work in shop in as large assemblies as is practicable. 12 

2.4 SOURCE QUALITY CONTROL 13 

A. Surface Preparation: 14 
1. Refer to Specification Section 09905 for surface preparation requirements. 15 

B. Shop Applied Paint Coating Application: 16 
1. Refer to Specification Section 09905 for painting requirements. 17 

C. Contractor responsible for testing to qualify shop and field welders and as needed for 18 
Contractor's own quality control to ensure compliance with Contract Documents. 19 

D. Contractor provides sufficient notification and access so inspection and testing can be 20 
accomplished. 21 

E. Contractor pays for retesting of failed tests and for additional testing required when defects are 22 
discovered. 23 

PART 3 - EXECUTION 24 

3.1 INSTALLATION 25 

A. Set metal work level, true to line, plumb. 26 
1. Shim and grout as necessary. 27 

B. Adequate temporary bracing to provide safety, stability and to resist all loads to which the 28 
partially complete structure may be subjected, including construction activities and operation of 29 
equipment is the responsibility of the Contractor. 30 
1. Contractor shall be responsible for the design of the temporary bracing system. 31 

C. Welding: 32 
1. Conform to AWS D1.1 and requirements of Article 2.4. 33 
2. When joining two (2) sections of steel of different ASTM designations, welding techniques 34 

shall be in accordance with a qualified AWS D1.1 procedure. 35 

D. Clean stored material of all foreign matter accumulated during erection period. 36 

E. Bolt Field Connections:  Where practicable, conceal fastenings. 37 

F. Grind welds smooth where field welding is required. 38 

G. Remove all burrs and radius all sharp edges and corners of miscellaneous plates, angles, framing 39 
system elements, etc. 40 

H. Unless noted or specified otherwise: 41 
1. Provide washers for all bolted connections. 42 
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2. Where exposed, bolts shall extend a maximum of 3/4 IN and a minimum of 1/2 IN above 1 
the top nut. 2 
a. If bolts are cut off to required maximum height, threads must be dressed to allow nuts 3 

to be removed without damage to the bolt or the nuts. 4 

I. Repair damaged galvanized surfaces in accordance with ASTM A780. 5 
1. Prepare damaged surfaces by abrasive blasting or power sanding. 6 
2. Apply galvanizing repair paint to minimum 6 mils DFT in accordance with manufacturer's 7 

instructions. 8 

3.2 CLEANING 9 

A. After erection, installation or application, clean all miscellaneous metal fabrication surfaces of 10 
all dirt, weld slag and other foreign matter. 11 

B. Provide surface acceptable to receive field applied paint coatings specified in Specification 12 
Section 09905. 13 

END OF SECTION 14 
15 
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SECTION 07900 2 
JOINT SEALANTS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Sealant work. 7 

B. Related Specification Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 09905 - Painting and Protective Coatings. 11 

C. Work included consists of but is not necessarily limited to: 12 
1. Sealing all joints which will permit penetration of dust, air or moisture, unless sealing work 13 

is specifically required under other Specification Sections. 14 
a. Work may include the following: 15 

1) Flashing reglets and retainers. 16 
2) Flooring joints. 17 
3) Isolation joints. 18 
4) Concrete construction, control and expansion joints, exterior and interior. 19 
5) Sawed joints in interior concrete slabs. 20 
6) Joints at penetrations of walls, floors and decks by piping and other services and 21 

equipment. 22 
7) Sealing around piping, duct or conduit penetrations through roof, floors, interior 23 

and exterior walls. 24 
8) Other joints where sealant, expanding foam sealant or compressible sealant is 25 

indicated. 26 

1.2 QUALITY ASSURANCE 27 

A. Referenced Standards: 28 
1. American Concrete Institute (ACI): 29 

a. 302.1R, Guide for Concrete Floor and Slab Construction. 30 
2. ASTM International (ASTM): 31 

a. C834, Standard Specification for Latex Sealants. 32 
b. C920, Standard Specification for Elastomeric Joint Sealants. 33 
c. C1521, Standard Practice for Evaluating Adhesion of Installed Weatherproofing 34 

Sealant Joints. 35 
3. NSF International (NSF): 36 

a. 61, Drinking Water System Components -- Health Effects. 37 
4. Underwriters Laboratories, Inc. (UL). 38 

B. Qualifications:  Sealant applicator shall have minimum five (5) years experience using products 39 
specified on projects with similar scope. 40 

1.3 DEFINITIONS 41 

A. Defect(ive):  Failure of watertightness or airtightness. 42 

B. Finish sealant:  Sealant material per this specification applied over face of compressible sealant 43 
or expanding foam sealant specified, to provide a finished, colored sealant joint. 44 
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C. Installer or Applicator: 1 
1. Installer or applicator is the person actually installing or applying the product in the field at 2 

the Project site. 3 
2. Installer and applicator are synonymous. 4 

D. "Interior wet areas":  Entire area is considered wet. 5 

E. "Seal," "sealing" and "sealant":  Joint sealant work. 6 

1.4 SUBMITTALS 7 

A. Shop Drawings: 8 
1. See Specification Section 01340 for requirements for the mechanics and administration of 9 

the submittal process. 10 
2. Product technical data including: 11 

a. Acknowledgement that products submitted meet requirements of standards referenced. 12 
b. Manufacturer's installation instructions. 13 
c. Manufacturer's recommendations for joint cleaner, primer, backer rod, tooling and bond 14 

breaker. 15 
3. Certification from sealant manufacturer stating product being used is recommended for and 16 

is best suited for joint in which it is being applied. 17 
4. Certification of applicator qualification. 18 

B. Samples: 19 
1. Cured sample of each color for Engineer's color selection. 20 
2. Color chart not acceptable. 21 

C. Miscellaneous Submittals:  See Specification Section 01340 for requirements for the mechanics 22 
and administration of the submittal process. 23 

1.5 DELIVERY, STORAGE, AND HANDLING 24 

A. Deliver material in manufacturer's original unopened containers with labels intact:  Labels shall 25 
indicate contents and expiration date on material. 26 

PART 2 - PRODUCTS 27 

2.1 ACCEPTABLE MANUFACTURERS 28 

A. Subject to compliance with the Contract Documents, the following manufacturers are 29 
acceptable: 30 
1. Compressible sealant: 31 

a. Polytite Manufacturing Corporation. 32 
b. Emseal. 33 
c. Norton. 34 
d. Sandell. 35 

2. Expanding foam sealant: 36 
a. Macklanburg Duncan. 37 
b. Convenience Products. 38 
c. FAI International, Inc. 39 

3. Polyether sealants: 40 
a. BASF Sonneborn. 41 
b. ChemLink, Inc. 42 

4. Polysulfide rubber sealant: 43 
a. Pecora. 44 
b. BASF Sonneborn. 45 
c. PolySpec. 46 
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5. Polyurea joint filler: 1 
a. Dayton Superior Specialty Chemical Corporation. 2 
b. Euclid Chemical Co. 3 
c. L&M Construction Chemicals, Inc. 4 
d. BASF Sonneborn. 5 

6. Polyurethane sealants: 6 
a. Pecora. 7 
b. Sika Chemical Corp. 8 
c. BASF Sonneborn. 9 
d. Tremco. 10 

7. Silicone sealants: 11 
a. ChemLink. 12 
b. GE Construction Sealants. 13 
c. Dow Corning. 14 
d. Tremco. 15 

8. Backer rod, compressible filler, primer, joint cleaners, bond breaker:  As recommended by 16 
sealant manufacturer. 17 

2.2 MATERIALS 18 

A. Sealants - General: 19 
1. Provide colors matching materials being sealed. 20 
2. Where compound is not exposed to view in finished work, provide manufacturer's color 21 

which has best performance. 22 
3. Nonsagging sealant for vertical and overhead horizontal joints. 23 
4. Sealants for horizontal joints:  Self-leveling pedestrian/traffic grade. 24 
5. Joint cleaner, primer, bond breaker:  As recommended by sealant manufacturer. 25 
6. Sealant backer rod and/or compressible filler: 26 

a. Closed cell polyethylene, polyethylene jacketed polyurethane foam, or other flexible, 27 
nonabsorbent, non-bituminous material recommended by sealant manufacturer to: 28 
1) Control joint depth. 29 
2) Break bond of sealant at bottom of joint. 30 
3) Provide proper shape of sealant bead. 31 
4) Serve as expansion joint filler. 32 

B. Compressible Sealant: 33 
1. Foamed polyurethane strip saturated with polymerized polybutylene waterproofing coated 34 

on front face with nonreactive release agent that will act as bond breaker for applied sealant. 35 
a. Polytite Manufacturing Corp. "Polytite-B." 36 

2. Adhesive:  As recommended by sealant manufacturer. 37 

C. Expanding Foam Sealant: 38 
1. One (1) or two (2) component fire rated moisture cured expanding urethane. 39 
2. Shall not contain formaldehyde. 40 
3. Density:  Minimum 1.5 pcf. 41 
4. Closed cell content:  Minimum 70 percent. 42 
5. R-value:  Minimum 5.0/IN. 43 
6. Flame spread:  Less than 25. 44 
7. Smoke developed:  Less than 25. 45 

D. Polyether Sealant: 46 
1. Silyl-terminated polyether polymer. 47 
2. ASTM C920, Type S, Grade NS, Class 50, Use NT, M, A, and O. 48 

a. BASF Sonneborn Sonolastic 150 with VLM Technology. 49 
b. ChemLink DuraLink. 50 

E. Polysulfide Rubber Sealant: 51 
1. One (1) or two (2) component. 52 
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2. Meet ASTM C920. 1 
a. Pecora Synthacalk GC2+. 2 
b. BASF Sonneborn - Sonolastic Polysulfide Sealant. 3 
c. PolySpec THIOKOL 2235. 4 

F. Polyurea Joint Filler: 5 
1. Two (2) component, semi-rigid material for filling formed or saw-cut control joints in 6 

interior concrete slabs. 7 
a. Dayton Superior Specialty Chemical Corp. "Joint Fill, Joint Seal, Joint Saver II" as 8 

required for condition and recommended by manufacturer. 9 
b. Euclid Chemical Co. "EUCO QWIK" joint. 10 
c. L&M Construction Chemicals, Inc. "Joint Tite 750". 11 
d. BASF Sonneborn "TF-100" control joint filler. 12 

2. Comply with ACI 302.1R performance recommendations regarding control and 13 
construction joints. 14 

3. Color:  Gray. 15 

G. Polyurethane Sealant: 16 
1. One (1) or two (2) components. 17 
2. Paintable. 18 
3. Meet ASTM C920 Type S or Type M, Grade NS or P, Class 25, Use NT, T, M, A and O. 19 

a. Pecora Dynatrol-IXL, Dynatrol II, Urexpan NR-200, NR-201. 20 
b. Sika Chemical Corporation Sikaflex-1a, Sikaflex-2C NS/SL. 21 
c. BASF Sonneborn Sonolastic NP-1, NP-II, SL-1 SL-2. 22 
d. Tremco Dymonic or Dymeric, Vulkem 116,227,45,245. 23 

H. Silicone Sealant: 24 
1. One (1) component. 25 
2. Meet ASTM C920, Type S, Grade NS, Class 25, Use NT, G, A, O. 26 

a. ChemLink:  DuraSil. 27 
b. General Electric:  Silpruf, Silglaze II. 28 
c. General Electric:  Sanitary 1700 sealant for sealing around plumbing fixtures. 29 
d. Dow Corning:  786 for sealing around plumbing fixtures. 30 
e. Dow Corning:  790, 795. 31 
f. Tremco:  Spectrem 1, Spectrem 3, Tremsil 600. 32 

3. Mildew resistant for sealing around plumbing fixtures. 33 

PART 3 - EXECUTION 34 

3.1 PREPARATION 35 

A. Before use of any sealant, investigate its compatibility with joint surfaces, fillers and other 36 
materials in joint system. 37 

B. Use only compatible materials. 38 

C. Where required by manufacturer, prime joint surfaces. 39 
1. Limit application to surfaces to receive sealant. 40 
2. Mask off adjacent surfaces. 41 

D. Provide joint depth for joints receiving polyurea joint filler in accordance with manufacturer's 42 
recommendations. 43 

3.2 INSTALLATION 44 

A. Install products in accordance with manufacturer's instructions and UL requirements. 45 

B. Clean all joints. 46 

C. Make all joints water and airtight. 47 
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D. Make depth of sealing compounds, except expanding foam and polyurea sealant, not more than 1 
one-half width of joint, but in no case less than 1/4 IN nor more than 1/2 IN unless 2 
recommended otherwise by the manufacturer. 3 

E. Provide correctly sized backer rod, compressible filler or compressible sealant in all joints to 4 
depth recommended by manufacturer: 5 
1. Take care to not puncture backer rod and compressible filler. 6 
2. Provide joint backer rod as recommended by the manufacturer for polyurea joint filler. 7 

F. Apply bond breaker where required. 8 

G. Tool sealants using sufficient pressure to fill all voids. 9 

H. Upon completion, leave sealant with smooth, even, neat finish. 10 

I. Where piping, conduit, ductwork, etc., penetrate wall, seal each side of wall opening. 11 

J. Install compressible sealant to position at indicated depth. 12 
1. Size so that width of material is twice joint width. 13 
2. Take care to avoid contamination of sides of joint. 14 
3. Protect side walls of joint (to depth of finish sealant). 15 
4. Install with adhesive faces in contact with joint sides. 16 
5. Install finish sealant where indicated. 17 

K. Install expanding foam sealant to minimum 4 IN depth or thickness of wall being penetrated if 18 
less than 4 IN or as indicated on Drawings. 19 
1. Provide adequate fire rated backing material as required. 20 
2. Hold material back from exposed face of wall as necessary to allow for installation of 21 

backer rod and finish sealant. 22 
a. Allow expanding foam sealant to completely cure prior to installing backer rod and 23 

finish sealant. 24 
3. Trim off excess material flush with surface of the wall if not providing finished sealant. 25 

3.3 SCHEDULE 26 

A. Furnish sealant as indicated for the following areas: 27 
1. Exterior areas: 28 

a. Above grade:  Polyether Polyurethane, Silicone. 29 
b. Below grade:  Polyurethane. 30 

2. Interior areas: 31 
a. Noncorrosive areas: 32 

1) Wet exposure:  Polyether Polyurethane, Silicone. 33 
a) Toilet rooms, locker rooms, janitor closets or similar areas:  Mildew resistant 34 

silicone. 35 
2) Dry exposure:  Polyether Polyurethane, Silicone, unless noted otherwise. 36 

3. Compressible sealant:  Where indicated. 37 
4. Exterior wall penetrations:  Expanding urethane foam, with finish sealant. 38 

a. Finish sealant: 39 
1) Exterior side: 40 

a) Above grade:  Polyether. 41 
b) Below grade:  Polyurethane. 42 

2) Interior side: 43 
a) Noncorrosive area: 44 

(1) Wet exposure:  Polyether Polyurethane, Silicone. 45 
(2) Dry exposure:  Polyether Polyurethane, Silicone, unless noted otherwise. 46 

END OF SECTION 47 
48 
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2012/01/12 1 

SECTION 09905 2 
PAINTING AND PROTECTIVE COATINGS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. High performance industrial coatings (HPIC). 7 
2. Any other coating, thinner, accelerator, inhibitor, etc., specified or required as part of a 8 

complete System specified in this Section. 9 
3. Minimum surface preparation requirements. 10 

B. Related Sections include but are not necessarily limited to: 11 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 12 
2. Division 1 - General Requirements. 13 
3. Section 05505 - Metal Fabrications. 14 
4. Section 11005 - Equipment:  Basic Requirements. 15 

1.2 QUALITY ASSURANCE 16 

A. Referenced Standards: 17 
1. ASTM International (ASTM). 18 
2. American Water Works Association (AWWA). 19 

a. ANSI/AWWA C210 Liquid Epoxy Coating Systems for the Interior and Exterior of 20 
Steel Water Pipelines. 21 

b. ANSI/AWWA C213 Fusion-Bonded Epoxy Coating for the Interior and Exterior of 22 
Steel Water Pipelines. 23 

3. Environmental Protection Agency (EPA). 24 
4. National Bureau of Standards (NBS): 25 

a. Certified Coating Thickness Calibration Standards. 26 
5. National Sanitation Foundation International (NSF). 27 
6. The Society for Protective Coatings (SSPC): 28 

a. PA 2, Measurement of Dry Paint Thickness with Magnetic Gages. 29 
b. SP 1, Solvent Cleaning. 30 
c. SP 2, Hand Tool Cleaning. 31 
d. SP 3, Power Tool Cleaning. 32 

7. The Society for Protective Coatings/NACE International (SSPC/NACE): 33 
a. SP 6/NACE No. 3, Commercial Blast Cleaning. 34 
b. SP 10/NACE No. 2, Near-White Blast Cleaning. 35 
c. SP 12/NACE No. 5, Surface Preparation and Cleaning of Steel and Other Hard 36 

Materials by High and Ultrahigh Pressure Water Jetting Prior to Recoating. 37 

B. Qualifications: 38 
1. Coating manufacturer's authorized representative shall provide written statement attesting 39 

that applicator has been instructed on proper preparation, mixing and application procedures 40 
for coatings specified. 41 

2. Applicators shall have minimum of 10 years experience in application of similar products 42 
on similar project. 43 
a. Provide references for minimum of three (3) different projects completed in the last 44 

year with similar scope of work. 45 
b. Include name and address of project, size of project in value (painting) and contact 46 

person. 47 
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C. Miscellaneous: 1 
1. Furnish paint through one (1) manufacturer unless noted otherwise. 2 

D. Deviation from specified mil thickness or product type is not allowed without written 3 
authorization of Engineer. 4 

E. Material shall not be thinned unless approved, in writing, by paint manufacturer's authorized 5 
representative and approved by Owner. 6 

1.3 DEFINITIONS 7 

A. Installer or Applicator: 8 
1. Installer or applicator is the person actually installing or applying the product in the field at 9 

the Project site. 10 
2. Installer and applicator are synonymous. 11 

B. Approved Factory Finish:  Finish on a product in compliance with the finish specified in Part 3 – 12 
Execution of this Section. 13 

C. Corrosive Environment:  Immersion in, or not more than 6 IN above, or subject to frequent 14 
condensation, spillage or splash of a corrosive material such as water, wastewater, or chemical 15 
solution; or chronic exposure to corrosive, caustic or acidic agent, chemicals, chemical fumes, 16 
chemical mixture, or solutions with pH range of 5 to 9. 17 

D. Exposed Exterior Surface: 18 
1. Surface which is exposed to weather but not necessarily exposed to view as well as surface 19 

exposed to view. 20 
2. Exterior surfaces are considered corrosive environment. 21 

E. Finished Area:  One that has finish called for on Room Finish Schedule or is indicated, on 22 
Drawings, to be painted. 23 

F. Paint includes the following: 24 
1. High performance industrial coatings (HPIC) include:  Epoxies, urethanes, vinyl ester, 25 

waterborne vinyl acrylic emulsions, acrylates, silicones, alkyds, acrylic emulsions and any 26 
other coating listed as a HPIC. 27 

G. Surface Hidden from View:  Surfaces such as those within pipe chases, and between bottom side 28 
of grating floors and top of floor structure below. 29 

H. HPIC:  High performance industrial coatings. 30 

I. VOC:  Volatile organic compounds. 31 

J. Water level for purposes of painting:  See Drawings. 32 

1.4 SUBMITTALS 33 

A. Shop Drawings: 34 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 35 

process. 36 
2. Product technical data including: 37 

a. Acknowledgement that products submitted meet requirements of standards referenced. 38 
b. Manufacturer's application instructions. 39 
c. Manufacturer's surface preparation instructions. 40 
d. If products being used are manufactured by Company other than listed in Article 2.2, 41 

provide complete individual data sheet comparison of proposed products with specified 42 
products including application procedure, coverage rates and verification that product is 43 
designed for intended use. 44 

e. Contractor's written plan of action for containing airborne particles created by blasting 45 
operation and location of disposal of spent contaminated blasting media. 46 

f. Coating manufacturer's recommendation on abrasive blasting. 47 
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g. Manufacturer's recommendation for universal barrier coat. 1 
h. Manufacturer’s recommendation for providing temporary or supplemental heat or 2 

dehumidification or other environmental control measures. 3 
3. Manufacturer's statement regarding applicator instruction on product use. 4 
4. Applicator experience qualifications. 5 

a. No submittal information will be reviewed until Engineer has received and approved 6 
applicator qualifications. 7 

5. Certification that coating systems proposed for use have been reviewed and approved by 8 
Senior Corrosion Specification Specialist employed by the coating manufacturer. 9 

B. Samples: 10 
1. Manufacturer's full line of colors for Engineer's color selection. 11 
2. After initial color selection by Engineer provide two 3 x 5 IN samples of each color 12 

selected. 13 

C. Miscellaneous Submittals: 14 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 15 

process. 16 
2. Approval of application equipment. 17 
3. Applicator's daily record: 18 

a. Submit daily record at end of each week in which painting work is performed. 19 

1.5 DELIVERY, STORAGE, AND HANDLING 20 

A. Deliver in original containers, labeled as follows: 21 
1. Name or type number of material. 22 
2. Manufacturer's name and item stock number. 23 
3. Contents, by volume, of major constituents. 24 
4. Warning labels. 25 
5. VOC content. 26 

PART 2 - PRODUCTS 27 

2.1 ACCEPTABLE MANUFACTURERS 28 

A. Subject to compliance with the Contract Documents, only the following manufacturers are 29 
acceptable: 30 
1. High performance industrial coatings: 31 

a. Tnemec. 32 
b. Ameron Protective Coatings Div. 33 
c. ICI Devoe. 34 
d. Or approved equal. 35 

2.2 MATERIALS 36 

A. All materials used must contain not more than 0.80 LBS/GAL VOC unless noted otherwise. 37 

B. For unspecified materials such as thinner, provide manufacturer's recommended products. 38 

C. Paint Systems - General: 39 
1. P = prime coat. 40 
2. F1, F2 . . . Fn = first finish coat, second finish coat . . . . nth finish coat, color as selected by 41 

Engineer. 42 
3. If two (2) finish coats of same material are required, Contractor may, at his option and by 43 

written approval from paint manufacturer, apply one (1) coat equal to mil thickness of two 44 
(2) coats specified. 45 

D. HPIC products specified are manufactured by Tnemec. 46 
47 
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E. Paint Systems (Systems not shown are not used): 1 
1. HPIC SYSTEM #2 - Polyamidoamine Epoxy Primer with Polyamidoamine Epoxy or 2 

Waterborne Acrylic Polyurethane Finish Coat(s). 3 
a. Prime coat: 4 

1) P1 = 1 coat, 5 mils, Series L69 Epoxoline (Polyamidoamine Epoxy), VOC = 0.80. 5 
b. Finish coat(s): 6 

1) F1 = 1 coat, 5 mils, Series L69 Epoxoline (Polyamidoamine Epoxy). 7 
2) F2 = 1 coat, 2.5 mils, Series 1080 Endura-Shield W.B.(Waterborne Acrylic 8 

Polyurethane), VOC = 0.80. 9 
2. HPIC SYSTEM #3 - Polyamidoamine Epoxy Primer with Polyamidoamine Epoxy or 10 

Waterborne Acrylic Polyurethane Top Coat(s). 11 
a. Prime coat: 12 

1) P1 = 1 coat, 5 mils, Series L69 Epoxoline (Polyamidoamine Epoxy). 13 
b. Finish coat(s): 14 

1) Interior: 15 
a) F1 = 1 coat, 5 mils, Series L69 Epoxoline (Polyamidoamine Epoxy). 16 

2) Exterior: 17 
a) F1 = 1 coat, 2.5 mils, Series 1080 Endura-Shield W.B. (Waterborne Acrylic 18 

Polyurethane). 19 
3. SYSTEM #41 - Touch-up of galvanized surfaces not requiring a top coat. 20 

PART 3 - EXECUTION 21 

3.1 ITEMS TO BE PAINTED 22 

A. Appurtenant surfaces include: 23 
1. Piping, valves, and fittings. 24 

a. All bituminous coated ductile iron pipe to have coating completely removed prior to 25 
painting. 26 

2. Conduit, device boxes, junction boxes and covers, pull boxes and covers and supports when 27 
mounted on surface required to be painted. 28 

3. Miscellaneous ferrous metal surfaces. 29 
4. Outside of ferrous metal tankage. 30 
5. Structural Steel. 31 

3.2 ITEMS NOT TO BE PAINTED 32 

A. General:  Do not paint items listed in Article 3.2 unless specifically noted in the Contract 33 
Documents to be painted. 34 

B. Items with Approved Factory Finish:  These items may require repair of damaged painted areas 35 
or painting of welded connections. 36 

C. Electrical Equipment: 37 
1. Do not field paint electrical equipment except where painting is specifically stated 38 

elsewhere in these Contract Documents, or where the equipment is subject to a corrosive 39 
environment. 40 

D. Surfaces Hidden from View Except: 41 
1. Ferrous metal surfaces. 42 
2. Piping (if the balance of the pipe is painted). 43 
3. Equipment (if the balance of the equipment is painted). 44 

E. Other Items: 45 
1. Stainless steel surfaces. 46 
2. Aluminum surfaces. 47 
3. Fiberglass surfaces. 48 
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4. Interior of pipe, ductwork, and conduits. 1 
5. Moving parts of mechanical and electrical units where painting would interfere with the 2 

operation of the unit. 3 
6. Code labels and equipment identification and rating plates. 4 
7. Exterior concrete or precast concrete surfaces. 5 
8. Face brick except where specifically shown to be painted on the Drawings. 6 
9. Pipe jacketing. 7 
10. Prefinished metal. 8 
11. Steel deck, unless specifically noted to be painted in these Contract Documents. 9 
12. Contact surfaces of friction-type connections. 10 
13. Bituminous coated ductile iron pipe. 11 

a. See Paragraph 3.1B. 12 
14. Galvanized steel items, unless specifically noted to be painted. 13 

3.3 SCHEDULE OF ITEMS TO BE PAINTED AND PAINTING SYSTEMS 14 

A. Structural Steel: 15 
1. Non-immersion surfaces subject to corrosive environment:  SYSTEM #2. 16 
2. All other (non-corrosive dry environment):  SYSTEM #2. 17 

B. Miscellaneous ferrous metals (non-corrosive dry environment):  SYSTEM #2. 18 
1. Not for coating structural steel, steel joist, and products with approved factory finishes. 19 

C. Ferrous metals subject to Corrosive Environment:  SYSTEM #2. 20 
1. Includes ferrous metal components of equipment located in Corrosive Environments such as 21 

piping, pumps and similar items. 22 

D. Steel equipment with existing paint coating or factory-applied prime or finish coating not 23 
complying with this Specification:  SYSTEM #2. 24 
1. Includes equipment specifically indicated in the Contract Documents to be painted. 25 
2. Factory-applied coats to remain. 26 

E. Pipe, Valves, and Fittings: 27 
1. Steel, cast-iron, and uncoated ductile iron:  SYSTEM #2. 28 

F. Galvanized Metals: 29 
1. Field touch-up where top coat is required:  SYSTEM #3, prime and first finish coat only. 30 

a. Prime paint only the damaged area. 31 
2. Assembled galvanized steel items:  SYSTEM #3. 32 
3. Field touch-up of galvanized surfaces not requiring a finish top coat:  SYSTEM #41. 33 

a. Paint only damaged areas. 34 

G. Electrical Conduit: 35 
1. Galvanized:  SYSTEM #3. 36 
2. PVC coated:  SYSTEM #3. 37 

3.4 PREPARATION 38 

A. General: 39 
1. Prepare surfaces to be painted in accordance with coating manufacturer's instructions and 40 

this Section unless noted otherwise in the Specification. 41 
2. Remove all dust, grease, oil, compounds, dirt and other foreign matter which would prevent 42 

bonding of coating to surface. 43 

B. Protection: 44 
1. Protect surrounding surfaces not to be coated. 45 
2. Remove and protect hardware, accessories, plates, fixtures, finished work, and similar 46 

items; or provide ample in-place protection. 47 
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C. Prepare and Paint Before Assembly:  Where component is subject to corrosive or highly 1 
corrosive environment, prepare and paint, before assembly, all surfaces which may be subject to 2 
environment which are inaccessible after assembly. 3 

D. Ferrous Metal: 4 
1. Prepare steel and ductile iron pipe in accordance with pipe manufacturer's recommendations 5 

and AWWA. 6 
2. Complete fabrication, welding or burning before beginning surface preparation. 7 

a. Chip or grind off flux, spatter, slag or other laminations left from welding. 8 
b. Remove mill scale. 9 
c. Grind smooth rough welds and other sharp projections. 10 

3. Solvent or water jet and detergent clean in accordance with SSPC SP 1 or 11 
SSPC SP 12/NACE No. 5 all surfaces scheduled to receive additional SSPC surface 12 
preparation. 13 

4. Surfaces subject to corrosive environment and all surfaces subject to immersion service: 14 
a. Near-white blast clean in accordance with SSPC SP 10/NACE No. 2. 15 

1) All piping subject to condensation are considered as being in immersion service. 16 
5. All interior and exterior surfaces: 17 

a. Minimum commercial blast clean in accordance with SSPC SP 6/NACE No. 3. 18 

E. Preparation by Abrasive Blasting: 19 
1. All abrasive-blasted ferrous metal surfaces shall be inspected immediately prior to 20 

application of paint coatings. 21 
a. Inspection shall be performed to determine cleanliness and profile depth of blasted 22 

surfaces and to certify that surface has been prepared in accordance with these 23 
Specifications. 24 

2. Schedule the abrasive blasting operation so blasted surfaces will not be wet after blasting 25 
and before painting. 26 

3. Perform additional blasting and cleaning as required to achieve surface preparation required. 27 
a. Prior to painting, reblast surfaces allowed to set overnight and surfaces that show rust 28 

bloom. 29 
b. Surfaces allowed to set overnight or surfaces which show rust bloom prior to painting 30 

shall be reinspected prior to paint application. 31 
4. Profile depth of blasted surface:  Not less than 1 mil or greater than 2 mils unless required 32 

otherwise by coating manufacturer. 33 
5. Provide compressed air for blasting that is free of water and oil. 34 

a. Provide accessible separators and traps. 35 
6. Confine blast abrasives to area being blasted. 36 

a. Provide shields of polyethylene sheeting or other such barriers to confine blast material. 37 
b. Plug pipes, holes, or openings before blasting and keep plugged until blast operation is 38 

complete and residue is removed. 39 
7. Protect nameplates, valve stems, rotating equipment, motors and other items that may be 40 

damaged from blasting. 41 
8. Reblast surfaces not meeting requirements of these Specifications. 42 
9. Abrasive blasting media may be recovered, cleaned and reused providing Contractor 43 

submits, for Engineer's review, a comprehensive recovery plan outlining all procedures and 44 
equipment proposed in reclamation process. 45 

10. Properly dispose of blasting material contaminated with debris from blasting operation not 46 
scheduled to be reused. 47 

3.5 APPLICATION 48 

A. General: 49 
1. Thin, mix and apply coatings by brush, roller, or spray in accordance with manufacturer's 50 

installation instructions. 51 
a. Application equipment must be inspected and approved in writing by coating 52 

manufacturer. 53 
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2. Temperature and weather conditions: 1 
a. Do not paint surfaces when surface temperature is below 50 DegF unless product has 2 

been formulated specifically for low temperature application and application is 3 
approved in writing by Engineer and paint manufacturer's authorized representative. 4 

b. Avoid painting surfaces exposed to hot sun. 5 
c. Do not paint on damp surfaces. 6 

3. Immediately after surface has been inspected, apply structural steel, miscellaneous steel and 7 
steel joist prime coat in the factory. 8 
a. Finish coats shall be applied in the factory as specified in this Section.  Any scratched, 9 

marred, or damaged areas to the paint surface after installation shall be repaired by the 10 
Contractor in the field. 11 

b. Prime coat referred to here is prime coat as indicated in this Specification. 12 
1) Structural steel, miscellaneous steel and steel joist prime coating applied in factory 13 

(shop) as part of Fabricator's standard rust inhibiting and protection coating is not 14 
acceptable as replacement for specified prime coating. 15 

4. Provide complete coverage to mil thickness specified. 16 
a. Thickness specified is dry mil thickness. 17 
b. All paint systems are "to cover." 18 

1) In situations of discrepancy between manufacturer's square footage coverage rates 19 
and mil thickness, mil thickness requirements govern. 20 

c. When color or undercoats show through, apply additional coats until paint film is of 21 
uniform finish and color. 22 

5. If so directed by Engineer, do not apply consecutive coats until Engineer has had an 23 
opportunity to observe and approve previous coats. 24 

6. Apply materials under adequate illumination. 25 
7. Evenly spread to provide full, smooth coverage. 26 
8. Work each application of material into corners, crevices, joints, and other difficult to work 27 

areas. 28 
9. Avoid degradation and contamination of blasted surfaces and avoid intercoat contamination. 29 

a. Clean contaminated surfaces before applying next coat. 30 
10. Smooth out runs or sags immediately, or remove and recoat entire surface. 31 
11. Allow preceding coats to dry before recoating. 32 

a. Recoat within time limits specified by coating manufacturer. 33 
b. If recoat time limits have expired reprepare surface in accordance with coating 34 

manufacturer's printed recommendations. 35 
12. Allow coated surfaces to cure prior to allowing traffic or other work to proceed. 36 
13. Coat all aluminum in contact with dissimilar materials. 37 
14. When coating rough surfaces which cannot be backrolled sufficiently, hand brush coating to 38 

work into all recesses. 39 

B. Prime Coat Application: 40 
1. Prime all surfaces indicated to be painted. 41 

a. Apply prime coat in accordance with coating manufacturer's written instructions and as 42 
written in this Section. 43 

2. Ensure field-applied repair coatings are compatible with factory-applied coatings. 44 
a. Ensure new coatings applied over existing coatings are compatible. 45 
b. Employ services of coating manufacturer's qualified technical representative. 46 

1) Certify through material data sheets. 47 
2) Perform test patch. 48 

c. If field-applied repair coating is found to be not compatible, require the coating 49 
manufacturer's technical representative to recommend, in writing, product to be used as 50 
barrier coat, thickness to be applied, surface preparation and method of application. 51 

d. At Contractor's option, coatings may be removed, surface reprepared, and new coating 52 
applied using appropriate paint system listed in Paragraph 2.2E. 53 
1) All damage to surface as result of coating removal shall be repaired to original 54 

condition or better by Contractor at no additional cost to Owner. 55 
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3. Prime ferrous metals embedded in concrete to minimum of 1 IN below exposed surfaces. 1 
4. Apply zinc-rich primers while under continuous agitation. 2 
5. Ensure abrasive blasting operation does not result in embedment of abrasive particles in 3 

paint film. 4 
6. Brush or spray bolts, welds, edges and difficult access areas with primer prior to primer 5 

application over entire surface. 6 
7. Touch up damaged primer coats prior to applying finish coats. 7 

a. Restore primed surface equal to surface before damage. 8 

C. Finish Coat Application: 9 
1. Apply finish coats in accordance with coating manufacturer's written instructions and in 10 

accordance with this Section; manufacturer instructions take precedent over these 11 
Specifications. 12 

2. Touch up damaged finish coats using same application method and same material specified 13 
for finish coat. 14 
a. Prepare damaged area in accordance with Article 3.4. 15 

3.6 COLOR CODING AND LABELING 16 

A. Paint color of pipe in accordance with Article 3.9 – SCHEDULE of this Specification Section. 17 

B. Label piping using the following criteria at 20 FT maximum centers. 18 
1. Label the inlet piping and outlet piping at the WTP Building. 19 
2. Use Self-Adhesive Tape Tags of vinyl tape material with a five (5) mil minimum thickness. 20 
3. Size of tape tags per manufacturer’s recommendations for the pipe diameter. 21 
4. Legend on tape tags to be pre-printed black lettering on white background. 22 
5. Text for the tape tags for the inlet and outlet piping is given in Specification Section 15060. 23 

3.7 FIELD QUALITY CONTROL 24 

A. Maintain Daily Record: 25 
1. Provide the following information for each coat of paint applied: 26 

a. Date, starting time, end time, and all breaks taken by painters. 27 
b. For exterior painting: 28 

1) Sky condition. 29 
2) Wind speed and direction. 30 

c. Air temperature. 31 
d. Relative humidity. 32 
e. Moisture content of substrate prior to each coat. 33 
f. Provisions utilized to maintain work area within manufacturer's recommended 34 

application parameters. 35 
g. Surface temperature of substrate to which paint is being applied. 36 

2. Format for daily record to be computer generated. 37 

B. Measure wet coating with wet film thickness gages. 38 

C. Measure coating dry film thickness in accordance with SSPC PA 2 using Mikrotest gage 39 
calibrated against NBS "Certified Coating Thickness Calibration Standards." 40 
1. Engineer may measure coating thickness at any time during project to assure conformance 41 

with Specifications. 42 

D. Measure surface temperature of items to be painted with surface temperature gage specifically 43 
designed for such. 44 

E. Measure substrate humidity with humidity gage specifically designed for such. 45 

F. Provide wet paint signs. 46 

3.8 CLEANING 47 

A. Clean paint spattered surfaces. 48 
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1. Use care not to damage finished surfaces. 1 

B. Upon completion of painting, replace hardware, accessories, plates, fixtures, and similar items. 2 

C. Remove surplus materials, scaffolding, and debris. 3 
1. Leave areas broom clean. 4 

3.9 SCHEDULE 5 

A. Piping Color Schedule (Colors based on Tnemec): 6 
1. Match existing piping colors. 7 
2. Water Treatment Plant Piping Color Schedule: 8 

a. Inlet Piping to the Vessels: Spruce Green SW No. MC36. 9 
b. Outlet Piping from the Vessels: Light Green Diamond Vogel SW No. CH-1301. 10 

END OF SECTION 11 
12 
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2012/01/06 1 

SECTION 11005 2 
EQUIPMENT:  BASIC REQUIREMENTS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Requirements of this Specification Section apply to all equipment provided on the Project 7 

including that found in Divisions 11, 15 and 16, even if not specifically referenced in 8 
individual "Equipment" articles of those Specification Sections. 9 

B. Related Sections include but are not necessarily limited to: 10 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 11 
2. Division 1 - General Requirements. 12 
3. Section 03308 - Concrete, Materials and Proportioning. 13 
4. Section 05505 - Metal Fabrications. 14 
5. Section 07900 - Joint Sealants. 15 
6. Section 09905 - Painting and Protective Coatings. 16 
7. Division 11 - Equipment. 17 
8. Section 15060 - Pipe and Pipe Fittings:  Basic Requirements. 18 
9. Division 16 - Electrical. 19 

1.2 QUALITY ASSURANCE 20 

A. Referenced Standards: 21 
1. American Bearing Manufacturers Association (ABMA). 22 
2. American Gear Manufacturers Association (AGMA). 23 
3. ASTM International (ASTM): 24 

a. F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs. 25 
4. International Electrotechnical Commission (IEC). 26 
5. Institute of Electrical and Electronics Engineers, Inc. (IEEE). 27 
6. National Electrical Manufacturers Association (NEMA): 28 

a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 29 
b. ICS 6, Enclosures for Industrial Control and System. 30 
c. MG 1, Motors and Generators. 31 

7. National Fire Protection Association (NFPA): 32 
a. 70, National Electrical Code (NEC): 33 

1) Article 430, Motors. 34 
8. Occupational Safety and Health Administration (OSHA): 35 

a. 29 CFR 1910, Occupational Safety and Health Standards, referred to herein as OSHA 36 
Standards. 37 

9. Underwriters Laboratories, Inc. (UL). 38 
a. 508A, Standard for Safety Industrial Control Panels. 39 

B. Miscellaneous: 40 
1. A single manufacturer of a "product" to be selected and utilized uniformly throughout 41 

Project even though: 42 
a. More than one (1) manufacturer is listed for a given "product" in Specifications. 43 
b. No manufacturer is listed. 44 

2. Equipment, electrical assemblies, related electrical wiring, instrumentation, controls, and 45 
system components shall fully comply with specific NEC requirements related to area 46 
classification and to NEMA 250 and NEMA ICS 6 designations shown on Electrical Power 47 
Drawings. 48 
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3. Variable speed equipment applications:  The driven equipment manufacturer shall have 1 
single source responsibility for coordination of the equipment and VFD system and insure 2 
their compatibility. 3 

1.3 DEFINITIONS 4 

A. Product:  Manufactured materials and equipment. 5 

B. Equipment: 6 
1. One (1) or more assemblies capable of performing a complete function. 7 
2. Mechanical, electrical, instrumentation or other devices requiring an electrical, pneumatic, 8 

electronic or hydraulic connection. 9 
3. Not limited to items specifically referenced in "Equipment" articles within individual 10 

Specifications. 11 

C. Installer or Applicator: 12 
1. Installer or applicator is the person actually installing or applying the product in the field at 13 

the Project site. 14 
2. Installer and applicator are synonymous. 15 

1.4 SUBMITTALS 16 

A. Shop Drawings: 17 
1. General for all equipment: 18 

a. See Section 01340 for requirements for the mechanics and administration of the 19 
submittal process. 20 

b. Data sheets that include manufacturer's name and complete product model number. 21 
1) Clearly identify all optional accessories that are included. 22 

c. Acknowledgement that products submitted comply with the requirements of the 23 
standards referenced. 24 

d. Manufacturer's delivery, storage, handling, and installation instructions. 25 
e. Equipment identification utilizing numbering system and name utilized in Drawings. 26 
f. Equipment installation details: 27 

1) Location of anchorage. 28 
2) Type, size, and materials of construction of anchorage. 29 
3) Anchorage setting templates. 30 
4) Manufacturer's installation instructions. 31 

g. Equipment area classification rating. 32 
h. Shipping and operating weight. 33 
i. Equipment physical characteristics: 34 

1) Dimensions (both horizontal and vertical). 35 
2) Materials of construction and construction details. 36 

j. Equipment factory primer and paint data. 37 
k. Manufacturer's recommended spare parts list. 38 
l. Equipment lining and coatings. 39 
m. Equipment utility requirements include air, natural gas, electricity, and water. 40 

2. Mechanical and process equipment: 41 
a. Operating characteristics: 42 

1) Technical information including applicable performance curves showing specified 43 
equipment capacity, rangeability, and efficiencies. 44 

2) Brake horsepower requirements. 45 
3) Copies of equipment data plates. 46 

b. Piping and duct connection size, type and location. 47 
c. Equipment bearing life certification. 48 
d. Equipment foundation data: 49 

1) Equipment center of gravity. 50 
2) Criteria for designing vibration, special or unbalanced forces resulting from 51 

equipment operation. 52 
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3. Electric motor: 1 
a. Motor manufacturer and model number. 2 
b. Complete motor nameplate data. 3 
c. Weight. 4 
d. NEMA design type. 5 
e. Enclosure type. 6 
f. Frame size. 7 
g. Winding insulation class and temperature rise. 8 
h. Starts per hour. 9 
i. Performance data: 10 

1) Motor speed-torque curve superimposed over driven machine speed-torque curve 11 
during start-up acceleration and at rated terminal voltage a minimum permissible or 12 
specified terminal voltage for all motors over 10 HP. 13 

2) Time-current plots with acceleration versus current and thermal damage curves at 14 
the operating and ambient temperatures and at rated terminal voltage and minimum 15 
permissible or specified terminal voltage for all motors over 10 HP. 16 

3) Guaranteed minimum efficiencies at 100 percent, 75 percent, and 50 percent of full 17 
load 18 

4) Guaranteed minimum power factor at 100 percent, 75 percent, and 50 percent of 19 
full load. 20 

5) Locked rotor and full load current at rated terminal voltage and minimum 21 
permissible or specified terminal voltage. 22 

6) Starting, full load, and breakdown torque at rated terminal voltage and minimum 23 
permissible or specified terminal voltage. 24 

j. Bearing data and lubrication system. 25 
k. Fabrication and/or layout drawings: 26 

1) Dimensioned outlined drawing. 27 
2) Connection diagrams including accessories (strip heaters, thermal protection, etc.). 28 

l. Electrical gear: 29 
1) Unless specified in a narrow-scope Specification Section, provide the following: 30 

a) Equipment ratings:  Voltage, continuous current, kVa, watts, short circuit with 31 
stand, etc., as applicable. 32 

2) Control panels: 33 
a) Panel construction. 34 
b) Point-to-point ladder diagrams. 35 
c) Scaled panel face and subpanel layout. 36 
d) Technical product data on panel components. 37 
e) Panel and subpanel dimensions and weights. 38 
f) Panel access openings. 39 
g) Nameplate schedule. 40 
h) Panel anchorage. 41 

4. Systems schematics and data: 42 
a. Provide system schematics where required in system specifications. 43 

1) Acknowledge all system components being supplied as part of the system. 44 
2) Utilize equipment, instrument and valving tag numbers defined in the Contract 45 

Documents for all components. 46 
3) Provide technical data for each system component showing compliance with the 47 

Contract Document requirements. 48 
4) For piping components, identify all utility connections, vents and drains which will 49 

be included as part of the system. 50 
5. For factory painted equipment, provide paint submittals in accordance with Section 09905. 51 

B. Operation and Maintenance Manuals: 52 
1. See Specification Section 01340 for: 53 

a. The mechanics and administration of the submittal process. 54 
b. The content of Operation and Maintenance Manuals. 55 
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C. Miscellaneous Submittals: 1 
1. Sample form letter for equipment field certification. 2 
2. Certification that equipment has been installed properly, has been initially started up, has 3 

been calibrated and/or adjusted as required, and is ready for operation. 4 
3. Certification for major equipment supports that equipment foundation design loads shown 5 

on the Drawings or specified have been compared to actual loads exhibited by equipment 6 
provided for this Project and that said design loadings are equal to or greater than the loads 7 
produced by the equipment provided. 8 

4. Field noise testing reports if such testing is specified in narrow-scope Specification 9 
Sections. 10 

5. Notification, at least one (1) week in advance, that motor testing will be conducted at 11 
factory. 12 

6. Certification from equipment manufacturer that all manufacturer-supplied control panels 13 
that interface in any way with other controls or panels have been submitted to and 14 
coordinated with the supplier/installer of those interfacing systems. 15 

7. Motor test reports. 16 
8. Certification prior to Project closeout that electrical panel drawings for manufacturer-17 

supplied control panels truly represent panel wiring including any field-made modifications. 18 
9. Provide three (3) bound final written reports documenting vibration monitoring and testing 19 

for specified equipment. 20 
a. Include the acceptance criteria of all equipment tested. 21 
b. Provide individual tabbed sections for information associated with each piece of tested 22 

equipment. 23 
10. Preliminary field quality control testing format to be used as a basis for final field quality 24 

control reporting. 25 
11. Testing and monitoring reports in accordance with PART 3 of this Specification Section. 26 
12. Certification that driven equipment and VFD are compatible. 27 

PART 2 - PRODUCTS 28 

2.1 ACCEPTABLE MANUFACTURERS 29 

A. Subject to compliance with the Contract Documents, the following manufacturers are 30 
acceptable: 31 
1. Motors: 32 

a. Baldor. 33 
b. General Electric. 34 
c. Marathon Electric. 35 
d. Reliance Electric. 36 
e. Siemens. 37 
f. Teco-Westinghouse. 38 
g. U.S. Motors. 39 

2.2 MANUFACTURED UNITS 40 

A. General: 41 
1. Furnished equipment manufacturer’s field quality control services and testing as specified in 42 

the individual equipment Specifications. 43 
2. Execute pre-demonstration requirements in accordance with Specification Section 01650. 44 
3. Perform and report on all tests required by the equipment manufacturer’s Operation and 45 

Maintenance Manual. 46 
4. Provide testing of electrical equipment and connections in accordance with Division 16. 47 
5. Equip testing and analysis personnel with all appropriate project related reference material 48 

required to perform tests, analyze results, and provide documentation including, but not 49 
limited to: 50 
a. Contract Drawings and Specifications. 51 
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b. Related construction change documentation. 1 
c. Approved Shop Drawings. 2 
d. Approved Operation and Maintenance Manuals. 3 
e. Other pertinent information as required. 4 

B. Testing and Monitoring Program Documentation: 5 
1. Provide reports with tabbed sections for each piece of equipment tested. 6 
2. Include all testing results associated with each piece of equipment under that equipment’s 7 

tabbed section. 8 
a. Include legible copies of all forms used to record field test information. 9 

3. Prior to start of testing, submit one (1) copy of preliminary report format for Engineer 10 
review and comment 11 
a. Include data gathering and sample test report forms that will be utilized. 12 

4. In the final report, include as a minimum, the following information for all equipment 13 
tested: 14 
a. Equipment identification, including: 15 

1) Name and tag numbers identified in the Contract Documents. 16 
2) Manufacturer’s serial numbers. 17 
3) Other pertinent manufacturer identification, 18 

b. Date and time of each test. 19 
c. Ambient conditions including temperature, humidity, and precipitation. 20 
d. Visual inspection report. 21 
e. Description of test and referenced standards, if any, followed while conducting tests. 22 
f. Results of initial and all retesting. 23 
g. Acceptance criteria. 24 
h. “As found” and “as left” conditions. 25 
i. Corrective action, if required, taken to meet acceptance. 26 
j. Verification of corrective action signed by the Contractor, equipment supplier, and 27 

Owner’s representative. 28 
k. Instrument calibration dates of all instruments used in testing. 29 

5. Provide three (3) bound final reports prior to Project final completion. 30 

C. Other Testing: 31 
1. Perform tests and inspections not specifically listed but required to assure equipment is safe 32 

to energize and operate. 33 
2. Subbase that supports the equipment base and that is made in the form of a cast iron or steel 34 

structure that has supporting beams, legs, and cross members that are cast, welded, or bolted 35 
shall be tested for a natural frequency of vibration after equipment is mounted. 36 
a. The ratio of the natural frequency of the structure to the frequency of the disturbing 37 

force shall not be between 0.5 and 1.5. 38 

D. Electric Motors: 39 
1. Where used in conjunction with adjustable speed AC or DC drives, provide motors that are 40 

fully compatible with the speed controllers. 41 
2. Design for frequent starting duty equivalent to duty service required by driven equipment. 42 
3. Design for full voltage starting. 43 
4. Design bearing life based upon actual operating load conditions imposed by driven 44 

equipment. 45 
5. Size for altitude of Project. 46 
6. Furnish with stainless steel nameplates which include all data required by NEC Article 430. 47 
7. Use of manufacturer's standard motor will be permitted on integrally constructed motor 48 

driven equipment specified by model number in which a redesign of the complete unit 49 
would be required in order to provide a motor with features specified. 50 

8. AC electric motors less than 1/3 HP: 51 
a. Single phase, 60 Hz, designed for the supply voltage shown on the Drawings. 52 
b. Permanently lubricated sealed bearings conforming to ABMA standards. 53 
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c. Built-in manual reset thermal protector or integrally mounted manual motor starter with 1 
thermal overload element with stainless steel enclosure. 2 

9. AC electric motors 1/3 to 1 HP: 3 
a. Single or 3 PH, 60 Hz, designed for the supply voltage shown on the Drawings. 4 
b. Permanently lubricated sealed bearings conforming to ABMA standards. 5 

1) For single phase motors, provide built-in manual reset thermal protector or 6 
integrally mounted manual motor starter with thermal overload element. 7 

10. AC electric motors 1-1/2 to 10 HP: 8 
a. Single or 3 PH, 60 Hz, designed for the supply voltage shown on the Drawings. 9 
b. Permanently lubricated sealed bearings conforming to ABMA standards. 10 
c. For vertical motors provide 15 year, average-life thrust bearings conforming to ABMA 11 

standards.  12 
11. AC electric motors greater than 10 HP: 13 

a. Single or 3 PH, 60 Hz, designed for the supply voltage shown on the Drawings. 14 
b. Oil or grease lubricated antifriction bearings conforming to ABMA standards. 15 

1) Design bearing life for 90 percent survival rating at 50,000 HRS of operation for 16 
motors up to and including 100 HP. 17 

c. For vertical motors provide 15 year, average-life thrust bearings conforming to ABMA 18 
standards. 19 

E. NEMA Design Squirrel Cage Induction Motors: 20 
1. Provide motors designed and applied in compliance with NEMA and IEEE for the specific 21 

duty imposed by the driven equipment. 22 
2. Motors to meet NEMA MG 1 (NEMA Premium) efficiencies. 23 
3. Do not provide motors having a locked rotor kVA per HP exceeding the NEMA standard 24 

for the assigned NEMA code letter. 25 
4. For use on variable frequency type adjustable speed drives, provide induction motors that 26 

are in compliance with NEMA MG 1, Part 31. 27 
5. Design motor insulation in accordance with NEMA standards for Class F insulation with 28 

Class B temperature rise above a 40 DegC ambient. 29 
6. Design motors for continuous duty. 30 
7. Size motors having a 1.0 service factor so that nameplate HP is a minimum of 15 percent 31 

greater than the maximum HP requirements of the driven equipment over its entire 32 
operating range. 33 
a. As an alternative, furnish motors with a 1.15 service factor and size so that nameplate 34 

HP is at least equal to the maximum HP requirements of the driven equipment over its 35 
entire operating range. 36 

8. Motor enclosure and winding insulation application: 37 
a. The following shall apply unless modified by specific Specification Sections: 38 

 39 
MOTOR LOCATION MOTOR ENCLOSURE / WINDING INSULATION 

Unclassified Indoor Areas DPFG (for horizontal motors), WP-I (for vertical motors), Standard 
Insulation 

Wet indoor Areas TEFC, extra dip and bake for moisture, WP-II (for vertical motors) 

Wet outdoor Areas TEFC, Extra Dip and Bake for Moisture, WP-II (for vertical 
motors) 

NOTE:  Provide TENV motors in the smaller horsepower ratings where TEFC is not available. 40 
 41 

9. Provide oversize conduit box complete with clamp type grounding terminals inside the 42 
conduit box. 43 

F. V-Belt Drive: 44 
1. Provide each V-belt drive with sliding base or other suitable tension adjustment. 45 
2. Provide V-belt drives with a service factor of at least 1.6 at maximum speed. 46 
3. Provide staticproof belts. 47 
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2.3 COMPONENTS 1 

A. Gear Drives and Drive Components: 2 
1. Size drive equipment capable of supporting full load including losses in speed reducers and 3 

power transmission. 4 
2. Provide nominal input horsepower rating of each gear or speed reducer at least equal to 5 

nameplate horsepower of drive motor. 6 
3. Design drive units for 24 HR continuous service, constructed so oil leakage around shafts is 7 

precluded. 8 
4. Utilize gears, gear lubrication systems, gear drives, speed reducers, speed increasers and 9 

flexible couplings meeting applicable standards of AGMA. 10 
5. Gear reducers: 11 

a. Provide gear reducer totally enclosed and oil lubricated. 12 
b. Utilize antifriction bearings throughout. 13 
c. Provide worm gear reducers having a service factor of at least 1.20. 14 
d. Furnish other helical, spiral bevel, and combination bevel-helical gear reducers with a 15 

service factor of at least 1.50. 16 

2.4 ACCESSORIES 17 

A. Guards: 18 
1. Provide each piece of equipment having exposed moving parts with full length, easily 19 

removable guards, meeting OSHA requirements. 20 
2. Interior applications: 21 

a. Construct from expanded galvanized steel rolled to conform to shaft or coupling 22 
surface. 23 

b. Utilize non-flattened type 16 GA galvanized steel with nominal 1/2 IN spacing. 24 
c. Connect to equipment frame with hot-dip galvanized bolts and wing nuts. 25 

3. Exterior applications: 26 
a. Construct from 16 GA stainless steel or aluminum. 27 
b. Construct to preclude entrance of rain, snow, or moisture. 28 
c. Roll to conform to shaft or coupling surface. 29 
d. Connect to equipment frame with stainless steel bolts and wing nuts. 30 

B. Anchorage: 31 
1. Cast-in-place anchorage: 32 

a. Provide ASTM F593, Type 316 stainless steel anchorage for all equipment. 33 
b. Configuration and number of anchor bolts shall be per manufacturer's 34 

recommendations. 35 
c. Provide two (2) nuts for each bolt. 36 

2. Drilled anchorage: 37 
a. Adhesive anchors per Specification Section 05505. 38 
b. Epoxy grout per Specification Section 03308. 39 
c. Threaded rods same as cast-in-place. 40 

C. Data Plate: 41 
1. Attach a stainless steel data plate to each piece of rotary or reciprocating equipment. 42 
2. Permanently stamp information on data plate including manufacturer's name, equipment 43 

operating parameters, serial number and speed. 44 

D. Lifting Eye Bolts or Lugs: 45 
1. Provide on all equipment 50 LBS or greater. 46 
2. Provide on other equipment or products as specified in the narrow-scope Specification 47 

Sections. 48 

E. Platforms and Ladders: 49 
1. Design and fabricate in accordance with OSHA Standards. 50 
2. Fabricate components from materials described in narrow-scope sections. 51 
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3. Provide platform surface:  Non-skid grating, unless specified in narrow-scope Specification 1 
Sections. 2 

2.5 FABRICATION 3 

A. Design, fabricate, and assemble equipment in accordance with modern engineering and shop 4 
practices. 5 

B. Manufacture individual parts to standard sizes and gages so that repair parts, furnished at any 6 
time, can be installed in field. 7 

C. Furnish like parts of duplicate units to be interchangeable. 8 

D. Ensure that equipment has not been in service at any time prior to delivery, except as required by 9 
tests. 10 

E. Furnish equipment which requires periodic internal inspection or adjustment with access panels 11 
which will not require disassembly of guards, dismantling of piping or equipment or similar 12 
major efforts. 13 
1. Quick opening but sound, securable access ports or windows shall be provided for 14 

inspection of chains, belts, or similar items. 15 

F. Provide common, lipped base plate mounting for equipment and equipment motor where said 16 
mounting is a manufacturer's standard option. 17 
1. Provide drain connection for 3/4 IN PVC tubing. 18 

G. Machine the mounting feet of rotating equipment. 19 

H. Fabricate equipment which will be subject to Corrosive Environment in such a way as to avoid 20 
back to back placement of surfaces that can not be properly prepared and painted. 21 
1. When such back to back fabrication can not be avoided, provide continuous welds to seal 22 

such surfaces from contact with corrosive environment. 23 
2. Where continuous welds are not practical, after painting seal the back to back surfaces from 24 

the environment in accordance with Specification Section 07900. 25 

I. Critical Speed: 26 
1. All rotating parts accurately machined and in as near perfect rotational balance as 27 

practicable. 28 
2. Excessive vibration is sufficient cause for equipment rejection. 29 
3. Ratio of all rotative speeds to critical speed of a unit or components:  Greater than 1.2. 30 

J. Control Panels Engineered and Provided with the Equipment by the Manufacturer: 31 
1. Manufacturer’s standard design for components and control logic unless specific 32 

requirements are specified in the specific equipment Specification Section. 33 
2. NEMA or IEC rated components are acceptable, whichever is used in the manufacturer’s 34 

standard engineered design, unless specific requirements are required in the specific 35 
equipment Specification Section. 36 

3. Affix entire assembly with a UL 508A label “Listed Enclosed Industrial Control Panel prior 37 
to delivery. 38 
a. Control panels without an affixed UL 508A label shall be rejected. 39 

2.6 SHOP OR FACTORY PAINT FINISHES 40 

A. Electrical Equipment: 41 
1. Provide factory-applied paint coating system(s) for all electrical equipment components 42 

except those specified in Specification Section 09905 to receive field painting. 43 
a. Field painted equipment:  See Specification Section 09905 for factory applied 44 

primer/field paint compatibility requirements. 45 

B. Field paint other equipment in accordance with Specification Section 09905. 46 
1. See Specification Section 09905 for factory applied primer/field paint compatibility 47 

requirements. 48 
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2.7 SOURCE QUALITY CONTROL 1 

A. Motor Tests: 2 
1. Test motors in accordance with NEMA and IEEE standards. 3 
2. Provide routine test for all motors. 4 
3. The Owner reserves the right to select and have tested, either routine or complete, any motor 5 

included in the project. 6 
a. The Owner will pay all costs, including shipping and handling, for all motors 7 

successfully passing the tests. 8 
b. The Contractor shall pay all costs, including shipping and handling, for all motors 9 

failing the tests. 10 
c. If two (2) successive motors of the same manufacturer fail testing, the Owner has the 11 

right to reject all motors from that manufacturer. 12 

PART 3 - EXECUTION 13 

3.1 INSTALLATION 14 

A. Install equipment as shown on Drawings and in accordance with manufacturer's directions. 15 

B. Utilize templates for anchorage placement for slab-mounted equipment. 16 

C. For equipment having drainage requirements such as seal water, provide 3/4 IN PVC or clear 17 
plastic tubing from equipment base to nearest floor or equipment drain. 18 
1. Route clear of major traffic areas and as approved by Engineer. 19 

D. DO NOT construct foundations until major equipment supports are approved. 20 

E. Extend all non-accessible grease fittings using stainless steel tubing to a location which allows 21 
easy access of fittings from closest operating floor level. 22 

F. Equipment Base: 23 
1. Construct level in both directions. 24 
2. Take particular care at anchor bolt locations so these areas are flat and level. 25 

G. Machine Base: 26 
1. Mount machine base of rotating equipment on equipment base. 27 

a. Level in both directions, using a machinist level, according to machined surfaces on 28 
base. 29 

2. Level machine base on equipment base and align couplings between driver and driven unit 30 
using steel blocks and shims. 31 
a. Size blocks and shims to provide solid support at each mounting bolt location. 32 

1) Provide area size of blocks and shims approximately 1-1/2 times area support 33 
surface at each mounting bolt point. 34 

b. Provide blocks and shims at each mounting bolt. 35 
1) Furnish blocks and shims that are square shape with "U" cut out to allow blocks 36 

and shims to be centered on mounting bolts. 37 
c. After all leveling and alignment has been completed and before grouting, tighten 38 

mounting bolts to proper torque value. 39 

H. Couplings: 40 
1. Align in the annular and parallel positions. 41 

a. For equipment rotating at 1200 rpm or less, align both annular and parallel within 0.001 42 
IN tolerance for couplings 4 IN size and smaller. 43 
1) Couplings larger than 4 IN size:  Increase tolerance 0.0005 IN per inches of 44 

coupling diameter, i.e., allow 6 IN coupling 0.002 IN tolerance, and allow a 10 IN 45 
coupling 0.004 IN tolerance. 46 

b. For equipment rotating at speeds greater than 1200 rpm allow both annular and parallel 47 
positions within a tolerance rate of 0.00025 IN per inch coupling diameter. 48 
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2. If equipment is delivered as a mounted unit from factory, verify factory alignment on site 1 
after installation and realigned if necessary. 2 

3. Check surfaces for runout before attempting to trim or align units. 3 

I. Grouting: 4 
1. After machine base has been shimmed, leveled onto equipment base, couplings aligned and 5 

mounting bolts tightened to correct torque value, place a dam or formwork around base to 6 
contain grouting between equipment base and equipment support pad. 7 
a. Extend dam or formwork to cover leveling shims and blocks. 8 
b. Do not use nuts below the machine base to level the unit. 9 

2. Saturate top of roughened concrete subbase with water before grouting. 10 
a. Add grout until entire space under machine base is filled to the top of the base 11 

underside. 12 
b. Puddle grout by working a stiff wire through the grout and vent holes to work grout in 13 

place and release any entrained air in the grout or base cavity. 14 
3. When the grout has sufficiently hardened, remove dam or formwork and finish the exposed 15 

grout surface to fine, smooth surface. 16 
a. Cover exposed grout surfaces with wet burlap and keep covering sufficiently wet to 17 

prevent too rapid evaporation of water from the grout. 18 
b. When the grout has fully hardened (after a minimum of seven (7) days) tighten all 19 

anchor bolts to engage equipment base to grout, shims, and equipment support pad. 20 
c. Recheck driver-driven unit for proper alignment. 21 

3.2 INSTALLATION CHECKS 22 

A. For all equipment specifically required in detailed specifications, secure services of experienced, 23 
competent, and authorized representative(s) of equipment manufacturer to visit site of work and 24 
inspect, check, adjust and approve equipment installation. 25 
1. In each case, representative(s) shall be present during placement and start-up of equipment 26 

and as often as necessary to resolve any operational issues which may arise. 27 

B. Secure from equipment manufacturer's representative(s) a written report certifying that 28 
equipment: 29 
1. Has been properly installed and lubricated. 30 
2. Is in accurate alignment. 31 
3. Is free from any undue stress imposed by connecting piping or anchor bolts. 32 
4. Has been operated under full load conditions and that it operated satisfactorily. 33 

a. Secure and deliver a field written report to Owner immediately prior to leaving jobsite. 34 

C. No separate payment shall be made for installation checks. 35 
1. All or any time expended during installation check does not qualify as Operation and 36 

Maintenance training or instruction time when specified. 37 

3.3 FIELD PAINTING AND PROTECTIVE COATINGS 38 

A. For required field painting and protective coatings, comply with Specification Section 09905. 39 

3.4 WIRING CONNECTIONS AND TERMINATION 40 

A. Clean wires before installing lugs and connectors. 41 

B. Coat connection with oxidation eliminating compound for aluminum wire. 42 

C. Terminate motor circuit conductors with copper lugs bolted to motor leads. 43 

D. Tape stripped ends of conductors and associated connectors with electrical tape. 44 
1. Wrapping thickness shall be 150 percent of the conductor insulation thickness. 45 

E. Connections to carry full ampacity of conductors without temperature rise. 46 

F. Terminate spare conductors with electrical tape. 47 
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3.5 FIELD QUALITY CONTROL 1 

A. Furnish equipment manufacturer services as specified in the individual equipment 2 
Specifications. 3 

B. Inspect wire and connections for physical damage and proper connection. 4 

C. Bump motor to check for correct rotation: 5 
1. Ensure motor has been lubricated. 6 
2. Check prior to connection to driven equipment.  7 

D. Subbase that supports the equipment base and that is made in the form of a cast iron or steel 8 
structure that has supporting beams, legs and cross member that are cast welded or bolted, shall 9 
be tested for a natural frequency of vibration after equipment is mounted. 10 
1. Keep the ratio of the natural frequency of the structure to the frequency of the disturbing 11 

force out of the range from 0.5 to 1.5. 12 

3.6 DEMONSTRATION 13 

A. Demonstrate equipment in accordance with Section 01650. 14 

END OF SECTION 15 
16 
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2012/01/12 1 

SECTION 11006 2 
PRE-PURCHASED EQUIPMENT:  BASIC REQUIREMENTS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Requirements/responsibilities of Contractor for receiving, unloading, storage, installation 7 

and coordination of Special Services associated with pre-purchased equipment. 8 

B. Related Sections include: 9 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract.  10 
2. Division 1 - General Requirements. 11 
3. Section 09905 - Painting and High Performance Industrial Coatings. 12 
4. Section 11005 - Equipment:  Basic Requirements. 13 

1.2 QUALITY ASSURANCE 14 

A. Coordinate Special Services required for the startup, testing and demonstration of WRT 15 
equipment. 16 

1.3 DEFINITIONS 17 

A. Special Services:  Services associated with the pre-purchased equipment. 18 

1.4 SUBMITTALS 19 

A. WRT Equipment Submittal: 20 
1. For WRT equipment see Shop Drawing Transmittal No. 11301-01. 21 

a. Contractor will include in his Bid all costs for the responsibilities of installation, testing 22 
and disinfection of equipment. 23 

b. Contractor will be provided an electronic copy of Shop Drawing 11301-01. 24 
2. Submit the following form after the identified tasks have been completed and the form has 25 

been signed by the Contractor: 26 
a. Site Preparation Validation WRT Project:  W000214.  See Specification Section 27 

01060A for a copy of this form. 28 
3. Submit all submittals associated with pre-purchased equipment in accordance with 29 

Section 01340. 30 

1.5 DELIVERY, STORAGE AND HANDLING 31 

A. Receive pre-purchased equipment and inventory quantities and condition of materials. 32 
1. Engineer will be provided with copies of all received inventory documentation including 33 

remedying missing or damaged materials. 34 

B.  Provide all labor and equipment to unload and store materials in accordance with 35 
manufacturer’s recommendations. 36 

C. Store maintenance materials in a secure, separate area. 37 
1. Turn over maintenance materials to Owner prior to final project closeout. 38 

D. See Section 01600. 39 

PART 2 - PRODUCTS 40 

2.1 PRE-PURCHASED EQUIPMENT 41 

A. See Specification Section 11301. 42 
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2.2 EQUIPMENT ANCHORAGE AND ANCILLARY HARDWARE 1 

A. Provide all anchorage and ancillary hardware required for pre-purchased equipment installation 2 
if not provided by WRT. 3 

B. See Section 05505. 4 

C. See Section 11005. 5 

PART 3 - EXECUTION 6 

3.1 SPECIAL SERVICES 7 

A. Where defined in pre-purchased equipment/procurement contracts, utilize equipment 8 
manufacturer’s field representatives for Special Services including inspection, adjustment, field 9 
testing, startup and demonstration. 10 

3.2 INSTALLATION 11 

A. See Section 11005 for general equipment installation requirements. 12 

B. See Section 11060 for general pumping equipment installation requirements. 13 

C. See Section 11072 and Division 16 for additional requirements. 14 

3.3 FIELD QUALITY CONTROL 15 

A. WRT Equipment:  Site Preparation Validation WRT Project:  W000214 Form.  See Section 16 
01060A. 17 

3.4 PAINTING 18 

A. For pre-purchased equipment arriving at the site and having damaged factory coatings, field 19 
repair coatings in accordance with Section 09905. 20 

B. For pre-purchased equipment requiring field coatings, provide coatings in accordance with 21 
Section 09905. 22 

3.5 DEMONSTRATION 23 

A. Coordinate with WRT for the demonstration of the pre-purchased equipment. 24 

3.6 TRAINING 25 

A. Coordinate training of pre-purchased equipment with WRT and the Owner. 26 

END OF SECTION 27 
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2011/12/19 1 

SECTION 11060 2 
PUMPING EQUIPMENT:  BASIC REQUIREMENTS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Pumping equipment. 7 

B. Related Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 09905 - Painting and Protective Coatings. 11 
4. Section 11005 - Equipment:  Basic Requirements. 12 
5. Section 11072 - Pumping Equipment:  Vertical Turbine (Line Shaft). 13 

1.2 QUALITY ASSURANCE 14 

A. Referenced Standards: 15 
1. Hydraulic Institute (HI): 16 

a. Standards for Centrifugal, Rotary and Reciprocating Pumps. 17 

B. Fully coordinate all mechanical seal systems specified to ensure pump and seal compatibility. 18 

C. Pump/motor and VFD coordination:  See Section 11005. 19 

1.3 DEFINITIONS 20 

A. The abbreviations are defined as follows: 21 
1. IPS:  Iron Pipe Size. 22 
2. NPSHR:  Net Positive Suction Head Required. 23 
3. TDH:  Total Differential Head. 24 
4. TEFC:  Totally Enclosed Fan Cooled. 25 
5. VFD:  Variable Frequency Drive. 26 

B. Pump Service Category:  Pump or pumps having identical names (not tag numbers) used for 27 
specific pumping service. 28 

1.4 SUBMITTALS 29 

A. Shop Drawings: 30 
1. See Specification Section 01340 for requirements for the mechanics and administration of 31 

the submittal process. 32 
2. See Specification Section 11005. 33 
3. Product technical data including: 34 

a. Performance data and curves with flow (gpm), head (FT), horsepower, efficiency, 35 
NPSH requirements, submergence requirement. 36 

b. Pump accessory data. 37 
c. Bearing supports, shafting details and lubrication provisions. 38 
d. Solids passage information. 39 

4. Certifications: 40 
a. Certified pump performance curves as described in Article 2.5. 41 

5. Test reports: 42 
a. Factory hydrostatic test. 43 
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B. Operation and Maintenance Manuals: 1 
1. See Specification Section 01340 for requirements for: 2 

a. The mechanics and administration of the submittal process. 3 
b. The content of Operation and Maintenance Manuals. 4 

C. Miscellaneous: 5 
1. Certifications: 6 

a. Provide a written statement that manufacturer's equipment has been installed properly, 7 
started up and is ready for operation by Owner's personnel. 8 

PART 2 - PRODUCTS 9 

2.1 ACCEPTABLE MANUFACTURERS 10 

A. Subject to compliance with the Contract Documents, the following manufacturers are 11 
acceptable: 12 
1. Pumps: 13 

a. See individual pump Specification Sections. 14 
2. Mechanical seals: 15 

a. Chesterton. 16 
b. Garlock. 17 

2.2 ACCESSORIES 18 

A. See Specification Section 11005. 19 

B. Each Unit: 20 
1. Lifting eye bolts or lugs. 21 
2. Plugged gage cock connection at suction and discharge nozzles. 22 
3. Tapped and plugged openings for casing and bearing housing vents and drains. 23 
4. Fittings for properly adding flushing lubricant. 24 
5. Pressure relief fittings for grease lubrication. 25 

C. Packing Seal: 26 
1. Provide packing unless mechanical seal is specified in narrow-scope pump sections. 27 
2. Minimum of five (5) rings graphite impregnated synthetic packing. 28 
3. Provide minimum 1/4 IN DIA supply tap and 1/2 IN DIA minimum drain tap. 29 
4. Provide split Teflon or bronze water seal ring. 30 
5. Adjustable split follower cast iron or bronze gland. 31 

D. Mechanical Seals: 32 
1. Provide as specified in the narrow-scope pump sections. 33 
2. Materials: 34 

a. Metal parts except springs:  316 stainless steel. 35 
b. Springs:  Hastelloy C. 36 
c. Seal faces:  Unfilled carbon graphite versus silica-free Grade 99.5 ceramic. 37 
d. Elastomers:  Viton. 38 

2.3 FABRICATION 39 

A. Pump Support: 40 
1. Design base to support weight of drive, shafting and pump. 41 
2. Comply with HI vibration limitations. 42 
3. Mount horizontal pump, motor and coupling on single piece drip lip type baseplate. 43 
4. Mount vertical pumps on single piece pedestal baseplate. 44 
5. Fabricate to withstand all operating loads transmitted from the pump and drive. 45 
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2.4 SOURCE QUALITY CONTROL 1 

A. If specifically required in the individual pump specification sections, provide factory tests: 2 
1. All units: 3 

a. Hydrostatic test at 150 percent of shutoff head for a minimum of 5 minutes. 4 
2. Adjustable speed units: 5 

a. Head (FT) verses flow (gpm) pump curves: 6 
1) Maximum, minimum and two (2) equally spaced intermittent speeds. 7 
2) Efficiencies along each curve. 8 
3) Brake horsepower along each curve. 9 

3. Constant speed units: 10 
a. Head (FT) versus flow (gpm) pump curves: 11 

1) Efficiencies along curve. 12 
2) Brake horsepower along each curve. 13 

4. Results certified by a registered professional engineer. 14 
5. Test shall be non-witnessed. 15 

B. Statically and dynamically balance each pump per HI standards. 16 

PART 3 - EXECUTION 17 

3.1 INSTALLATION 18 

A. See Section 11005. 19 

B. Floor or Pad-Mounted Units (Non-Submersible): 20 
1. Align vertically and horizontally level, wedge and plumb units to match piping interfaces. 21 
2. Assure no unnecessary stresses are transmitted to equipment flanges. 22 
3. Tighten flange bolts at uniform rate and manufacturer's recommended torque for uniform 23 

gasket compression. 24 
4. Support and match flange faces to uniform contact over entire face area prior to bolting pipe 25 

flange and equipment. 26 
5. Permit piping connecting to equipment to freely move in directions parallel to longitudinal 27 

centerline when and while bolts in connection flange are tightened. 28 
6. Grout equipment into place prior to final bolting of piping but not before initial fitting and 29 

alignment. 30 
7. Assemble connecting piping with gaskets in place and minimum of four (4) bolts per joint 31 

installed and tightened. 32 
a. Test alignment by loosening flange bolts to see if there is any change in relationship of 33 

piping flange with equipment connecting flange. 34 
b. Realign as necessary, install flange bolts and make equipment connection. 35 

8. Field paint units as defined in Section 09905. 36 
9. Provide pressure gage on discharge of all pumps and on suction and discharge of all non-37 

submersible units. 38 

3.2 FIELD QUALITY CONTROL 39 

A. Provide services of equipment manufacturer's field service representative(s) to: 40 
1. Inspect equipment covered by these Specifications. 41 
2. Supervise pre-start adjustments and installation checks. 42 
3. Conduct initial startup of equipment and perform operational checks. 43 
4. Instruct Owner's personnel for the specified minimum number of hours at jobsite per 44 

Specification Section 01060 on operation and maintenance of each of following pumping 45 
equipment: 46 
a. Section 11072 - Pumping Equipment:  Vertical Turbine, 8 HRS. 47 

END OF SECTION 48 
49 
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2012/01/05 1 

SECTION 11072 2 
PUMPING EQUIPMENT:  VERTICAL TURBINE (LINE SHAFT) 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Vertical turbine pumps. 7 

B. Related Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 11005 - Equipment: Basic Requirements. 11 
4. Section 11060 - Pump Equipment: Basic Requirements. 12 
5. Section 15060 - Pipe and Pipe Fittings: Basic Requirements. 13 

1.2 QUALITY ASSURANCE 14 

A. Referenced Standards: 15 
1. American Society of Mechanical Engineers (ASME): 16 

a. B16.1, Cast Iron Pipe Flanges and Flanged Fittings - Classes 25, 125 and 250. 17 
2. ASTM International (ASTM): 18 

a. A48, Standard Specification for Gray Iron Castings. 19 
b. A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 20 

Welded and Seamless. 21 
c. A108, Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished. 22 
d. B505, Standard Specification for Copper Alloy Continuous Castings. 23 

3. Society of Automotive Engineers (SAE). 24 

1.3 SUBMITTALS 25 

A. Shop Drawings: 26 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 27 

process. 28 
2. Product technical data including: 29 

a. Acknowledgement that products submitted meet requirements of standards referenced. 30 
b. Manufacturer's installation instructions. 31 
c. See Section 15060. 32 

B. Operation and Maintenance Manuals: 33 
1. See Section 01340 for requirements for: 34 

a. The mechanics and administration of the submittal process. 35 
b. The content of Operation and Maintenance Manuals. 36 

PART 2 - PRODUCTS 37 

2.1 ACCEPTABLE MANUFACTURERS 38 

A. Subject to compliance with the Contract Documents, the following manufacturers are 39 
acceptable: 40 
1. Goulds. 41 
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2.2 MATERIALS 1 

A. Bowl:  Cast iron, ASTM A48. 2 

B. Bowl Bearings:  Bronze. 3 

C. Shaft:  Stainless steel, 416 or 410. 4 

D. Impeller:  Bronze. 5 

E. Impeller Wear Rings:  Bronze, ASTM B505. 6 

F. Discharge Head:  Steel or cast iron. 7 

2.3 PERFORMANCE AND DESIGN REQUIREMENTS 8 

A. Raw Water Pump-Well No. 8: 9 
1. Primary design conditions:  1500 gpm at 116 FT TDH and 80 percent efficiency at 10 

maximum speed. 11 
2. Secondary design conditions:  400 gpm at 172 FT TDH at minimum speed. 12 
3. Maximum speed:  1770 rpm. 13 
4. Minimum speed:  1600 rpm. 14 
5. Maximum horsepower:  75 HP motor. 15 
6. Shutoff condition:  0 gpm at 192 FT. 16 
7. Column size:  8 IN.  Reuse existing Column. 17 
8. Discharge flange:  8 IN.  Reuse existing discharge flange. 18 
9. Type of discharge head:  Above ground flanged.  Reuse existing discharge head. 19 
10. No. stages:  Two (2). 20 
11. Drive:  VFD. 21 

B. Raw Water Pump-Well No. 6: 22 
1. Add an additional stage to the existing pump. 23 
2. Existing Pump Information: 24 

a. Goulds Pump. 25 
b. Model:  14RJLC. 26 
c. Maximum speed:  1770 rpm. 27 

3. Maximum horsepower:  75 HP motor. 28 
4. Column size:  8 IN.  Reuse existing Column. 29 
5. Discharge flange:  8 IN.  Reuse existing discharge flange. 30 
6. Type of discharge head:  Above ground flanged.  Reuse existing discharge head. 31 
7. Drive:  VFD. 32 

C. Raw Water Pump-Well No. 7: 33 
1. Add an additional stage to the existing pump. 34 
2. Existing Pump Information: 35 

a. Goulds Pump. 36 
b. Model:  14RJLC. 37 
c. Maximum speed:  1770 rpm. 38 

3. Maximum horsepower:  75 HP. 39 
4. Column size:  8 IN.  Reuse existing Column. 40 
5. Discharge flange:  8 IN.  Reuse existing discharge flange. 41 
6. Type of discharge head:  Above ground flanged.  Reuse existing discharge head. 42 
7. Drive:  VFD. 43 

D. Provide pumps with increasing head characteristics from secondary design conditions to shutoff 44 
condition. 45 
1. Provide pumps with net positive suction head requirements (NPSHR) less than the net 46 

positive suction head available (NPSHA) at all operating conditions. 47 
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2.4 ACCESSORIES 1 

A. See Section 11005. 2 

2.5 COMPONENTS 3 

A. General: 4 
1. Furnish units consisting of a vertical shaft turbine, direct connected to a vertical hollow 5 

shaft motor. Design unit with non-reversing ratchets. 6 
2. Weight of revolving parts of pump including unbalanced hydraulic thrust of impeller is 7 

carried by thrust bearing in driver. 8 
3. Make provision at driver shaft for adjusting impeller with reference to bowls. 9 

B. Column: 10 
1. Reuse existing column. 11 

C. Open Line Shaft: 12 
1. Reuse existing line shaft. 13 

D. Pump Bowl and Suction Bell: 14 
1. Reuse as applicable. 15 
2. Provide bowl and suction bell constructed of close grained cast iron, free from 16 

imperfections and accurately machined and fitted. 17 
3. Coat pump bowl water passages with an abrasion-resistant baked enamel, phenolic or 18 

epoxy. 19 
4. Provide coating suitable for potable water service. 20 
5. Design to ensure easy removal of bearings and impeller. 21 
6. Furnish suction bell with flared end to reduce entrance losses and with a sufficient number 22 

of vanes to support lower guide bearings and weight of impeller and pump shaft when 23 
dismantling pump. 24 

E. Bearings: 25 
1. Provide units with sleeve bearings of SAE 600 bronze in each bowl and in suction bell. 26 
2. In bowl, provide main bronze bearing immediately above impeller and a lower bronze 27 

bearing immediately below impeller. 28 
3. Provide for lubrication of bowl bearings with pumped liquid. 29 
4. Furnish suction bell bearing having minimum length equal to five (5) shaft diameters. 30 
5. Ensure bell bearing is permanently packed type with packing to be a nonsoluble grease. 31 
6. Provide SAE 40 bronze collar for bell bearing to prevent abrasives from entering bearing. 32 

F. Pump Shaft and Impeller: 33 
1. Provide pump unit shaft constructed of rolled and ground 416 or 410 stainless steel. 34 
2. Furnish enclosed type impellers constructed of bronze and securely attached to impeller 35 

shaft. 36 
3. Ensure impeller is accurately fitted and statically and dynamically balanced. 37 
4. Provide bronze replacement wear rings in each bowl to prevent wear on bowls. 38 

G. Discharge Head Assemblies: 39 
1. Reuse existing discharge head assemblies. 40 

H. Suction Strainer: 41 
1. Reuse existing suction strainer. 42 

I. Data Plates: 43 
1. Provide stainless steel data plate securely attached to pump. 44 
2. Include manufacturer's name, pump size and type, serial number, speed, impeller diameter, 45 

capacity and head rating, and other pertinent data. 46 

J. Motors: 47 
1. Reduced voltage starting, vertical hollow shaft, squirrel cage, induction type. 48 
2. 460 V, 60 HZ, 3 PH. 49 
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3. Size motor to drive pump continuously over the complete head - capacity range without the 1 
load exceeding the nameplate rating. 2 

4. Comply with Section 16220. 3 

PART 3 - EXECUTION 4 

3.1 INSTALLATION 5 

A. Install products in accordance with manufacturer's instructions. 6 

3.2 FIELD QUALITY CONTROL 7 

A. See Section 11060. 8 

END OF SECTION 9 
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SECTION 11301 2 
URANIUM REMOVAL SYSTEM 3 

(PRE-PURCHASED) 4 

PART 1 - GENERAL 5 

1.1 SUMMARY 6 

A. Section Includes: 7 
1. Uranium Removal System (URS) with Adsorptive Media for treatment of groundwater, 8 

equipment service and maintenance, treatment media replacement and disposal services and 9 
radioactive materials licensing for a period of 10 years. 10 

B. Related Specification Sections include but are not necessarily limited to: 11 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 12 
2. Division 1 - General Requirements. 13 
3. Section 11302 - Performance Pilot Testing of Adsorptive Media Equipment. 14 

1.2 QUALITY ASSURANCE 15 

A. Referenced Standards: 16 
1. American Bearing Manufacturers Association (ABMA). 17 
2. American Society of Mechanical Engineers (ASME): 18 

a. Boiler and Pressure Vessel Code. 19 
3. American Welding Society (AWS). 20 
4. Institute of Electrical and Electronic Engineers (IEEE). 21 
5. National Electric Code (NEC). 22 
6. National Electrical Manufacturers Association (NEMA): 23 

a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 24 
b. MG 1, Motors and Generators. 25 

7. National Sanitation Foundation (NSF). 26 
a. NSF 61, Drinking Water System Components-Health Affects. 27 

8. The Society for Protective Coatings/NACE International (SSPC/NACE): 28 
a. SP 5/NACE No. 1, White Metal Blast Cleaning. 29 
b. SP 6/NACE No. 3, Commercial Blast Cleaning. 30 
c. SP 10/NACE No. 2, Near-White Blast Cleaning. 31 

9. Underwriters Laboratory (UL): 32 
a. UL 508A. 33 

B. Referenced Tables: 34 
1. The following tables are included at the end of Part 3: 35 

a. Table 1:  Historical Raw Water Quality. 36 

C. Miscellaneous: 37 
1. Perform all welding in accordance with the latest applicable codes of the AWS (or CWS) and/or 38 

ASME Boiler Code. 39 
2. A building to house the uranium adsorptive media system will be provided by Others and should 40 

be taken into account when preparing applicable submittals. 41 

1.3 DEFINITIONS 42 

A. Finished Water:  A blend of the water treated from the URS System plus water bypassed around the 43 
URS System. 44 

B. Firm Capacity:  The amount of water required to be treated by the URS - 5 MGD or 3500 GPM. 45 
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C. System Supplier:  System Supplier of URS equipment. 1 

D. Raw Water: 2 
1. The source of raw water will be from wells 6, 7 and 8 of the City’s well field which has a total of 3 

21 wells.  4 

E. 90-Day Pilot Study: 5 
1. The pilot study where URS will be tested to fulfill City’s requirements. 6 

a. See Section 11302. 7 

1.4 SCOPE OF SUPPLY 8 

A. Because of variations in system design and configuration offered by the prospective System Supplier, 9 
all components listed may not apply to all System Suppliers.  Should components be missing or not 10 
identified under this Scope of Supply but are required because of overall system integrity and 11 
operability, the System Supplier shall include those in its scope of supply. 12 

B. All requests for clarification shall be submitted to the Engineer. 13 

C. The system supplier shall provide a complete URS suitable for the removal of uranium at a 14 
continuous flow rate of 3,500 gpm.  The influent Uranium concentration shall be assumed to be 15 
35.1 ug/l.  The URS will treat water from three of the twenty one wells in the City’s well field.  The 16 
URS shall be specifically designed to successfully reduce the uranium level in the treated water by 17 
85 percent at all times.  The complete system shall include but not be limited to: 18 
1. Vessels constructed of lined carbon steel or stainless steel to ASME code with the appropriate 19 

code stamp rated for a minimum of 100 psi working pressure. 20 
2. All piping, valves, fittings, and internal distribution to provide a fully functional system. 21 
3. All instrumentation and sampling ports to provide system monitoring and interlocks with the 22 

Owner’s water system. 23 
4. Media removal nozzles for removal of spent media and fresh media replacement. 24 
5. Mechanical screening to prevent the migration of treatment media from the treatment system 25 

D. The URS supplier shall be in the business of radionuclide removal from water sources.  Descriptive 26 
literature and drawings for the equipment being furnished under this section shall include schematic 27 
drawings illustrating all components and electrical and electronic connections and all field 28 
connections as well as equipment specifications, outline dimension drawings, wiring, and piping 29 
diagrams for each item of equipment being furnished.  Upon complete approval, the URS supplier 30 
shall submit four (4) copies of all descriptive matter and instructions in separate indexed binders to 31 
the engineer for use by the owner.  The submission shall include, in addition to detailed equipment 32 
data and instruction, a complete system operation and maintenance instruction manual, coordinated 33 
with the specified equipment as furnished and installed. 34 

1.5 SUBMITTALS 35 

A. Equipment System Supplier Qualifications 36 
1. The URS supplier shall submit, with their bid, the following to the Engineer to evaluate their 37 

experience in radionuclide removal.  The URS supplier shall be a single System Supplier 38 
experienced in the design, fabrication, delivery, and startup of radionuclide removal equipment 39 
and must provide information demonstrating such ability.  Submit the below information for a 40 
minimum of five (5) projects where the selected System Supplier has furnished comparable 41 
radionuclide (radium or uranium) removal equipment for municipal groundwater treatment, and 42 
those systems have been in operation for a minimum of three (3) years. 43 

2. The URS supplier shall submit the following information exhibiting their ability to provide on-44 
going support to the owner to insure an effective operation of the system. 45 
a. Number of years in water treatment business. 46 
b. Reference information for the last five (5) comparable projects including design basis, 47 

length of time in service and contact references for the Owner, consulting engineer and 48 
radioactive materials licensing agency for each project. 49 
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B. Shop Drawings: 1 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 2 

process. 3 
2. Submit detailed submittal. 4 

a. Resubmit until either an “A” or “B” action is obtained per Section 01340. 5 
3. Submittal format: 6 

a. Submit Drawings in both electronic (AutoCad) and hard copy form. 7 
b. Submit cut sheets, calculations, etc. in electronic PDF format and in hard copy form. 8 

4. Submittal content: 9 
a. P&IDs of the URS system: 10 

1) Process and instrumentation drawings detailing the system proposed by the System 11 
Supplier. 12 

2) Show interfaces between System Supplier’s equipment and equipment supplied by 13 
Others which directly interfaces with the URS System (i.e. utilities, I/O, etc.). 14 

3) Include as a minimum: 15 
a) Equipment and valves list for the major components with reference tag numbers 16 

and brief description of each item. 17 
b) Equipment detail. 18 
c) Manual and automatic valves detail. 19 
d) Interconnecting piping including size (if piping size is related to System Supplier 20 

equipment sizing or system integrity). 21 
e) Instrumentation. 22 
f) All I/O at the PLC and operator interface levels including alarms, indications of 23 

measured values and equipment status, control functions, and primary interlocks. 24 
g) Clear definition of what is provided in System Supplier’s scope of supply. 25 

b. URS System General Arrangement Drawings: 26 
1) Submit an arrangement drawing for the URS.  27 
2) Scaled plans and elevations of the URS system. 28 
3) Once submitted and approved, the location and physical confines of the System 29 

Supplier supplied equipment or termination points shall not change without approval of 30 
the Engineer. 31 

4) Identify clearly the termination points and physical location of hydraulic, pneumatic 32 
and electrical connections where interfacing of the System Supplier supplied equipment 33 
and equipment supplied by Others exists. 34 

5) Identify recommended areas around equipment needed to allow for maintenance. 35 
c. Pressure Vessels: Technical information including materials of construction, construction 36 

details, vessel pressure rating and certifications and scaled drawings for vessels. 37 
d. Piping Fabrication and Assembly Drawings for all URS System Piping:  38 

1) Provide scaled drawings showing all fittings, valves, instruments and supports. 39 
2) Identify piping materials and fabrication details. 40 
3) Identify each equipment, pipe, and skid support by catalog number or Shop Drawing 41 

detail number. 42 
4) Identify piping materials and requirements for contractor supplied connections or welds 43 

and interconnecting piping including piping materials, size, and installation details. 44 
e. PLC/Control System Documentation: 45 

1) Submit a list of I/O that are required for operation of the URS System that are not 46 
available from System Supplier’s equipment. 47 

2) Arrangement drawings for PLC system components. 48 
3) Panel and enclosure plans, sections and details. 49 

a) Panel exterior layout drawings to scale indicating the following: 50 
(1) Panel materials of construction, dimensions, and total assembled weight. 51 
(2) Panel access openings. 52 
(3) Conduit access locations. 53 
(4) Front panel device layout. 54 
(5) Nameplate location and schedule. 55 
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b) Panel interior layout drawings shall be drawn to scale and shall indicate the 1 
following: 2 
(1) Sub-panel or mounting pan dimensions. 3 
(2) Interior device layouts. 4 
(3) PLC general arrangement layouts. 5 
(4) Wire-way locations, purpose, and dimensions. 6 
(5) Terminal strip designations. 7 
(6) Location of external wiring and/or piping connections. 8 
(7) Location of lighting fixtures, switches and receptacles. 9 

c) Catalog cut sheets containing information on PLC and all related modules and 10 
components to be submitted as part of these Specification Section submittals. 11 

f. Summary of equipment requiring electrical power, including equipment identification, loads 12 
and voltages. 13 

g. Summary of equipment requiring pneumatic supply including equipment identification, cfm 14 
and pressure. 15 

h. Provide description of source quality control program. 16 
i. System Supplier’s delivery, storage, and handling instructions.  17 
j. Installation details including location of anchorage, type and size of anchorage, anchorage 18 

setting templates and System Supplier’s installation instructions. 19 
k. Equipment area classification rating. 20 
l. Shipping and operating weights. 21 
m. Factory coating and primer information. 22 
n. Minimum dimensions required for removal of treatment vessels for maintenance. 23 
o. Electrical interconnect and schematic wiring diagrams including motor horsepower and 24 

other electrical load information and identification of external wiring (panel) connections 25 
for coordination with the Construction Contractor. 26 

p. Bill of materials for all components supplied with the URS System including identification 27 
used on P&IDs. 28 
1) For all tagged devices supplied, develop a Cross-Reference Schedule that matches the 29 

equipment identification used on the technical information submitted for that device. 30 
a) Include Manufacturer’s tag number, project tag number as identified in this Section 31 

and device name or description. 32 

C. Operation and Maintenance Manuals: 33 
1. See Section 01340 for requirements on the following: 34 

a. The mechanics and administration of the submittal process. 35 
b. The general content of Operation and Maintenance Manuals. 36 
c. URS System: 37 

1) Provide standard operating and maintenance instructions. URS supplier shall handle all 38 
long term maintenance and warranty of the system for the term of the contract. 39 

2) Applicable Material Safety Data Sheets (MSDS). 40 
3) Names, functional title, and phone numbers of maintenance personnel available for on-41 

going support. 42 

D. Miscellaneous Submittals: 43 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 44 

process. 45 

1.6 DELIVERY, STORAGE AND HANDLING 46 

A. Schedule delivery of Goods as required to allow timely installation by the Construction Contractor. 47 

B. Package and tag equipment in a manner that will protect the Goods from damage and facilitate the 48 
final assembly in the field. 49 

C. Include weight and dimensions of major Goods, handling instructions for all Goods, storage 50 
requirements and instructions for protective maintenance during storage with each shipment. 51 

D. Construction Contractor will provide labor, equipment, and facilities to unload and store Goods. 52 
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1.7 SITE CONDITIONS 1 

A. Raw Water Quality: 2 
1. Anticipated raw water quality data is included in Table 1 provided at the end of Part 3 of this 3 

Specification. 4 
a. Note that limited water quality data is currently available. 5 
b. System Supplier shall be responsible for designing URS System to meet specified 6 

performance criteria of removing at least 85% of uranium concentration at all times. Media 7 
will need to be changed when the removal rates are expected to fall below the specified 8 
level. 9 

B. Preliminary Treatment Plant Layout: 10 
1. The URS System will be installed within a new water treatment building located in the well 11 

field.  The building will be constructed by the Owner under separate construction contract. 12 

PART 2 - PRODUCTS 13 

2.1 ACCEPTABLE SYSTEM SUPPLIERS 14 

A. Subject to compliance with these Procurement Documents, the following System Suppliers are 15 
acceptable: 16 
1. URS System: 17 

a. Water Remediation Technology, LLC (WRT). 18 
b. Approved Equals will be acceptable only after Pilot Testing (See section 11302) 19 

2.2 SYSTEM DESIGN OVERVIEW AND PERFORMANCE CRITERIA 20 

A. General: 21 
1. Year round firm Finished Water Capacity:  3500 gpm or 5.0 MGD. 22 
2. Raw water temperature:  50-60 DegF. 23 
3. For designs using multiple trains or units, provide “identical” Units. 24 

a. “Identical” shall mean each train/unit is of the same hydraulic capacity. 25 
4. Hydraulic Capacity: 26 

a. Supply pumps and piping sized such that the URS System provides 5.0 MGD of Finished 27 
Water. 28 

B. Finished Water Quality: 29 
1. Maximum Total Uranium (ug/L):  15 percent of influent.  30 
2. Maximum Total Gross Alpha (pCi/L):  15 percent of influent. 31 

2.3 URS SYSTEM 32 

A. Treatment Vessels: 33 
1. The URS shall be comprised of at least two parallel treatment trains to maintain redundancy with 34 

a total treatment capacity of 3,500 gpm.  35 
2. The vessels shall be constructed of lined carbon or 304 stainless steel and shall be suitable for 36 

installation onto a concrete foundation. 37 
3. The vessels are to include media transfer, media sample, water transfer, and vacuum transfer 38 

ports.  All such ports shall be equipped with the necessary valves.  The media transfer ports shall 39 
be used for media service operations and will not normally be used by the owner’s personnel.  40 
The URS supplier may choose to remove the valve handles of such valves to limit access to the 41 
uranium removal media to authorized personnel. 42 

4. Each vessel shall have at least one manway access port.  Each vessel shall be fitted with air and 43 
vacuum release valves and a pressure relief valve. 44 

5. The flow inlet to each vessel shall be through the bottom and be internally directed through a 45 
header / lateral distribution system designed to promote an even fluid distribution.  The inlet 46 
piping at each vessel shall include a check valve suitable for preventing Uranium Removal 47 
Media escape from the vessel. 48 
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6. The URS discharge shall be a header / lateral system at the top of each vessel. 1 

B. Piping and Valves: 2 
1. The URS shall include schedule 10, type 304 stainless steel piping designed to permit feed, 3 

discharge, and bypass piping connections to be integrated into Owners distribution system.  Such 4 
piping shall be flanged and welded and be fabricated into spool pieces for field installation by 5 
the construction contractor.  Pipe field welds are permitted to final pipe sections where cut-to-fit 6 
pieces are necessary for final fit up.  Welds shall be performed by a certified welder and utilize 7 
only materials and brushes that are compatible with the pipe and weld material and will not 8 
contaminate the stainless steel welds.  The use of carbon steel welding rod and brushes that have 9 
been in contact with carbon steel welds shall not be permitted when welding stainless steel. 10 

2. The URS shall include a bypass pipe path and necessary valves that permit the entire system to 11 
be isolated from the customer’s water system.  The Owner’s personnel shall have full access to 12 
the feed, discharge, and bypass valves.  The valves shall be manually operated. 13 

3. The piping system components shall include feed and discharge valves, bypass valves, water 14 
transfer valves, air release, a hydraulically actuated slow-opening check valve, and y- type or 15 
basket strainers. 16 

4. Butterfly Valves:  All butterfly valves shall be manually operated, one piece lug or wafer style 17 
with cast iron or ductile iron bodies and lined discs that meet ANSI 150 pressure ratings for 18 
hydrostatic shell test requirements.  No metal-to-metal seating surfaces shall be permitted.  The 19 
seat shall be tongue-and-groove design with primary hub seal and a molded O-ring.  Valves 20 
smaller than 6 IN DIA shall be lever actuated and valves 6 IN DIA and larger shall be gear- 21 
operator actuated.  All butterfly valves shall be series 30/31 as manufactured by Bray or 22 
approved equal.  Valves or all wetted parts shall be NSF 61 approved. 23 

5. Air Relief/Vacuum Relief Valves:  All air/vacuum relief valves shall be D-060 and D-040 series 24 
as manufactured by A.R.I. USA, Inc. or approved equal.  Valves or all wetted parts shall be NSF 25 
61 approved. 26 

6. Ball Valves:  All ball valves shall be suitable for one-hundred fifty (150) psi working pressure.  27 
All ball valves shall be stainless steel NPT threaded ends, series 100 valves as manufactured by 28 
AVCO or approved equal.  Valves or all wetted parts shall be NSF 61 approved. 29 

7. Check Valves:  Inlet check valves shall be slow-opening as manufactured by OCV or ClaVal or 30 
approved equal.  Outlet check valves shall be wafer check valves as manufactured by Milliken or 31 
approved equal.  Valves or all wetted parts shall be NSF 61 approved. 32 

8. Instrument tubing shall be 1/4 IN polyethylene.  Sample port tubing shall be 1/8 IN 304 stainless 33 
steel. 34 

C. Instrumentation and Flow Meter: 35 
1. The URS shall include a magnetic type totalizing flow meter with field display and remote 36 

readout.  Differential pressure shall be displayed on the HMI by use of pressure transducers with 37 
accompanying transmitters capable of sending a 4 - 20 mA signal.  Pressure and differential 38 
pressure shall be provided for the system feed, the treatment vessel discharge, and the system 39 
discharge.  In addition, differential pressure shall be provided across each y-strainer or conical 40 
strainer.  At each pressure transducer location, a pressure gage shall be installed as well as a 41 
1/4 IN isolation ball valve and a sample or bleed ball valve 42 

D. Controls: 43 
1. Furnish control panel(s) with a single point for electrical power connection.   44 
2. Generate all sub voltages needed inside the control panel(s).   45 
3. 480 V powered control panel(s) shall have a fused or circuit breaker style disconnect assembly 46 

with a locking, door mounted operator. 47 
4. Build panels in conformance with the provisions of UL 508A. 48 
5. Affix assembly with a UL 508A label "Listed Enclosed Industrial Control Panel" prior to 49 

shipment to the jobsite. 50 
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6. The URS shall be fully automatic in operation and require no operator activity to effectively 1 
remove uranium as designed.  The URS shall include a control panel complete with a 2 
programmable logic controller (PLC) and the necessary software for automatic monitoring and 3 
operation of the system.  The panel will display flow and pressure data, log gallons treated, and 4 
provide an electrical interface with owner’s well control circuit or SCADA system.  The panel 5 
will have an interconnect data capability or wireless monitoring modem for remote monitoring 6 
by the URS supplier.  The operating sequence shall be as follows: 7 
a. The deep well pump(s) is/are started from the control system panel or the owner’s SCADA 8 

system, causing water to flow through pipe network.  Entrained air is bled through an 9 
automatic vent valve.  The control panel is notified and pump run-confirm is shown 10 

b. The slow-opening check valve begins to open based on the system hydraulic pressure 11 
allowing flow to enter the treatment vessels. 12 

c. The Uranium Removal Media bed lifts as flow is established in treatment vessels. 13 
d. Uranium is removed in the treatment vessels. 14 
e. The flow meter records the amount of gallons treated and then communicates back to the 15 

control panel. 16 
f. The Uranium Removal Media maintenance service shall be performed by the URS 17 

supplier’s service personnel, not the owner. 18 

E. Media: 19 
1. The URS shall only use Uranium Removal Media.  The treatment media shall be NSF Standard 20 

61 certified for use in potable water.  The customer shall not handle nor be responsible for the 21 
Uranium Removal Media.  The Uranium Removal Media replacement, transportation, and 22 
disposal to a licensed facility shall be provided by the URS supplier. 23 

F. Miscellaneous: 24 
1. Materials of Construction: 25 

a. Bolts, nuts, washers, flange backing rings, and other miscellaneous metal components not 26 
specifically addressed elsewhere in these Specifications shall be Type 304 or 316 stainless 27 
steel. 28 

2.4 PROTECTIVE COATINGS 29 

A. Provide coatings as specified below: 30 
1. Non Immersed Skid Steel 31 

a. Cleaning:  SSPC SP 6/NACE No.3 Commercial Blast Cleaning 32 
b. Primer:  Tnemec 66-1211 Polyamide Epoxy Coating.  3 – 6 mils DFT. 33 
c. Top Coat: 34 

2. Exterior Steel Tank and Piping 35 
a. Cleaning:  SSPC SP 6/NACE No. 3 Commercial Blast Cleaning 36 
b. Primer:  Tnemec 66-1211 Polyamide Epoxy Coating.  3 – 6 mils DFT. 37 
c. Top Coat: 38 

3. Interior Steel Tank 39 
a. Cleaning:  SSPC SP 10/NACE No. 2 Near-White Metal Blast Cleaning to achieve a 4 mil 40 

profile anchor pattern.  If profile is not achieved, clean per SSPC SP 5/NACE No. 1 White 41 
Metal Blast for the same 4 mil profile anchor pattern. 42 

b. Coating:  Plasite “Plasguard” 4110 Vinyl Ester Lining.  Two - three multi-pass spray coats 43 
for 35 to 45 mils DFT per manufacturer’s specifications.  Application must be pinhole free.  44 
Self priming. 45 

B. Provide coatings for adsorptive media system skid mounted elements such that no protective coatings 46 
need be provided in the field. 47 

C. Provide System Supplier’s standard exterior protective coating for all automatic valve operators. 48 

D. For remaining valves, and appurtenances, provide two exterior coats and finish coat with high 49 
performance industrial grade, 2-3 mill DFT epoxy prime equal to Tnemec Series 20 Pota-Pox.   50 
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E. No exterior protective coatings are required for PVC, CPVC, aluminum or 304/316 stainless steel 1 
components. 2 

PART 3 - EXECUTION  3 

3.1 INSTALLATION  4 

A. The Owner/Construction Contractor shall be responsible for the installation of the treatment system. 5 

3.2 FIELD SUPERVISION, START-UP SERVICES, TRAINING AND OPERATION 6 

A. The URS System Supplier shall provide the following: 7 
1. Provide Uranium Removal Media as required, delivered to the jobsite. 8 
2. Conduct onsite inspection of the treatment system and installation prior to operation.  9 
3. Supervisory service of a factory-trained service engineer, who is specifically trained in the 10 

type of equipment herein specified, shall be provided for a period of three (3) 8 HR man days 11 
for inspection of erected URS, and training of Owner’s personnel.   12 

4. Before placing the system into operation, the system shall be disinfected by introducing a 13 
sodium hypochlorite solution into the system and piping in accordance with AWWA C653, 14 
AWWA Standard for Disinfection of Water Treatment Plants. 15 

5. Flush the system to waste.  16 
6. After completion of the inspection, the URS service engineer shall initiate a trial performance 17 

run, ascertain any adjustments required, and place the system into operation. 18 
7. Remotely assist the system installer with technical advice on the installation of the major 19 

components of the treatment equipment. 20 
8. Operator training shall be provided to the Owner for the operation of the equipment as well as 21 

radiation safety awareness.  Radiation safety awareness training shall also be provided for 22 
local first responders as requested. 23 

9. No form of energy shall be turned on to any part of the system prior to receipt by the engineer 24 
of a certified statement of approval of the installation from the URS supplier. 25 

3.3 LONG TERM SERVICES 26 

A. As part of the total scope of supply, the following services shall be provided by the URS supplier.  27 
The system supplier shall furnish all labor, materials and supplies to perform all work called for in 28 
connection with the media removal, exchange, proper disposal and replacement with new media as 29 
specified below for the term of the services agreement on a guaranteed cost per 1,000 gallons treated 30 
basis for the term of the contract. The system supplier shall take ownership of the uranium as 31 
accumulates onto the treatment media and shall provide a guarantee for the performance of the entire 32 
treatment system for the term of the contract. 33 

B. System Operating Criteria: 34 
1. The stated average raw water uranium level to be treated is 35.1ug/L. 35 
2. The Long Term Services contract will be based upon treating 1,500,000,000 gallons per year. 36 

C. Process Performance Requirements: 37 
1. Guarantee the performance of the URS provided under the section above to successfully reduce 38 

the uranium level in the treated water to less than 15% of the influent concentration at all times. 39 

D. Qualifications: 40 
1. The system supplier shall carry workmen’s compensation and liability insurance.  The 41 

certificates of insurance will be supplied to the Owner for review. 42 
2. The system supplier must have at least five (5) years of experience as a treatment media and 43 

service agreement system supplier, and shall provide at least five (5) references of other Owners 44 
with similar scopes of work. 45 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 URANIUM REMOVAL SYSTEM 
 11301 - 9  

3. The maintenance and service of the equipment must be undertaken only by qualified personnel 1 
directly employed by the system supplier. Proper care, procedures, and tools must be used in 2 
handling, lifting, installing, operating, maintaining and repairing equipment to prevent personnel 3 
injury and or property damage. 4 

4. The Long Term Services supplier shall be the same as the Uranium Removal System Supplier. 5 

E. Treatment System Operation and Maintenance: 6 
1. The system supplier shall maintain the treatment equipment in proper operating condition for the 7 

term of the contract. 8 
2. The system supplier shall perform periodic inspection of the treatment system to detect early 9 

signs of deteriorating performance and to anticipate potential equipment failures. 10 
3. The system supply shall perform periodic water analysis to monitor system performance as 11 

deemed necessary for proper operation of system. 12 
4. The system supplier shall perform periodic media analysis to monitor system performance as 13 

deemed necessary for proper operation of system. 14 
5. The Owner shall be responsible for the daily operation and monitoring of the URS. 15 
6. The Owner shall perform all compliance tests as required by the State of Nebraska, and shall 16 

provide a copy of any test results to the system supplier upon receipt. 17 

F. Media Services: 18 
1. The system supplier shall be responsible for obtaining and maintaining any licenses specifically 19 

related to radioactive materials that may be required for the operation of the URS, and the 20 
handling and disposal of radioactive treatment residuals.  The cost of any such license fees 21 
applicable to this specific treatment system shall be submitted to the Owner for payment. 22 

2. At such time the treatment media becomes ineffective, and requires replacement, the system 23 
supplier shall be responsible for the removal, packaging, shipment and proper disposal of the 24 
spent media.  Once the spent media is removed, it shall be replaced with new Uranium Removal 25 
Media, and placed back into service by the system supplier. 26 

3. The spent media including all uranium loaded onto the media will become the property of the 27 
system supplier, which will be responsible for its proper removal and disposal. 28 

G. Radiation Safety Services: 29 
1. The URS supplier shall be responsible for obtaining and maintaining a radioactive materials 30 

license as required for the system operation and the handling and disposal of radioactive 31 
treatment residuals. 32 

2. The URS supplier shall provide Radiation Safety Awareness Training for the Owner when the 33 
system begins operation. 34 
a. Annual refresher training shall be provided as required. 35 

3. The URS supplier shall provide radiation exposure badges for treatment site, and will be 36 
responsible for the collection and maintenance of the exposure data for this site. 37 

4. The URS supplier shall assign a qualified, on staff, Radiation Safety Officer for this project that 38 
will be accessible at all times. 39 

5. After each media exchange, the system supplier shall survey the treatment site facility for 40 
contamination and decontaminate as needed. 41 

6. After each media exchange, the system supplier shall provide documentation showing receipt 42 
and acceptance of the spent media by the disposal facility. 43 

H. Decommissioning of Uranium Removal System: 44 
1. Upon the expiration or termination of the Long Term Services Agreement, the system supplier 45 

will be responsible for decommissioning the system.  This will include the removal and proper 46 
disposal of all treatment media, cleaning of the treatment equipment so as to comply with the 47 
licensing requirements for decommissioning the system.  A radiological site survey will be 48 
completed by the system supplier as documentation that the decommissioning is complete. 49 

I. Term of Contract: 50 
1. The length of the Long Term Services Agreement shall be 10 years, commencing when the 51 

treatment system is placed into operation. 52 
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J. Payment: 1 
1. The services described in this section shall be priced on a cost per thousand gallons treated, for 2 

treatment of the minimum annual gallons specified above.  The annual total cost will be invoiced 3 
in equal monthly installments. 4 

2. Additional gallons treated will be invoiced at the end of the calendar year at the same cost per 5 
thousand gallons. 6 

3. Reasonable adjustment to the cost for these services may be made on an annual basis.  The 7 
amount of adjustment will be based upon the Inflation Index which will be calculated as the sum 8 
of 85 percent of the CPI-U and 15 percent of the CPT-TR.  The U.S. Department of Labor, 9 
Bureau of Labor Statistics, Consumer Price Index (“CPI”) incorporates the following elements. 10 
a. All Urban Consumers (“CPI-U”). 11 
b. Transportation Category (CPI-Tr”). 12 
c. Not Seasonally Adjusted. 13 
d. U.S. City Average. 14 
e. All Items, Base Period:  1982 – 84 = 100. 15 

K. Form of Agreement: 16 
1. The City’s standard Contract Agreement will be used.  The system supplier shall provide to the 17 

Owner a completed form of the System supplier’s terms of agreement to be included in the 18 
contract agreement.  The terms of agreement will be included in the Contract Agreement if 19 
acceptable to the City.  20 

END OF SECTION 21 
22 
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Table 1: City of Grand Island – Wells 6,7 and 8 - Historical Raw Water Quality 1 
 2 

Parameter (Units) Value Parameter (Units) Value 
Uranium, ug/L 35.1 Gross Alpha, pCi/L 45 
Alkalinity, mg/L as CaCO3 220 Radium 226+228, pCi/L 1.1 
Barium, mg/L 0.101 Sulfate, mg/L 250 
Iron (total), mg/L 0.147 Phosphorous, mg/L 0.679 
Strontium, mg/L 0.6 Calcium, mg/L 240 
Magnesium, mg/L 21.1 Manganese, mg/L 0.01 
pH 7.67 Total Dissolved Solids, mg/L 600 
NTU 1.7 Alkalinity, mg/L 220 

 3 
4 
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2012/01/12 1 

SECTION 15060 2 
PIPE AND PIPE FITTINGS:  BASIC REQUIREMENTS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes:  6 
1. Process piping systems. 7 

B. Related Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 09905 - Painting and Protective Coatings. 11 
4. Section 11005 - Equipment:  Basic Requirements. 12 

1.2 QUALITY ASSURANCE 13 

A. Referenced Standards: 14 
1. American Society of Mechanical Engineers (ASME): 15 

a. B16.3, Malleable Iron Threaded Fittings. 16 
b. B16.5, Pipe Flanges and Flanged Fittings. 17 
c. B40.100, Pressure Gauges and Gauge Attachments. 18 
d. B16.42, Ductile Iron Pipe Flanges and Flanged Fittings Classes 150 and 300. 19 

2. ASTM International (ASTM): 20 
a. A36, Standard Specification for Carbon Structural Steel. 21 
b. A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 22 

Welded and Seamless. 23 
c. A106, Standard Specification for Seamless Carbon Steel Pipe for High-Temperature 24 

Service. 25 
d. A126, Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe 26 

Fittings. 27 
e. A234, Standard Specification for Pipe Fittings of Wrought Carbon Steel and Alloy 28 

Steel for Moderate and High Temperature Service. 29 
f. A536, Standard Specification for Ductile Iron Castings. 30 
g. A774, Standard Specification for As-Welded Wrought Austenitic Stainless Steel 31 

Fittings for General Corrosive Service at Low and Moderate Temperatures. 32 
h. A778, Standard Specification for Welded, Unannealed Austenitic Stainless Steel 33 

Tubular Products. 34 
i. D1784, Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and 35 

Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds. 36 
j. D1785, Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 37 

40, 80, and 120. 38 
k. D2466, Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 39 

Schedule 40. 40 
l. D2467, Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 41 

Schedule 80. 42 
3. American Water Works Association (AWWA): 43 

a. B300, Standard for Hypochlorites. 44 
b. B301, Standard for Liquid Chlorine. 45 
c. C200, Steel Water Pipe 6 IN and Larger. 46 
d. C207, Standard for Steel Pipe Flanges for Waterworks Service - Sizes 4 IN through 47 

144 IN. 48 
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e. C606, Standard for Grooved and Shouldered Joints. 1 
f. C208, Dimensions for Fabricated Steel Water Pipe Fittings. 2 
g. C651, Standard for Disinfecting Water Mains. 3 

4. American Water Works Association/American National Standards Institute 4 
(AWWA/ANSI): 5 
a. C110/A21.10, Standard for Ductile-Iron and Gray-Iron Fittings for Water. 6 
b. C111/A21.11, Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and 7 

Fittings. 8 
c. C115/A21.15, Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron 9 

Threaded Flanges. 10 
d. C151/A21.51, Standard for Ductile-Iron Pipe, Centrifugally Cast, for Water. 11 
e. C153/A21.53, Standard for Ductile-Iron Compact Fittings for Water Service. 12 

5. Chlorine Institute, Inc. (CI): 13 
a. Pamphlet 6, Piping Systems for Dry Chlorine. 14 

6. Underwriters Laboratories, Inc. (UL). 15 

B. Coordinate flange dimensions and drillings between piping, valves, and equipment. 16 

1.3 SUBMITTALS 17 

A. Shop Drawings: 18 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 19 

process. 20 
2. Fabrication and/or layout drawings: 21 

a. Interior piping drawings (minimum scale 1/8 IN equals 1 FT) with information 22 
including: 23 
1) Dimensions of piping from column lines or wall surfaces. 24 
2) Invert dimensions of piping. 25 
3) Centerline elevation and size of intersecting ductwork, conduit/conduit racks, or 26 

other potential interferences requiring coordination. 27 
4) Location and type of pipe supports and anchors. 28 
5) Details of fittings, tapping locations, equipment connections, flexible expansion 29 

joints, connections to equipment, and related appurtenances. 30 
6) Provisions for expansion and contraction. 31 

b. Schedule of interconnections to existing piping and method of connection. 32 
c. All dimensions will be field verified by the Contractor. 33 

3. Product technical data including: 34 
a. Acknowledgement that products submitted meet requirements of standards referenced. 35 
b. Copies of manufacturer's written directions regarding material handling, delivery, 36 

storage and installation. 37 
c. Separate schedule sheet for each piping system scheduled in this Section showing 38 

compliance of all system components. 39 
1) Attach technical product data on gaskets, pipe, fittings, and other components. 40 

B. Miscellaneous Submittals: 41 
1. Qualifications of lab performing disinfection analysis on water systems. 42 
2. Test reports: 43 

a. Copies of pressure test results on all piping systems. 44 
b. Disinfection test report. 45 
c. Notification of time and date of piping pressure tests. 46 

C. Operation and Maintenance Manuals: 47 
1. See Section 01340 for requirements for: 48 

a. The mechanics and administration of the submittal process. 49 
b. The content of Operation and Maintenance Manuals. 50 
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1.4 DELIVERY, STORAGE, AND HANDLING 1 

A. Protect pipe coating during handling using methods recommended by manufacturer. 2 
1. Use of bare cables, chains, hooks, metal bars or narrow skids in contact with coated pipe is 3 

not permitted. 4 

B. Prevent damage to pipe during transit. 5 
1. Repair abrasions, scars, and blemishes. 6 
2. If repair of satisfactory quality cannot be achieved, replace damaged material immediately. 7 

PART 2 - PRODUCTS 8 

2.1 ACCEPTABLE MANUFACTURERS 9 

A. Subject to compliance with the Contract Documents, the following manufacturers are 10 
acceptable: 11 
1. Pipe saddles (for gage installation): 12 

a. Dresser Style 91 (steel and ductile iron systems). 13 
b. Dresser Style 194 (non-metallic systems). 14 

2.2 PIPING SPECIFICATION SCHEDULES 15 

A. Piping system materials, fittings and appurtenances are subject to requirements of specific piping 16 
specification schedules located at the end of PART 3 of this Section. 17 

2.3 COMPONENTS AND ACCESSORIES 18 

A. Reducers: 19 
1. Furnish appropriate size reducers and reducing fittings to mate pipe to equipment 20 

connections. 21 
2. Connection size requirements may change from those shown on Drawings depending on 22 

equipment furnished. 23 

B. Protective Coating and Lining: 24 
1. Include pipe, fittings, and appurtenances where coatings, linings, paint, tests and other items 25 

are specified. 26 
2. Field paint pipe in accordance with Section 09905. 27 

PART 3 - EXECUTION 28 

3.1 INTERIOR AND EXPOSED EXTERIOR PIPING INSTALLATION 29 

A. Install piping in vertical and horizontal alignment as shown on Drawings. 30 

B. Alignment of piping smaller than 4 IN may not be shown; however, install according to Drawing 31 
intent and with clearance and allowance for: 32 
1. Expansion and contraction. 33 
2. Operation and access to equipment, doors, windows, hoists, moving equipment. 34 
3. Headroom and walking space for working areas and aisles. 35 
4. System drainage and air removal. 36 

C. Install vertical piping runs plumb and horizontal piping runs parallel with structure walls. 37 

D. Pipe Support: 38 
1. Use methods of piping support as shown on Drawings. 39 
2. Where pipes run parallel and at same elevation or grade, they may be grouped and 40 

supported from common pipe supports. 41 
a. The pipe in the group requiring the least maximum distance between supports shall set 42 

the distance between supports. 43 
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3. Size pipe supports with consideration to specific gravity of liquid being piped. 1 

E. Locate and size sleeves and castings required for piping system. 2 
1. Arrange for chases, recesses, inserts or anchors at proper elevation and location. 3 

F. Use reducing fittings throughout piping systems. 4 
1. Bushings will not be allowed unless specifically approved. 5 

G. Equipment Drainage and Miscellaneous Piping: 6 
1. Provide drip pans and piping at equipment where condensation may occur. 7 
2. Hard pipe stuffing box leakage to nearest floor drain. 8 
3. Avoid piping over electrical components such as motor control centers, panelboards, etc. 9 

a. If piping must be so routed, utilize 16 GA, 316 stainless steel drip pan under piping and 10 
over full length of electrical equipment. 11 

b. Hard pipe drainage to nearest floor drain. 12 
4. Collect system condensate at drip pockets, traps and blowoff valves. 13 
5. For applications defined above and for other miscellaneous piping which is not addressed by 14 

a specific piping service category in PART 1, provide 304 stainless steel piping and fittings. 15 
a. Size to handle application with 3/4 IN being minimum size provided. 16 

H. Install expansion devices as necessary to allow expansion/contraction movement. 17 

I. Provide full face gaskets on all systems. 18 

J. Anchorage and Blocking: 19 
1. Block, anchor, or harness exposed piping subjected to forces in which joints are installed to 20 

prevent separation of joints and transmission of stress into equipment or structural 21 
components not designed to resist those stresses. 22 

K. Equipment Pipe Connections: 23 
1. Equipment - General: 24 

a. Exercise care in bolting flanged joints so that there is no restraint on the opposite end of 25 
pipe or fitting which would prevent uniform gasket pressure at connection or would 26 
cause unnecessary stresses to be transmitted to equipment flanges. 27 

b. Where push-on joints are used in conjunction with flanged joints, final positioning of 28 
push-on joints shall not be made until flange joints have been tightened without strain. 29 

c. Tighten flange bolts at uniform rate which will result in uniform gasket compression 30 
over entire area of joint. 31 
1) Provide tightening torque in accordance with manufacturer's recommendations. 32 

d. Support and match flange faces to uniform contact over their entire face area prior to 33 
installation of any bolt between the piping flange and equipment connecting flange. 34 

e. Permit piping connected to equipment to freely move in directions parallel to 35 
longitudinal centerline when and while bolts in connection flange are tightened. 36 

f. Align, level, and wedge equipment into place during fitting and alignment of 37 
connecting piping. 38 

g. Grout equipment into place prior to final bolting of piping but not before initial fitting 39 
and alignment. 40 

h. To provide maximum flexibility and ease of alignment, assemble connecting piping 41 
with gaskets in place and minimum of four (4) bolts per joint installed and tightened. 42 
1) Test alignment by loosening flange bolts to see if there is any change in 43 

relationship of piping flange with equipment connecting flange. 44 
2) Realign as necessary, install flange bolts and make equipment connection. 45 

i. Provide utility connections to equipment shown on Drawings, scheduled or specified. 46 

L. Provide insulating components where dissimilar metals are joined together. 47 

M. Instrument Connections: 48 
1. See drawing details. 49 
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3.2 CONNECTIONS WITH EXISTING PIPING 1 

A. Where connection between new work and existing work is made, use suitable and proper fittings 2 
to suit conditions encountered. 3 

B. Perform connections with existing piping at time and under conditions which will least interfere 4 
with service to customers affected by such operation. 5 

C. Undertake connections in fashion which will disturb system as little as possible. 6 

D. Provide suitable equipment and facilities to dewater, drain, and dispose of liquid removed 7 
without damage to adjacent property. 8 

E. Where connections to existing systems necessitate employment of past installation methods not 9 
currently part of trade practice, utilize necessary special piping components. 10 

F. Where connection involves potable water systems, provide disinfection methods as prescribed in 11 
these Specifications. 12 

G. Once tie-in to each existing system is initiated, continue work continuously until tie-in is made 13 
and tested. 14 

3.3 FIELD QUALITY CONTROL 15 

A. Pipe Testing - General: 16 
1. Test piping systems as follows: 17 

a. Test exposed, non-insulated piping systems upon completion of system. 18 
2. Utilize pressures, media and pressure test durations as specified on Piping Specification 19 

Schedules. 20 
3. Isolate equipment which may be damaged by the specified pressure test conditions. 21 
4. Perform pressure test using calibrated pressure gages and calibrated volumetric measuring 22 

equipment to determine leakage rates. 23 
a. Select each gage so that the specified test pressure falls within the upper half of the 24 

gage's range. 25 
b. Notify the Resident Project Representative 24 HRS prior to each test. 26 

5. Completely assemble and test new piping systems prior to connection to existing pipe 27 
systems. 28 

6. Acknowledge satisfactory performance of tests and inspections in writing to Engineer prior 29 
to final acceptance. 30 

7. Bear the cost of all testing and inspecting, locating and remedying of leaks and any 31 
necessary retesting and re-examination. 32 

B. Pressure Testing: 33 
1. Testing medium:  Unless otherwise specified in the Piping Specification Schedules, utilize 34 

the following test media. 35 
a. Liquid systems: 36 

 37 

PIPE LINE SIZE (DIA) 
GRAVITY 

OR PUMPED 
SPECIFIED TEST 

PRESSURE 
TESTING 
MEDIUM 

All sizes Pumped 125 psig Water 
 38 

2. Allowable leakage rates: 39 
a. Hazardous gas systems, all exposed piping systems, all pressure piping systems and all 40 

buried, piping systems which are hydrostatically pressure tested shall have zero leakage 41 
at the specified test pressure throughout the duration of the test. 42 

3. Hydrostatic pressure testing methodology: 43 
a. General: 44 

1) All joints, including welds, are to be left exposed for examination during the test. 45 
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2) Provide additional temporary supports for piping systems designed for vapor or gas 1 
to support the weight of the test water. 2 

3) Provide temporary restraints for expansion joints for additional pressure load under 3 
test. 4 

4) Isolate equipment in piping system with rated pressure lower than pipe test 5 
pressure. 6 

5) Do not paint or insulate exposed piping until successful performance of pressure 7 
test. 8 

3.4 CLEANING, DISINFECTION AND PURGING 9 

A. Cleaning: 10 
1. Clean interior of piping systems thoroughly before installing. 11 
2. Maintain pipe in clean condition during installation. 12 
3. Before jointing piping, thoroughly clean and wipe joint contact surfaces and then properly 13 

dress and make joint. 14 
4. Immediately prior to pressure testing, clean and remove grease, metal cuttings, dirt, or other 15 

foreign materials which may have entered the system. 16 
5. At completion of work and prior to Final Acceptance, thoroughly clean work installed under 17 

these Specifications. 18 
a. Clean equipment, fixtures, pipe, valves, and fittings of grease, metal cuttings, and 19 

sludge which may have accumulated by operation of system, from testing, or from 20 
other causes. 21 

b. Repair any stoppage or discoloration or other damage to parts of building, its finish, or 22 
furnishings, due to failure to properly clean piping system, without cost to Owner. 23 

6. Clean chlorine piping in accordance with CI Pamphlet 6. 24 

B. Disinfection of Potable Water Systems: 25 
1. After favorable performance of pressure test and prior to Final Acceptance, thoroughly flush 26 

entire potable water piping system including supply, source and any appurtenant devices 27 
and perform disinfection as prescribed. 28 

2. Perform work, including preventative measures during construction, in full compliance with 29 
AWWA C651. 30 

3. See requirements for disinfection in Section 01733. 31 

3.5 SCHEDULES 32 

A. SPECIFICATION SCHEDULE: 33 
1. General: 34 

a. Service: 35 
1) Inlet Piping:  Raw Water. 36 
2) Outlet Piping:  Treated Water. 37 

b. Test requirements: 38 
1) Test medium:  Water. 39 
2) Pressure:  125 psig. 40 
3) Duration:  6 HRS. 41 

c. Gaskets: 42 
1) Flanged, push-on, and mechanical joints (ductile iron):  Rubber, 43 

AWWA/ANSI C111/A21.11. 44 
2. System components: 45 

a. Pipe size 3 IN through 24 IN: 46 
1) Exposed service: 47 

a) Material: 48 
(1) Flanged:  Ductile iron, Class 53. 49 
(2) Flanged:  Steel Water Pipe, AWWA C200. 50 

b) References:  AWWA/ANSI C115/A21.15. 51 
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c) Lining:  Cement. 1 
d) Coating:  Paint. 2 
e) Fittings:  (1) AWWA/ANSI C110/A21.10 ductile iron or AWWA/ANSI 3 

C153/A21.53 ductile iron compact fittings.  (2) AWWA C208. 4 
f) Joints:  AWWA/ANSI C115/A21.15 flanged joints. 5 

END OF SECTION 6 
7 
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2011/12/19 1 

SECTION 15061 2 
PIPE:  STEEL 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Steel pipe, fittings, and appurtenances. 7 

B. Related Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 09905 - Painting and Protective Coatings. 11 
4. Section 15060 - Pipe and Pipe Fittings:  Basic Requirements. 12 

1.2 QUALITY ASSURANCE 13 

A. Referenced Standards: 14 
1. American Society of Mechanical Engineers (ASME): 15 

a. B1.1, Unified Inch Screw Threads (UN and UNR Thread Form). 16 
b. B1.2, Gages and Gaging for Unified Inch Screw Threads. 17 
c. B16.5, Pipe Flanges and Flanged Fittings. 18 
d. B16.9, Standard Specification for Welded Nickel and Nickel-Cobalt Alloy Pipe. 19 
e. Section IX, Qualification Standard for Welding and Brazing Procedures, Welders, 20 

Brazers, and Welding and Brazing Operators. 21 
2. ASTM International (ASTM): 22 

a. A36, Standard Specification for Carbon Structural Steel. 23 
b. A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 24 

Welded and Seamless. 25 
c. A181, Standard Specification for Carbon Steel Forgings, for General-Purpose Piping. 26 
d. A283, Standard Specification for Low and Intermediate Tensile Strength Carbon Steel 27 

Plates. 28 
e. A572, Standard Specification for High-Strength Low-Alloy Columbium-Vanadium 29 

Structural Steel. 30 
f. A1011, Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 31 

Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 32 
Formability. 33 

g. B6, Standard Specification for Zinc. 34 
h. B695, Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and 35 

Steel. 36 
3. American Water Works Association (AWWA): 37 

a. C200, Standard for Steel Water Pipe - 6 IN and Larger. 38 
b. C205, Standard for Cement-Mortar Lining and Coating for Steel Water Pipe - 4 IN and 39 

Larger - Shop Applied. 40 
c. C206, Standard for Field Welding of Steel Water Pipe. 41 
d. C207, Standard for Steel Pipe Flanges for Waterworks Service - Sizes 4 IN through 42 

144 IN. 43 
e. C208, Standard for Dimensions for Fabricated Steel Water Pipe Fittings. 44 
f. C606, Standard for Grooved and Shouldered Joints. 45 
g. M11, Steel Pipe - A Guide for Design and Installation. 46 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 PIPE:  STEEL 
 15061 - 2  

B. Qualifications: 1 
1. Use only certified welders meeting procedures and performance outlined in ASME 2 

Section IX, AWWA C200 Section 3.3.3 and other codes and requirements per local building 3 
and utility requirements. 4 

1.3 SUBMITTALS 5 

A. Shop Drawings: 6 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 7 

process. 8 
2. See Section 15060. 9 
3. Factory test reports. 10 
4. If mechanical grooved type coupling system is used, submit piping, fittings, and appurtenant 11 

items which will be utilized. 12 
5. Coating manufacturer's qualifications. 13 
6. Welders certificates. 14 

PART 2 - PRODUCTS 15 

2.1 ACCEPTABLE MANUFACTURERS 16 

A. Subject to compliance with the Contract Documents, the following manufacturers are 17 
acceptable: 18 
1. Flanged adaptors: 19 

a. Rockwell (Style 913 (steel)). 20 
b. Dresser (Style 128 (steel)). 21 

2. Transition coupling: 22 
a. Rockwell (Style 413). 23 
b. Dresser (Style 62). 24 

3. Compression sleeve coupling: 25 
a. Rockwell (Style 411 (steel)). 26 
b. Dresser (Style 38 (steel)). 27 

2.2 MATERIALS 28 

A. All materials used in steel piping systems defined in Section 15060 shall meet or exceed 29 
pressure test requirements specified for each respective system. 30 

B. Steel Pipe (Fabricated Type): 31 
1. AWWA C200: 32 

a. ASTM A36, Grade C steel plate. 33 
b. ASTM A283, Grade D steel plate. 34 
c. ASTM A572, steel plate. 35 
d. ASTM A1011, steel sheet. 36 

C. Steel Pipe (Mill Type):  ASTM A53, Type E or S. 37 

D. Fittings (For Fabricated Pipe):  AWWA C208. 38 

E. Flanges (Fabricated Pipe): 39 
1. Flange material:  ASTM A283, Grade C or D, ASTM A181, Grade 1. 40 
2. Flange finish:  Flat faced. 41 

F. Flanges (Mill Type Pipe): 42 
1. ASME B16.5. 43 
2. Flat faced. 44 
3. Slip-on flanges. 45 
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G. Nuts and Bolts: 1 
1. Buried:  Cadmium-plated meeting SAE AMS-QQ-P-416, Type 1, Class 2 (Cor-Ten) for 2 

buried application. 3 
2. Exposed:  Mechanical galvanized ASTM B695, Class 40. 4 
3. Heads and dimensions per ASME B1.1. 5 
4. Threaded per ASME B1.1. 6 
5. Project ends 1/4 to 1/2 IN beyond nuts. 7 

H. Gaskets:  See individual piping systems in Section 15060. 8 

2.3 MANUFACTURED UNITS 9 

A. Couplings: 10 
1. Flanged adaptors: 11 

a. Steel or carbon steel body sleeve, flange, followers and Grade 30 rubber gaskets. 12 
b. Provide units equal to those specified in Article 2.1. 13 
c. Flanges meeting standards of adjoining flanges. 14 
d. Entire assembly to be rated for test pressure specified on Piping Schedule for each 15 

respective application. 16 
2. Compression sleeve coupling: 17 

a. Steel sleeve, followers Grade 30 and rubber gaskets. 18 
b. Provide units equal to those specified in Article 2.1. 19 
c. Flanges meeting standards of adjoining flanges. 20 
d. Entire assembly to be rated for test pressure specified on Piping Schedule for each 21 

respective application. 22 

2.4 FABRICATION 23 

A. Provide piping (mill or fabricated) for use in this Project with minimum wall thicknesses as 24 
follows: 25 
1. 1/8 - 5 IN DIA pipe:  Schedule 40. 26 
2. 6 - 10 IN DIA pipe:  3/16 IN. 27 
3. Sizes through 24 IN are nominal OD. 28 

a. Sizes greater than 24 are ID. 29 
4. Wall thicknesses indicated are for standard weight pipe. 30 

a. Design pipe in accordance with operating pressures shown in Piping Schedules for a 31 
design stress limited to 50 percent of yield. 32 

B. Furnish cast parts with lacquer finish compatible with finish coating. 33 

C. Furnish without outside coating of bituminous material any exposed pipe scheduled to be 34 
painted. 35 

D. Fabricated Fittings: 36 
1. AWWA C208. 37 
2. Assure ratio of radius of bend to diameter of pipe equal to or greater than 1.0. 38 

E. Taper cement mortar linings as required for valve interfacing. 39 

F. Protective Coatings and Linings: 40 
1. Provide enamel linings and coatings in accordance with AWWA C203. 41 
2. Provide cement mortar lining in accordance with AWWA C205. 42 
3. Galvanize surface in accordance with hot dip method using any grade of zinc acceptable to 43 

ASTM B6. 44 
4. Field paint pipe in accordance with Section 09905. 45 

2.5 SOURCE QUALITY CONTROL 46 

A. Testing: 47 
1. Shop hydrostatic test fabricated steel pipe and fittings. 48 
2. Field hydrostatic test all pipe as specified in Section 15060. 49 
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PART 3 - EXECUTION 1 

3.1 INSTALLATION 2 

A. Install products in accordance with manufacturer's instructions. 3 

B. Joining Methods - Flanges: 4 
1. Facing method: 5 

a. Insert slip-on flange on pipe. 6 
b. Assure maximum tolerances for flange faces from normal with respect to axis of pipe is 7 

0.005 IN per foot of flange diameter. 8 
c. Test flanges after welding to pipe for true to face condition and reface, if necessary, to 9 

bring to specified tolerance. 10 
2. Joining method: 11 

a. Leave 1/8 to 3/8 IN of flange bolts projecting beyond face of nut after tightening. 12 
b. Coordinate dimensions and drillings of flanges with flanges for valves, pumps, 13 

equipment, tank, and other interconnecting piping systems. 14 
c. When bolting flange joints, exercise extreme care to assure that there is no restraint on 15 

opposite end of pipe or fitting which would prevent uniform gasket compression or 16 
cause unnecessary stress, bending or torsional strains being applied to cast flanges or 17 
flanged fittings. 18 
1) Allow one (1) flange free movement in any direction while bolts are being 19 

tightened. 20 
d. Do not assemble adjoining flexible coupled, mechanical coupled or welded joints until 21 

flanged joints in piping system have been tightened. 22 
e. Gradually tighten flange bolts uniformly to permit even gasket compression. 23 
f. Do not overstress bolts to compensate for poor installation. 24 

C. Joining Method - Welded Joints: 25 
1. Perform welding in accordance with AWWA C206 and this Section. 26 
2. For flange attachment perform in accordance with AWWA C207. 27 
3. Have each welding operator affix an assigned symbol to all his welds. 28 

a. Mark each longitudinal joint at the extent of each operator's welding. 29 
b. Mark each circumferential joint, nozzle, or other weld into places 180 degrees apart. 30 

4. Welding for all process piping shall conform with ASME B31.3. 31 
a. Welding of utility piping 125 psi and less shall be welded per ASME B31.9. 32 
b. Utility piping above 125 psi shall conform to ASME B31.1. 33 

5. Provide caps, tees, elbows, reducers, etc., manufactured for welded applications. 34 
6. Weldolets may be used for 5 IN and larger pipe provided all slag is removed from inside the 35 

pipe. 36 
7. Weld-in nozzles may be used for branch connections to mains and where approved by 37 

Engineer. 38 
8. Use all long radius welding elbows for expansion loops and bends. 39 
9. Use long radius reducing welding elbows 90 degree bends and size changes are required. 40 

D. Joining Method - Couplings: 41 
1. Compression sleeve: 42 

a. Install coupling to allow space of not less than 1/4 IN but not more than 1 IN. 43 
b. Provide harnessed joint. 44 

1) Use joint harness arrangements detailed in AWWA M11. 45 
c. Design harness assembly with adequate number of tie rods for test pressures indicated 46 

in Section 15060 and allow for expansion of pipe. 47 
d. Provide ends to be joined or fitted with compression sleeve couplings of the plain end 48 

type. 49 
e. Grind smooth welds the length of one (1) coupling on either side of joint to be fitted 50 

with any coupling. 51 
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f. Assure that outside diameter and out-of-round tolerances are within limits required by 1 
coupling manufacturer. 2 

2. Mechanical coupling: 3 
a. Arrange piping so that pipe ends are in full contact. 4 
b. Groove and shoulder ends of piping in accordance with manufacturer's 5 

recommendations. 6 
c. Provide coupling and grooving technique assuring a connection which passes pressure 7 

testing requirements. 8 

E. Joining Method - Threaded and Coupled (T/C): 9 
1. Provide T/C end conditions that meet ASME B1.2 requirements. 10 
2. Furnish pipe with factory-made T/C ends. 11 
3. Field cut additional threads full and clean with sharp dies. 12 
4. Leave not more than three (3) pipe threads exposed at each branch connection. 13 
5. Ream ends of pipe after threading and before assembly to remove burrs. 14 
6. Use Teflon thread tape on male thread in mating joints. 15 

F. Support exposed piping in accordance with Section 15060. 16 

3.2 FIELD QUALITY CONTROL 17 

A. Test piping systems in accordance with Section 15060. 18 

END OF SECTION 19 
20 
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2011/12/29 1 

SECTION 15062 2 
PIPE:  DUCTILE 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Ductile iron piping, fittings, and appurtenances. 7 

B. Related Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 15060 - Pipe and Pipe Fittings:  Basic Requirements. 11 

1.2 QUALITY ASSURANCE 12 

A. Referenced Standards: 13 
1. American Society of Mechanical Engineers (ASME): 14 

a. B1.1, Unified Inch Screw Threads (UN and UNR Thread Form). 15 
b. B16.1, Cast Iron Pipe Flanges and Flanged Fittings - Classes 25, 125 and 250. 16 

2. ASTM International (ASTM): 17 
a. B695, Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and 18 

Steel. 19 
3. American Water Works Association (AWWA): 20 

a. C606, Standard for Grooved and Shouldered Joints. 21 
4. American Water Works Association/American National Standards Institute 22 

(AWWA/ANSI): 23 
a. C110/A21.10, Standard for Ductile-Iron and Gray-Iron Fittings for Water. 24 
b. C111/A21.11, Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and 25 

Fittings. 26 
c. C115/A21.15, Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron 27 

Threaded Flanges. 28 
d. C150/A21.50, Standard for Thickness Design of Ductile-Iron Pipe. 29 
e. C151/A21.51, Standard for Ductile-Iron Pipe, Centrifugally Cast, for Water. 30 
f. C153/A21.53, Standard for Ductile-Iron Compact Fittings for Water Service. 31 

5. Society of Automotive Engineers (SAE): 32 
a. AMS-QQ-P-416, Cadmium Plating - Electro-deposited. 33 

1.3 SUBMITTALS 34 

A. Shop Drawings: 35 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 36 

process. 37 
2. See Section 15060. 38 
3. Certification of factory hydrostatic testing. 39 
4. If mechanical coupling system is used, submit piping, fittings, and appurtenant items which 40 

will be utilized to meet system requirements. 41 
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PART 2 - PRODUCTS 1 

2.1 ACCEPTABLE MANUFACTURERS 2 

A. Subject to compliance with the Contract Documents the following manufacturers are acceptable: 3 
1. Flanged adaptors: 4 

a. Rockwell (Style 912 (cast)). 5 
b. Dresser (Style 127 (cast)). 6 
c. Or approved equal. 7 

2. Compression sleeve coupling: 8 
a. Rockwell (Style 431 (cast)). 9 
b. Dresser (Style 153 (cast)). 10 
c. Or approved equal. 11 

3. Mechanical coupling: 12 
a. Victaulic (Style 31). 13 
b. Tyler. 14 
c. Or approved equal. 15 

4. Reducing couplings: 16 
a. Rockwell (Style 415). 17 
b. Dresser (Style 62). 18 

2.2 MATERIALS 19 

A. Ductile Iron Pipe: 20 
1. AWWA/ANSI C115/A21.15. 21 
2. AWWA/ANSI C150/A21.50. 22 
3. AWWA/ANSI C151/A21.51. 23 

B. Fittings and Flanges: 24 
1. AWWA/ANSI C110/A21.10. 25 
2. AWWA/ANSI C115/A21.15. 26 
3. Flanges drilled and faced per ASME B16.1 for both 125 and 250 psi applications. 27 

C. Nuts and Bolts: 28 
1. Exposed:  Mechanical galvanized ASTM B695, Class 40. 29 
2. Heads and dimensions per ASME B1.1. 30 
3. Threaded per ASME B1.1. 31 
4. Project ends 1/4 to 1/2 IN beyond nuts. 32 

D. Gaskets:  See individual piping system requirements in Section 15060. 33 

E. If mechanical coupling system is used, utilize pipe thickness and grade in accordance with 34 
AWWA C606. 35 

F. See Piping Schedules in Section 15060. 36 

2.3 MANUFACTURED UNITS 37 

A. Couplings: 38 
1. Flanged adaptors: 39 

a. Unit consisting of steel or carbon steel body sleeve, flange, followers, Grade 30 rubber 40 
gaskets. 41 

b. Provide units equal to those specified in Article 2.1. 42 
c. Supply flanges meeting standards of adjoining flanges. 43 
d. Rate entire assembly for test pressure specified on piping schedule for each respective 44 

application. 45 
2. Compression sleeve coupling: 46 

a. Unit consisting of steel sleeve, followers, Grade 30 rubber gaskets. 47 
b. Provide units equal to those specified in Article 2.1. 48 
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c. Supply flanges meeting standards of adjoining flanges. 1 
d. Entire assembly to be rated for test pressure specified on piping schedule for each 2 

respective application. 3 
3. Mechanical couplings: 4 

a. Use of mechanical couplings and fittings in lieu of flanged joints is acceptable where 5 
specifically specified in Section 15060.  Utilize units defined in Article 2.1. 6 

2.4 FABRICATION 7 

A. Furnish and install without outside coatings of bituminous material any exposed pipe scheduled 8 
to be painted. 9 

B. Furnish cast parts with lacquer finish compatible with finish coat. 10 

2.5 SOURCE QUALITY CONTROL 11 

A. Factory Test: 12 
1. Subject pipe to hydrostatic test of not less than 500 psi with the pipe under the full test 13 

pressure for at least 10 seconds. 14 

PART 3 - EXECUTION 15 

3.1 INSTALLATION 16 

A. Joining Method - Flanged Joints: 17 
1. Install in accordance with AWWA/ANSI C115/A21.15. 18 
2. Extend pipe completely through screwed-on flanged and machine flange face and pipe in 19 

single operation. 20 
3. Make flange faces flat and perpendicular to pipe centerline. 21 
4. When bolting flange joints, exercise extreme care to ensure that there is no restraint on 22 

opposite end of pipe or fitting which would prevent uniform gasket compression or would 23 
cause unnecessary stress, bending or torsional strains to be applied to cast flanges or flanged 24 
fittings. 25 

5. Allow one (1) flange free movement in any direction while bolts are being tightened. 26 
6. Do not assemble adjoining flexible joints until flanged joints in piping system have been 27 

tightened. 28 
7. Gradually tighten flange bolts uniformly to permit even gasket compression. 29 

B. Joining Method - Mechanical Coupling Joint: 30 
1. Arrange piping so that pipe ends are in full contact. 31 
2. Groove and shoulder ends of piping in accordance with manufacturer's recommendations. 32 
3. Provide coupling and grooving technique assuring a connection which passes pressure 33 

testing requirements. 34 

C. Flange Adaptors 12 IN and Less: 35 
1. Locate and drill holes for anchor studs after pipe is in place and bolted tight. 36 
2. Drill holes not more than 1/8 IN larger than diameter of stud projection. 37 

D. Cutting: 38 
1. Do not damage interior lining material during cutting. 39 
2. Use abrasive wheel cutters or saws. 40 
3. Make square cuts. 41 
4. Bevel and free cut ends of sharp edges after cutting. 42 

E. Support exposed pipe in accordance with Section 15060. 43 

F. Install restrained joint systems where specified in Section 15060 under specific piping system. 44 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 PIPE:  DUCTILE 
 15062 - 4  

3.2 FIELD QUALITY CONTROL 1 

A. Test piping systems in accordance with Section 15060. 2 

END OF SECTION 3 
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SECTION 15605 2 
HVAC:  EQUIPMENT 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes:  Heating, ventilating, and cooling equipment. 6 

B. Related Specification Sections include but are not necessarily limited to: 7 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 8 
2. Division 1 - General Requirements. 9 
3. Section 11005 - Equipment:  Basic Requirements. 10 
4. Section 15890 - HVAC:  Ductwork. 11 

1.2 QUALITY ASSURANCE 12 

A. Referenced Standards: 13 
1. Air Movement and Control Association (AMCA). 14 
2. Air Conditioning and Refrigeration Institute (ARI). 15 
3. American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE): 16 

a. HVAC Applications Handbook, Chapter entitled "Sound and Vibration Control." 17 
b. 20, Methods of Testing for Rating Remote Mechanical-Draft Air-Cooled Refrigerant 18 

Condensers. 19 
c. 52.2, Method of Testing General Ventilation Air-Cleaning Devices for Removal 20 

Efficiency by Particle Size. 21 
4. Canadian Standards Association (CSA). 22 
5. National Electrical Manufacturers Association (NEMA): 23 

a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 24 
6. National Fire Protection Association (NFPA): 25 

a. 70, National Electrical Code (NEC). 26 
7. National Roofing Contractors Association (NRCA). 27 
8. Underwriters Laboratories, Inc. (UL): 28 

a. 507, Standard for Electric Fans. 29 
9. Building code: 30 

a. International Code Council (ICC): 31 
1) International Building Code and associated standards, 2009 Edition including all 32 

amendments, referred to herein as Building Code. 33 

B. Miscellaneous: 34 
1. Gage thickness specified herein shall be manufacturer's standard gage for steel and Brown 35 

and Sharpe gage for non-ferrous metals. 36 
2. Corrosion protection of equipment to be as specified herein. 37 

1.3 SUBMITTALS 38 

A. Shop Drawings: 39 
1. See Specification Section 01340 for requirements for the mechanics and administration of 40 

the submittal process. 41 
2. Fabrication and/or layout Drawings. 42 
3. Product technical data including: 43 

a. Acknowledgement that products submitted meet requirements of standards referenced. 44 
b. Manufacturer's installation instructions. 45 
c. Wiring diagrams. 46 
d. Control diagrams. 47 
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e. Manufacturer's catalog cuts and technical data. 1 
f. Corrosion-protection information. 2 
g. Fan curves. 3 
h. Sound data. 4 
i. Vibration isolation. 5 
j. Control description. 6 
k. Performance data on all equipment. 7 

4. Certifications: 8 
a. Provide certification of thickness of corrosion-protection coating. 9 

B. Operation and Maintenance Manuals: 10 
1. See Specification Section 01340 for requirements for: 11 

a. The mechanics and administration of the submittal process. 12 
b. The content of Operation and Maintenance Manuals. 13 

PART 2 - PRODUCTS 14 

2.1 ACCEPTABLE MANUFACTURERS 15 

A. Subject to compliance with the Contract Documents, the following manufacturers are 16 
acceptable: 17 
1. Vibration isolation assemblies: 18 

a. Mason. 19 
b. Vibration Mounting and Controls Co. 20 

2. Roof-mounted centrifugal exhaust fans: 21 
a. Loren Cook. 22 
b. Greenheck. 23 
c. Penn Ventilator Co., Inc. 24 

B. All Manufactured Units: 25 
1. Comply with Specification Section 11005. 26 
2. Factory wired and assembled. 27 
3. Use fasteners made of same material as unit. 28 
4. Fabricate motor assemblies and unit housings with vibration isolation assemblies: 29 

a. Type:  As per Table 47, Chapter 48, ASHRAE HVAC Applications Handbook 2011. 30 

C. Indicated manufactured units shall be constructed with corrosion-resistant materials or have 31 
corrosion-resistant coating. 32 
1. Type: 33 

a. Corrosion-resistant materials: 34 
1) Aluminum. 35 
2) Stainless steel. 36 
3) FRP. 37 

b. Corrosion-resistant coating: 38 
1) Phenolic-based coating: 39 
2) 3 mil minimum dry thickness, air-dried coating, for surfaces exposed to 40 

temperatures less than 150 DegF. 41 
3) 5 mil baked-on coating for heat transfer surfaces and surfaces exposed to 42 

temperatures greater than 150 DegF. 43 
4) Factory applied. 44 
5) Provide factory certification of application. 45 

2.2 MANUFACTURED UNITS 46 

A. Roof-Mounted Centrifugal Exhaust Fans: 47 
1. AMCA certified. 48 
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2. Non-overloading horsepower capability. 1 
3. Materials: 2 

a. Top cap:  Spun aluminum. 3 
b. Wheel and inlet shroud:  Aluminum. 4 
c. Baffle:  Aluminum. 5 
d. Base:  One-piece aluminum. 6 
e. Drive assembly supports:  Steel. 7 
f. Drive shaft:  Solid stainless steel. 8 

4. Backward inclined blades. 9 
5. Tapered inlet shroud. 10 
6. Statically and dynamically balanced wheel. 11 
7. Bearings: 12 

a. Permanently sealed, flange type, ball-bearings. 13 
b. Five-to-one load capability to actual load ratio. 14 
c. 200,000 HR average life. 15 

8. Weathertight compartment for motor and drives. 16 
a. Separated from airstream. 17 

9. Motor: 18 
a. See Specification Section 11005. 19 
b. Driver and driven sheaves: 20 

1) Keyed hub type. 21 
2) Drive sheaves:  Fixed pitch diameter. 22 
3) Driver: 23 

a) Shipped with variable pitch diameter sheave. 24 
b) Fixed pitch diameter size based on approved test and balance reports. 25 

4) V-belt drives sized for 150 percent motor horsepower. 26 
10. Vibration isolated drive assembly. 27 
11. Accessories: 28 

a. Prefabricated insulated aluminum roof curb. 29 
b. Backdraft damper:  Provided by manufacturer. See Specification Section 15890. 30 
c. Bird screen. 31 

12. Size and capacity as scheduled on Drawings. 32 

PART 3 - EXECUTION 33 

3.1 INSTALLATION 34 

A. Install fixed pitched drive sheave after sheave has been sized based on accepted test and balance 35 
report. 36 

3.2 ADJUSTING 37 

A. Install new filters on units which have been running prior to acceptance of Project. 38 

END OF SECTION 39 
40 
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134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 HVAC:  DUCTWORK 
 15890 - 1  

2012/01/12 1 

SECTION 15890 2 
HVAC:  DUCTWORK 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes:  HVAC ductwork and accessories. 6 

B. Related Specification Sections include but are not necessarily limited to: 7 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 8 
2. Division 1 - General Requirements. 9 
3. Section 11005 - Equipment:  Basic Requirements. 10 

1.2 QUALITY ASSURANCE 11 

A. Referenced Standards: 12 
1. Aluminum Association (AA): 13 

a. DAF 45, Designation System for Aluminum Finishes. 14 
2. American Architectural Manufacturers Association (AAMA): 15 

a. 2605, Voluntary Specification, Performance Requirements and Test Procedures for 16 
Superior Performing Organic Coatings on Aluminum Extrusions and Panels. 17 

3. American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE): 18 
a. 52, Method of Testing Air Conditioning Devices Used in General Ventilation for 19 

Removing Particulate Matter. 20 
4. ASTM International (ASTM): 21 

a. B221, Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 22 
Rods, Wire, Profiles, and Tubes. 23 

5. National Fire Protection Association (NFPA). 24 
6. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA): 25 

a. Ducted Electric Heat Guide for Air Handling Systems. 26 
b. HVAC Duct Construction Standards - Metal and Flexible. 27 

7. Underwriters Laboratory, Inc. (UL): 28 
a. 555, Standard for Safety Fire Damper and Ceiling Fire Damper. 29 
b. 555S, Standard for Safety Leakage Rated Dampers for Use in Smoke Control Systems. 30 
c. Building Materials Directory. 31 

8. Building code: 32 
a. International Code Council (ICC): 33 

1) International Building Code and associated standards, 2009 Edition including all 34 
amendments, referred to herein as Building Code. 35 

B. Qualifications: 36 
1. Fabricator:  Firms regularly engaged in the manufacture of the specific product, of type, size 37 

required, whose products have been in use in similar service for not less than three (3) years. 38 
2. Installers:  Firm with at least five (5) years installation experience on products similar to that 39 

required for this Project. 40 

1.3 DEFINITIONS 41 

A. Installer or Applicator: 42 
1. Installer or applicator is the person actually installing or applying the product in the field at 43 

the Project site. 44 
2. Installer and applicator are synonymous. 45 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 HVAC:  DUCTWORK 
 15890 - 2  

1.4 SUBMITTALS 1 

A. Shop Drawings: 2 
1. See Specification Section 01340 for requirements for the mechanics and administration of 3 

the submittal process. 4 
2. See Specification Section 11005. 5 
3. Efficiency ratings per ASHRAE 52 for factory built and assembled filter units. 6 
4. Scaled ductwork Drawings (1/4 IN equals 1 FT) showing duct and accessory layout and 7 

support. 8 

B. Operation and Maintenance Manuals: 9 
1. See Specification Section 01340 for requirements for: 10 

a. The mechanics and administration of the submittal process. 11 
b. The content of Operation and Maintenance Manuals. 12 

C. Miscellaneous Submittal: 13 
1. Documentation of qualifications for fabricators and installers. 14 

PART 2 - PRODUCTS 15 

2.1 ACCEPTABLE MANUFACTURERS 16 

A. Subject to compliance with the Contract Documents, the following manufacturers are 17 
acceptable: 18 
1. Backdraft dampers: 19 

a. Air Balance. 20 
b. Ruskin. 21 
c. American Warming. 22 

2. Air filters: 23 
a. American Air Filter. 24 
b. Farr. 25 
c. Continental. 26 

3. Temperature control and automatic dampers: 27 
a. Air Balance. 28 
b. Ruskin. 29 
c. American Warming. 30 

4. Louvers: 31 
a. Ruskin. 32 
b. Air Balance. 33 
c. American Warming. 34 

2.2 COMPONENTS 35 

A. Air Filter Enclosure: 36 
1. Holding frame: 37 

a. Galvanized steel. 38 
b. Multiple fastener lances. 39 
c. Polyurethane foam gasket. 40 

1) Internally. 41 
2) Frame sides. 42 

d. Accommodate nominal 24 x 24 IN or 12 x 24 IN filters without modifications to frame 43 
or housing. 44 

B. Air Filters: 45 
1. Materials: 46 

a. Holding frame:  Aluminum. 47 
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2. Fabrication: 1 
a. Factory built and assembled unit. 2 
b. Efficiency rating as per ASHRAE 52. 3 
c. 2 IN thickness minimum. 4 
d. Efficiency:  20 percent. 5 
e. Air velocity:  450 FPM maximum. 6 
f. Clean pressure drop:  0.2 IN WG maximum. 7 
g. Size, capacity, and type:  As indicated on Drawings. 8 

C. Temperature Control, Automatic and Manually (Volume) Operated Dampers: 9 
1. Material: 10 

a. Body:  6063 T5 aluminum. 11 
b. Seal blade edge:  Extruded vinyl. 12 

2. Fabrication: 13 
a. Frame thickness:  0.125 IN minimum. 14 
b. Blades: 15 

1) Two-position damper:  Parallel blade. 16 
2) Airfoil shape. 17 
3) Maximum 6 IN width. 18 

c. Linkage:  Concealed in frame. 19 
d. Axles:  1/2 IN plated steel hex. 20 
e. Bearings:  Molded synthetic. 21 
f. Seals: 22 

1) Jamb:  Flexible compression type. 23 
g. Control shaft:  Removable, 1/2 IN DIA. 24 
h. Air leakage (4 FT SQ damper) at 4 IN WG pressure:  99 cfm maximum. 25 
i. Motors for motor operated damper:  See Specification Section 15970. 26 
j. Provide outboard support for operator linkage where damper motor is to be installed 27 

outside of duct. 28 
k. Provide stainless steel locking quadrants for manual (volume) dampers. 29 
l. Provide fold out operator mounting bracket where damper motor is to be installed on 30 

face of damper or inside duct. 31 
m. Finish:  215 R1 anodized. 32 

D. Louvers: 33 
1. Stormproof. 34 
2. Continuous blade appearance. 35 
3. ASTM B221 extruded aluminum, alloy 6063T5, minimum 0.125 IN thick. 36 
4. Minimum free area:  As scheduled. 37 
5. Maximum pressure drop:  0.10 IN of water at 900 fpm at zero water penetration. 38 
6. Bird screen: 39 

a. 1/2 IN SQ mesh. 40 
b. 16 GA aluminum. 41 
c. Install in standard, folded frame. 42 

7. Anchors, fasteners, reinforcing:  Aluminum or stainless steel. 43 
8. Finish: 44 

a. AAMA 2605. 45 
b. AA-M10C22A42 dark bronze anodized finish. 46 

2.3 MAINTENANCE MATERIALS 47 

A. Extra Materials: 48 
1. Furnish Owner with the following extra materials: 49 

a. Twelve complete filter media changes for each filter unit. 50 
b. Filter media used during construction is in addition to this requirement. 51 
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PART 3 - EXECUTION 1 

3.1 INSTALLATION 2 

A. See Specification Section 11005. 3 

B. Metal Ductwork: 4 
1. Install with longitudinal seams sealed for zero leakage. 5 

a. Welded seams may be used upon acceptance of welded seam samples by Engineer. 6 
2. Install flexible connections at fans: 7 

a. Locate as close as possible to fan. 8 
b. Allow 1 IN of slack to prevent vibration transmission. 9 
c. Install thrust restraints across connectors. 10 

3. Install access doors where indicated on Drawings and at smoke and fire damper in 11 
accordance with NFPA requirements. 12 

C. Dampers: 13 
1. Install where indicated on Drawings of sizes shown. 14 
2. Install fire and smoke dampers in ductwork passing through 1 HR or higher fire-rated 15 

construction. 16 
a. Install in wall and floor openings utilizing steel sleeves, angles and other materials 17 

following practices required to provide installation in accordance with local Building 18 
Codes. 19 

D. Air Filters: 20 
1. Install where shown on Drawings of size and capacity scheduled on Drawings. 21 
2. Do not operate equipment during construction without filters. 22 

END OF SECTION 23 
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SECTION 15970 2 
INSTRUMENTATION AND CONTROL FOR HVAC SYSTEMS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Instrumentation and control for HVAC systems. 7 
2. Temperature control. 8 
3. Ventilation control. 9 
4. Cooling control. 10 
5. Control wiring. 11 
6. Panels and accessories. 12 
7. Miscellaneous. 13 

B. Related Specification Sections include but are not necessarily limited to: 14 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 15 
2. Division 1 - General Requirements. 16 
3. Section 11005 - Equipment:  Basic Requirements. 17 
4. Section 15605 - HVAC:  Equipment. 18 
5. Section 15890 - HVAC:  Ductwork. 19 
6. Division 16 - Electrical. 20 

1.2 QUALITY ASSURANCE 21 

A. Referenced Standards: 22 
1. ASTM International (ASTM): 23 

a. D1693, Standard Test Method for Environmental Stress-Cracking of Ethylene Plastics. 24 
2. Instrumentation, Systems, and Automation Society (ISA): 25 

a. S5.1, Instrumentation Symbols and Identification. 26 
b. S5.4, Standard Instrument Loop Diagrams. 27 

3. National Electrical Manufacturers Association (NEMA): 28 
a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 29 

4. National Fire Protection Association (NFPA): 30 
a. 70, National Electrical Code (NEC). 31 

5. Underwriters Laboratories, Inc. (UL). 32 

B. Miscellaneous: 33 
1. Controls to be in compliance with Specification Section 16010 for NEMA and NFPA 70 34 

enclosure class requirements unless noted or specified otherwise. 35 
2. Unless specifically noted otherwise, components of systems shall be industrial duty suitable 36 

for moist, corrosive environments. 37 

1.3 SYSTEM DESCRIPTION 38 

A. Work shall be provided as an integrated operating system. 39 

B. Provide a complete system of automatic temperature control, thermostats, relays, valves, damper 40 
operators and other associated controls and appurtenances required to maintain minimum 41 
conditions described in detail herein and on Drawings, together with thermometers, gages and 42 
other accessory equipment. 43 
1. Assemble control system with complete system of wiring and air piping to fulfill 44 

requirements of the Contract Documents. 45 
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C. Install system using competent mechanics under direct supervision of control manufacturer. 1 

D. Controls, as set out in "Sequence of Operation," are designed to illustrate operating functions 2 
only. 3 
1. Control sequence shall be considered supplementary to "Sequence of Operation." 4 
2. These minimum specified items, and any additional controls, not indicated but required to 5 

meet performance as outlined in the Contract Documents, shall be furnished and installed at 6 
no additional cost to Owner to make a complete system. 7 

E. Sequence of Operation - General: 8 
1. Sequence of operation indicated illustrates basic operating functions only. 9 
2. Contractor shall review Drawings and submit complete installation data, including minor 10 

details, to provide proper operation in his proposal. 11 
3. Where an item differs from specifications, control manufacturer shall submit manufacturer's 12 

recommendations subject to Engineer's approval. 13 

F. Sequence of Operation - Equipment specific: 14 
1. Process Building: 15 

a. Exhaust Fan (EF-01): 16 
1) Circuited from panel. 17 
2) Controlled by HAND-OFF-AUTO switch located by thermostat. 18 

a) “HAND”:  Fan is “ON”. 19 
b) “OFF”:  Fan is “OFF”.  20 
c) “AUTO”:  Fan is controlled from end switch on MOD-01. 21 

(1) MOD-01 is proved open:  Fan is “ON”. 22 
(2) MOD-01 is not proved open:  Fan is “OFF”. 23 

b. Motor-operated damper (MOD-01): 24 
1) Circuited from panel. 25 
2) Controlled by HAND-OFF-AUTO switch located by thermostat: 26 

a) “HAND”:  Damper is open. 27 
b) “OFF”:  Damper is closed.  28 
c) “AUTO”:  Damper shall be controlled by thermostat . 29 

(1) Room temperature above thermostat setpoint 85 deg F (adjustable): 30 
Exhaust fan is “ON” and dampers open. 31 

(2) Room temperature below setpoint: Exhaust fan is “OFF” and damper is 32 
closed. 33 

1.4 SUBMITTALS 34 

A. Shop Drawings: 35 
1. See Specification Section 01340 for requirements for the mechanics and administration of 36 

the submittal process. 37 
2. Wiring diagrams showing point to point termination with auxiliary interlocks for each item 38 

in each control loop. 39 
3. Information on equipment proposed for use including corrosion protection. 40 

B. Quality Control Submittals: 41 
1. Secure from equipment manufacturers, detailed and complete control and power wiring 42 

diagrams, word descriptions of controls provided as part of the HVAC equipment or 43 
equipment interfaced or interlocked thereto, and submit with equipment manufacturer's 44 
submittals. 45 
a. Provide the above information to control manufacturer. 46 

C. Operation and Maintenance Manuals: 47 
1. See Specification Section 01340 for requirements for: 48 

a. The mechanics and administration of the submittal process. 49 
b. The content of Operation and Maintenance Manuals. 50 
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1.5 SITE CONDITIONS 1 

A. Unless stated otherwise, the environment and air streams will include varying concentrations of 2 
the following chemical components: 3 
1. Condensation. 4 

PART 2 - PRODUCTS 5 

2.1 ACCEPTABLE MANUFACTURERS 6 

A. Subject to compliance with the Contract Documents, the following manufacturers are 7 
acceptable: 8 
1. Manufacturer's catalog numbers hereinafter are for reference to type, style, dimension, 9 

related items and to establish a standard of quality. 10 
a. Reference to a manufacturer's number hereinafter does not imply full compliance to 11 

these Specifications. 12 
2. Instrumentation and control systems: 13 

a. Honeywell. 14 
b. Johnson Control Co. 15 

2.2 EQUIPMENT 16 

A. Dampers: 17 
1. Refer to Specification Section 15890. 18 

B. Damper Operators: 19 
1. Provide operators of proper size and number to secure true throttling or two-position action 20 

as required. 21 
2. Furnish damper operators for installation inside ductwork and attached to frame of damper, 22 

or installed outside ductwork and connected to extended shaft as required. 23 
3. Provide operators for outside air, spring-loaded with sufficient power to assure tight closing 24 

of dampers on fan shutdown or in the fail safe position indicated by "Sequence of Controls." 25 
4. Provide pneumatic operators with aluminum bodies and stainless steel shafts, low friction 26 

non-corrosive shaft bearings, piston-type operators with rolling type neoprene diaphragm, 27 
and universal mounting bracket. 28 

5. Electric operators: 29 
a. Provide operators: 30 

1) Fully immersed in oil gear train. 31 
2) Enclosed in closed cast aluminum housing. 32 

b. As an alternate to 5.a.:  Provide operators in NEMA 4X enclosure, Belimo ZS-300. 33 
c. Provide damper operators with integral spring return motor springs to make controls 34 

fail safe in position specified under "Sequence of Controls." 35 
d. Provide fully modulating operators from proportional electric controllers. 36 
e. Provide end switches or proportioning controllers permitting simultaneous operation or 37 

interlocking with other equipment. 38 
f. Provide separate electrical circuits for damper operators with no more than four (4) 39 

operators on a circuit. 40 
6. Coordinate with dampers provided: 41 

a. Provide damper operators that are rated for the required torque. 42 
b. If single damper operator can not meet torque requirement, provide sectional dampers 43 

to match operator torque. 44 
7. Provide pneumatic operators wherever a pneumatic source can be provided. 45 

a. Provide for conversion of electric signals for control of pneumatic operators. 46 
8. Use of electric operators shall be limited to small dampers in those applications where it is 47 

impractical to provide pneumatic operators and are to be approved by the Engineer. 48 
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9. Ensure coordination to provide for the installation of tight closing dampers low leakage type 1 
(6 cfm per square foot at 4 IN WC pressure across damper) with compatible dampers, 2 
damper operators and related controls. 3 

C. Electric Control Instruments: 4 
1. Thermostat: 5 

a. Line voltage. 6 
b. External tin-plated sensing element. 7 
c. Minimum 3.5 DegF differential. 8 
d. Single stage. 9 

1) Snap switch. 10 
2) 1 HP rating. 11 

e. Range:  35 to 100 DegF. 12 
f. External setpoint adjustment. 13 
g. Unit illustrated. 14 

1) Honeywell, Model T631F. 15 

PART 3 - EXECUTION 16 

3.1 INSTALLATION 17 

A. Comply with requirements of Division 16. 18 

B. Connect control devices to perform functions indicated and perform in required sequence. 19 

C. In general, locate thermostats for room control immediately inside door, above light switch, 20 
unless shown otherwise. 21 
1. Where light switch is in an entryway to room, locate thermostat on wall within room so it is 22 

capable of sensing true space conditions. 23 
2. Prior to installation, coordinate thermostat location with Engineer. 24 

END OF SECTION 25 
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2011/08/26 1 

SECTION 16010 2 
ELECTRICAL:  BASIC REQUIREMENTS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Basic requirements for electrical systems. 7 

B. Related Specification Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Division 16 - Electrical. 11 

1.2 QUALITY ASSURANCE 12 

A. Referenced Standards: 13 
1. ASTM International (ASTM): 14 

a. A123, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 15 
Products. 16 

b. A153, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 17 
2. ETL Testing Laboratories (ETL). 18 
3. National Electrical Manufacturers Association (NEMA): 19 

a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 20 
4. National Fire Protection Association (NFPA): 21 

a. 70, National Electrical Code (NEC). 22 
5. Underwriters Laboratories, Inc. (UL). 23 

B. Where UL test procedures have been established for the product type, use UL or ETL approved 24 
electrical equipment and provide with the UL or ETL label. 25 

1.3 DEFINITIONS 26 

A. For the purposes of providing materials and installing electrical work the following definitions 27 
shall be used. 28 
1. Outdoor area:  Exterior locations where the equipment is normally exposed to the weather 29 

and including below grade structures, such as vaults, manholes, handholes and in-ground 30 
pump stations. 31 

2. Non-architecturally finished interior area:  Pump, chemical, mechanical, electrical rooms 32 
and other similar process type rooms. 33 

3. Shop fabricated:  Manufactured or assembled equipment for which a UL test procedure has 34 
not been established. 35 

1.4 SUBMITTALS 36 

A. Shop Drawings: 37 
1. See Specification Section 01340 for requirements for the mechanics and administration of 38 

submittal process. 39 
2. See individual specification sections for submittal requirements for products defined as 40 

equipment. 41 
3. General requirements: 42 

a. Provide manufacturer's technical information on products to be used, including product 43 
descriptive bulletin. 44 
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b. Include data sheets that include manufacturer's name and product model number. 1 
1) Clearly identify all optional accessories. 2 

c. Acknowledgement that products are UL or ETL listed or are constructed utilizing UL 3 
or ETL recognized components. 4 

d. Manufacturer's delivery, storage, handling and installation instructions. 5 
e. Product installation details. 6 
f. See individual specification sections for any additional requirements. 7 

1.5 DELIVERY, STORAGE, AND HANDLING 8 

A. As required by manufacturer. 9 

B. Protect nameplates on electrical equipment to prevent defacing. 10 

1.6 AREA DESIGNATIONS 11 

A. Designation of an area will determine the NEMA rating of the electrical equipment enclosures, 12 
types of conduits and installation methods to be used in that area. 13 
1. Outdoor areas: 14 

a. Wet. 15 
2. Indoor areas: 16 

a. Dry, except 6 IN above floor and under process piping. 17 

PART 2 - PRODUCTS 18 

2.1 ACCEPTABLE MANUFACTURERS 19 

A. Subject to compliance with the Contract Documents, refer to specific Division 16 Specification 20 
Sections and specific material paragraphs below for acceptable manufacturers. 21 

B. Provide all components of a similar type by one (1) manufacturer. 22 

2.2 MATERIALS 23 

A. Electrical Equipment Support Pedestals and/or Racks: 24 
1. Approved manufacturers: 25 

a. Modular strut: 26 
1) Unistrut Building Systems. 27 
2) B-Line. 28 
3) Globe Strut. 29 

2. Material requirements: 30 
a. Modular strut: 31 

1) Galvanized steel:  ASTM A123 or ASTM A153. 32 
b. Mounting hardware: 33 

1) Galvanized steel. 34 

B. Field touch-up of galvanized surfaces. 35 
1. Zinc-rich primer. 36 

a. One (1) coat, 3.0 mils, ZRC by ZRC Products. 37 

PART 3 - EXECUTION 38 

3.1 INSTALLATION 39 

A. Install and wire all equipment, including prepurchased equipment, and perform all tests 40 
necessary to assure conformance to the Drawings and Specification Sections and ensure that 41 
equipment is ready and safe for energization. 42 
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B. Install equipment in accordance with the requirements of: 1 
1. NFPA 70. 2 
2. The manufacturer's instructions. 3 

C. In general, conduit routing is not shown on the Drawings. 4 
1. The Contractor is responsible for routing all conduits including those shown on one-line and 5 

control block diagrams and home runs shown on floor plans. 6 
2. Conduit routings and stub-up locations that are shown are approximate; exact routing to be 7 

as required for equipment furnished and field conditions. 8 

D. When complete branch circuiting is not shown on the Drawings: 9 
1. A homerun indicating panelboard name and circuit number will be shown and the circuit 10 

number will be shown adjacent to the additional devices (e.g., light fixture and receptacles) 11 
on the same circuit. 12 

2. The Contractor is to furnish and install all conduit and conductors required for proper 13 
operation of the circuit. 14 

3. The indicated home run conduit and conductor size shall be used for the entire branch 15 
circuit. 16 

4. See Specification Section 16120 for combining multiple branch circuits in a common 17 
conduit. 18 

E. Do not use equipment that exceed dimensions or reduce clearances indicated on the Drawings or 19 
as required by the NFPA 70. 20 

F. Install equipment plumb, square and true with construction features and securely fastened. 21 

G. Install electrical equipment, including pull and junction boxes, minimum of 6 IN from process, 22 
gas, air and water piping and equipment. 23 

H. Install equipment so it is readily accessible for operation and maintenance, is not blocked or 24 
concealed and does not interfere with normal operating and maintenance requirements of other 25 
equipment. 26 

I. Device Mounting Schedule: 27 
1. Unless indicated otherwise on the Drawings, mounting heights are as indicated below: 28 

a. Light switch (to center):  48 IN. 29 
b. Receptacle on exterior wall of building (to center):  18 IN. 30 
c. Receptacle in non-architecturally finished areas (to center):  48 IN. 31 
d. Safety switch (to center of operating handle):  54 IN. 32 
e. Separately mounted motor starter (to center of operating handle):  54 IN. 33 
f. Pushbutton or selector switch control station (to center):  48 IN. 34 
g. Panelboard (to top):  72 IN. 35 

J. Avoid interference of electrical equipment operation and maintenance with structural members, 36 
building features and equipment of other trades. 37 

K. Provide electrical equipment support system per the following area designations: 38 
1. Dry areas: 39 

a. Galvanized system consisting of galvanized steel channels and fittings, nuts and 40 
hardware. 41 

b. Field touch-up cut ends and scratches of galvanized components with the specified 42 
primer during the installation, before rust appears. 43 

2. Wet areas: 44 
a. Galvanized system consisting of galvanized steel channels and fittings, nuts and 45 

hardware. 46 
b. Field touch-up cut ends and scratches of galvanized components with the specified 47 

primer during the installation, before rust appears. 48 
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L. Provide all necessary anchoring devices and supports rated for the equipment load based on 1 
dimensions and weights verified from approved submittals, or as recommended by the 2 
manufacturer. 3 
1. Do not cut, or weld to, building structural members. 4 
2. Do not mount safety switches or other equipment to equipment enclosures, unless enclosure 5 

mounting surface is properly braced to accept mounting of external equipment. 6 

M. Do not use materials that may cause the walls or roof of a building to discolor or rust. 7 

3.2 FIELD QUALITY CONTROL 8 

A. The protective coating integrity of support structures and equipment enclosures shall be 9 
maintained. 10 
1. Repair galvanized components utilizing a zinc rich paint. 11 
2. Repair painted components utilizing touch up paint provided by or approved by the 12 

manufacturer. 13 
3. Repair surfaces which will be inaccessible after installation prior to installation. 14 
4. See Specification Section 16130 for requirements for conduits and associated accessories. 15 

END OF SECTION 16 
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SECTION 16060 2 
GROUNDING 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Material and installation requirements for grounding system(s). 7 

B. Related Specification Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 16010 - Electrical:  Basic Requirements. 11 
4. Section 16120 - Wire and Cable - 600 Volt and Below. 12 
5. Section 16130 - Raceways and Boxes. 13 

1.2 QUALITY ASSURANCE 14 

A. Referenced Standards: 15 
1. ASTM International (ASTM): 16 

a. B8, Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 17 
Medium-Hard, or Soft. 18 

2. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 19 
a. 837, Standard for Qualifying Permanent Connections Used in Substation Grounding. 20 

3. National Fire Protection Association (NFPA): 21 
a. 70, National Electrical Code (NEC). 22 

1) Article 250, Grounding and Bonding. 23 
4. Underwriters Laboratories, Inc. (UL): 24 

a. 467, Grounding and Bonding Equipment. 25 

B. Assure ground continuity is continuous throughout the entire Project. 26 

1.3 SUBMITTALS 27 

A. Shop Drawings: 28 
1. See Specification Section 01340 for requirements for the mechanics and administration of 29 

the submittal process. 30 
2. Product technical data. 31 

a. Provide submittal data for all products specified in PART 2 of this Specification 32 
Section except: 33 
1) Grounding clamps, terminals and connectors. 34 
2) Exothermic welding system. 35 

b. See Specification Section 16010 for additional requirements. 36 

PART 2 - PRODUCTS 37 

2.1 ACCEPTABLE MANUFACTURERS 38 

A. Subject to compliance with the Contract Documents, the following manufacturers are 39 
acceptable: 40 
1. Ground rods and bars and grounding clamps, connectors and terminals: 41 

a. Burndy. 42 
b. Harger Lightning Protection. 43 
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c. Heary Brothers. 1 
d. Joslyn. 2 
e. Robbins Lightning Protection. 3 
f. Thomas & Betts (Blackburn). 4 
g. Thompson. 5 

2. Exothermic weld connections: 6 
a. Erico Products Inc., Cadweld. 7 
b. Harger Lightning Protection. 8 
c. Thermoweld. 9 

2.2 COMPONENTS 10 

A. Wire and Cable: 11 
1. Bare conductors:  Soft drawn stranded copper meeting ASTM B8. 12 
2. Insulated conductors:  Color coded green, per Specification Section 16120. 13 

B. Conduit:  As specified in Specification Section 16130. 14 

C. Ground Bars: 15 
1. Solid copper: 16 

a. 1/4 IN thick. 17 
b. 2 or 4 IN wide. 18 
c. 12 IN long minimum in main service entrance electrical rooms. 19 

2. Predrilled grounding lug mounting holes. 20 
3. Stainless steel or galvanized steel mounting brackets. 21 
4. Insulated standoffs. 22 

D. Ground Rods: 23 
1. 3/4 IN x 10 FT. 24 
2. Copperclad: 25 

a. Heavy uniform coating of electrolytic copper molecularly bonded to a rigid steel core. 26 
b. Corrosion resistant bond between the copper and steel. 27 
c. Hard drawn for a scar-resistant surface. 28 

E. Grounding Clamps, Connectors and Terminals: 29 
1. Mechanical type: 30 

a. Standards:  UL 467. 31 
b. High copper alloy content. 32 

2. Compression type for interior locations: 33 
a. Standards:  UL 467. 34 
b. High copper alloy content. 35 
c. Non-reversible. 36 
d. Terminals for connection to bus bars shall have two bolt holes. 37 

3. Compression type suitable for direct burial in earth or concrete: 38 
a. Standards:  UL 467, IEEE 837. 39 
b. High copper alloy content. 40 
c. Non-reversible. 41 

F. Exothermic Weld Connections: 42 
1. Copper oxide reduction by aluminum process. 43 
2. Molds properly sized for each application. 44 

PART 3 - EXECUTION 45 

3.1 INSTALLATION 46 

A. General: 47 
1. Install products in accordance with manufacturer's instructions. 48 
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2. Size grounding conductors and bonding jumpers in accordance with NFPA 70, Article 250, 1 
except where larger sizes are indicated on the Drawings. 2 

3. Remove paint, rust, or other nonconducting material from contact surfaces before making 3 
ground connections. 4 

4. Where ground conductors pass through floor slabs or building walls provide non-metallic 5 
sleeves. 6 

5. Do not splice grounding conductors except at ground rods. 7 
6. Install ground rods and grounding conductors in undisturbed, firm soil. 8 

a. Provide excavation required for installation of ground rods and ground conductors. 9 
b. Use driving studs or other suitable means to prevent damage to threaded ends of 10 

sectional rods. 11 
c. Unless otherwise specified, connect conductors to ground rods with compressor type 12 

connectors or exothermic weld. 13 
d. Provide sufficient slack in grounding conductor to prevent conductor breakage during 14 

backfill or due to ground movement. 15 
e. Backfill excavation completely, thoroughly tamping to provide good contact between 16 

backfill materials and ground rods and conductors. 17 
7. Do not use exothermic welding if it will damage the structure the grounding conductor is 18 

being welded to. 19 

B. Grounding Electrode System: 20 
1. Provide a grounding electrode system in accordance with NFPA 70, Article 250 and as 21 

indicated on the Drawings. 22 
2. Grounding conductor terminations: 23 

a. Ground bars mounted on wall, use compression type terminal and bolt it to the ground 24 
bar with two bolts. 25 

b. Piping systems use mechanical type connections. 26 
c. Building steel, below grade and encased in concrete, use compression type connector or 27 

exothermic weld. 28 
3. Single ground rod grounding system: 29 

a. Single ground rod system consists of a single ground rod. 30 
b. Place ground rod a minimum of 10 FT from the structure foundation and 2 FT-6 IN 31 

below grade. 32 
c. Grounding conductor:  Bare conductor, sized as indicated on the Drawings. 33 

C. Raceway Bonding/Grounding: 34 
1. All metallic conduit shall be installed so that it is electrically continuous. 35 
2. All conduits to contain a grounding conductor with insulation identical to the phase 36 

conductors, unless otherwise indicated on the Drawings. 37 
3. NFPA 70 required grounding bushings shall be of the insulating type. 38 
4. Provide double locknuts at all panels. 39 
5. Bond all conduit, at entrance and exit of equipment, to the equipment ground bus or lug. 40 
6. Provide bonding jumpers if conduits are installed in concentric knockouts. 41 
7. Make all metallic raceway fittings and grounding clamps tight to ensure equipment 42 

grounding system will operate continuously at ground potential to provide low impedance 43 
current path for proper operation of overcurrent devices during possible ground fault 44 
conditions. 45 

END OF SECTION 46 
47 
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SECTION 16120 2 
WIRE AND CABLE:  600 VOLT AND BELOW 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Material and installation requirements for: 7 

a. Building wire. 8 
b. Control cable. 9 
c. Instrumentation cable. 10 
d. Wire connectors. 11 
e. Insulating tape. 12 
f. Pulling lubricant. 13 

B. Related Specification Sections include but are not necessarily limited to: 14 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 15 
2. Division 1 - General Requirements. 16 
3. Section 16010 - Electrical:  Basic Requirements. 17 

1.2 QUALITY ASSURANCE 18 

A. Referenced Standards: 19 
1. National Electrical Manufacturers Association/Insulated Cable Engineers Association 20 

(NEMA/ICEA): 21 
a. WC 57/S-73-532, Standard for Control Cables. 22 
b. WC 70/S-95-658, Non-Shielded Power Cables Rated 2000 Volts or Less for the 23 

Distribution of Electrical Energy. 24 
2. National Fire Protection Association (NFPA): 25 

a. 70, National Electrical Code (NEC). 26 
3. Underwriters Laboratories, Inc. (UL): 27 

a. 83, Standard for Safety Thermoplastic-Insulated Wires and Cables. 28 
b. 467, Standard for Safety Grounding and Bonding Equipment. 29 
c. 486A, Standard for Safety Wire Connectors and Soldering Lugs for use with Copper 30 

Conductors. 31 
d. 486C, Standard for Safety Splicing Wire Connections. 32 
e. 510, Standard for Safety Polyvinyl Chloride, Polyethylene and Rubber Insulating Tape. 33 
f. 1277, Standard for Safety Electrical Power and Control Tray Cables with Optional 34 

Optical-Fiber Members. 35 
g. 1581, Standard for Safety Reference Standard for Electrical Wires, Cables, and Flexible 36 

Cords. 37 
h. 2250, Standard for Safety Instrumentation Tray Cable. 38 

1.3 DEFINITIONS 39 

A. Cable:  Multi-conductor, insulated, with outer sheath containing either building wire or 40 
instrumentation wire. 41 

B. Instrumentation Cable: 42 
1. Multiple conductor, insulated, twisted or untwisted, with outer sheath. 43 
2. The following are specific types of instrumentation cables: 44 

a. Analog signal cable: 45 
1) Used for the transmission of low current (e.g., 4-20mA DC) or low voltage (e.g., 0-46 

10 Vdc) signals, using No. 16 AWG and smaller conductors. 47 
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2) Commonly used types are defined in the following: 1 
a) UTP:  Unshielded twisted pair. 2 
b) TSP:  Twisted shielded pair. 3 
c) TST:  Twisted shielded triad. 4 

C. Control Cable:  Multi-conductor, insulated, with outer sheath containing building wires, No. 14, 5 
No. 12 or No. 10 AWG. 6 

D. Building Wire:  Single conductor, insulated, with or without outer jacket depending upon type. 7 

1.4 SUBMITTALS 8 

A. Shop Drawings: 9 
1. See Specification Section 01340 for requirements for the mechanics and administration of 10 

the submittal process. 11 
2. Product technical data: 12 

a. Provide submittal data for all products specified in Part 2 of this specification except: 13 
1) Wire connectors. 14 
2) Insulating tape. 15 
3) Cable lubricant. 16 

b. See Specification Section 16010 for additional requirements. 17 

PART 2 - PRODUCTS 18 

2.1 ACCEPTABLE MANUFACTURERS 19 

A. Subject to compliance with the Contract Documents, the following manufacturers are 20 
acceptable: 21 
1. Building wire and control cable: 22 

a. American Insulated Wire Corporation. 23 
b. General Cable. 24 
c. Manhattan/CDT. 25 
d. Southwire Company. 26 

2. Instrumentation cable: 27 
a. Analog cable: 28 

1) Alpha Wire Corporation. 29 
2) American Insulated Wire Corporation. 30 
3) Belden CDT Inc. 31 
4) General Cable. 32 
5) Manhattan/CDT. 33 

3. Wire connectors: 34 
a. Burndy Corporation. 35 
b. Buchanan. 36 
c. Ideal. 37 
d. Ilsco. 38 
e. 3M Co. 39 
f. Teledyne Penn Union. 40 
g. Thomas and Betts. 41 
h. Phoenix Contact. 42 

4. Insulating and color coding tape: 43 
a. 3M Co. 44 
b. Plymouth Bishop Tapes. 45 
c. Red Seal Electric Co. 46 
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2.2 MANUFACTURED UNITS 1 

A. Building Wire: 2 
1. Conductor shall be copper with 600 V rated insulation. 3 
2. Conductors shall be stranded, except for conductors used in lighting and receptacle circuits 4 

which may be stranded or solid. 5 
3. Surface mark with manufacturer's name or trademark, conductor size, insulation type and 6 

UL label. 7 
4. Conform to NEMA/ICEA WC 70/S-95-658 and UL 83 for type THHN/THWN and 8 

THHN/THWN-2 insulation. 9 

B. Control Cable: 10 
1. Conductor shall be copper with 600 V rated insulation. 11 
2. Surface mark with manufacturer's name or trademark, conductor size, insulation type and 12 

UL label. 13 
3. Conform to NEMA/ICEA WC 57/S-73-532 and UL 83 and UL 1277 for type 14 

THHN/THWN insulation with an overall PVC jacket. 15 
4. Number of conductors as required, provided with or without bare ground conductor of the 16 

same AWG size. 17 
a. When a bare ground conductor is not provided, an additional insulated conductor shall 18 

be provided and used as the ground conductor (e.g., 6/c No. 14 w/g and 7/c No. 14 are 19 
equal). 20 

5. Individual conductor color coding: 21 
a. NEMA/ICEA Method 1, Table E-2. 22 
b. See Part 3 of this Specification for additional requirements. 23 

6. Conform to NFPA 70 Type TC. 24 

C. Instrumentation Cable: 25 
1. Surface mark with manufacturer's name or trademark, conductor size, insulation type and 26 

UL label. 27 
2. Analog cable: 28 

a. Tinned copper conductors. 29 
b. 300 V or 600 V PVC insulation with PVC jacket. 30 
c. Twisted with 100 percent foil shield coverage with drain wire. 31 
d. Six (6) twists per foot minimum. 32 
e. When direct buried, UL listed and marked as suitable for direct bury. 33 
f. When exposed to sunlight, UL listed and marked as sunlight resistant. 34 
g. Individual conductor color coding:  ICEA Method 1, Table K-2. 35 
h. Conform to UL 2250, UL 1581 and NFPA 70 Type ITC. 36 
i. Basis of design:  Belden 9316 or 9342. 37 

D. Wire Connectors: 38 
1. Twist/screw on type: 39 

a. Insulated pressure or spring type solderless connector. 40 
b. 600 V rated. 41 
c. Ground conductors:  Conform to UL 486C and/or UL 467 when required by local 42 

codes. 43 
d. Phase and neutral conductors:  Conform to UL 486C. 44 

2. Compression and mechanical screw type: 45 
a. 600 V rated. 46 
b. Ground conductors:  Conform to UL 467. 47 
c. Phase and neutral conductors:  Conform to UL 486A. 48 

E. Insulating and Color Coding Tape: 49 
1. Pressure sensitive vinyl. 50 
2. Premium grade. 51 
3. Heat, cold, moisture, and sunlight resistant. 52 
4. Thickness, depending on use conditions:  7, 8.5, or 10 mil. 53 
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5. For cold weather or outdoor location, tape must also be all-weather. 1 
6. Color: 2 

a. Insulating tape:  Black. 3 
b. Color coding tape:  Fade-resistant color as specified herein. 4 

7. Comply with UL 510. 5 

F. Pulling Lubricant:  Cable manufacturer's standard containing no petroleum or other products 6 
which will deteriorate insulation. 7 

PART 3 - EXECUTION 8 

3.1 INSTALLATION 9 

A. Permitted Usage of Insulation Types: 10 
1. Type THHN/THWN and THHN/THWN-2: 11 

a. Building wire and control cable in non-architectural finished areas. 12 

B. Conductor Size Limitations: 13 
1. Feeder and branch power conductors shall not be smaller than No. 12 AWG unless 14 

otherwise indicated on the Drawings.  15 
2. Control conductors shall not be smaller than No. 14 AWG unless otherwise indicated on the 16 

Drawings. 17 

C. Color Code All Wiring as Follows: 18 
1. Building wire: 19 

 20 

 
240 V, 208 V, 240/120 V, 

208/120 V 
480 V, 

480/277 V 
Phase 1 Black Brown 
Phase 2 Red * Orange 
Phase 3 Blue Yellow 
Neutral White White or Gray 
Ground Green Green 

  * Orange when it is a high leg of a 120/240 V Delta system. 21 
 22 

a. Conductors No. 6 AWG and smaller:  Insulated phase, neutral and ground conductors 23 
shall be identified by a continuous colored outer finish along its entire length. 24 

b. Conductors larger than No. 6 AWG: 25 
1) Insulated phase and neutral conductors shall be identified by one (1) of the 26 

following methods: 27 
a) Continuous colored outer finish along its entire length. 28 
b) 3 IN of colored tape applied at the termination. 29 

2) Insulated grounding conductor shall be identified by one (1) of the following 30 
methods: 31 
a) Continuous green outer finish along its entire length. 32 
b) Stripping the insulation from the entire exposed length. 33 
c) Using green tape to cover the entire exposed length. 34 

3) The color coding shall be applied at all accessible locations, including but not 35 
limited to:  Junction and pull boxes, wireways, manholes and handholes. 36 

2. Control cables NEMA/ICEA Method 1, Table E-2: 37 
a. When a bare ground is not provided, one (1) of the colored insulated conductors shall 38 

be re-identified by stripping the insulation from the entire exposed length or using 39 
green tape to cover the entire exposed length. 40 

b. When used in power applications the colored insulated conductors used as phase and 41 
neutral conductors may have to be re-identified with 3 IN of colored tape, per the Table 42 
herein, applied at the terminations. 43 
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D. Install all wiring in raceway unless otherwise indicated on the Drawings. 1 

E. Feeder, branch, control and instrumentation circuits shall not be combined in a raceway, cable 2 
tray, junction or pull box, except as permitted in the following: 3 
1. Where specifically indicated on the Drawings. 4 
2. Where field conditions dictate and written permission is obtained from the Engineer. 5 
3. Control circuits shall be isolated from feeder and branch power and instrumentation circuits 6 

but combining of control circuits is permitted. 7 
4. Multiple branch circuits for lighting, receptacle and other 120 Vac circuits are allowed to be 8 

combined into a common raceway. 9 
a. Contractor is responsible for making the required adjustments in conductor and 10 

raceway size, in accordance with all requirements of the NFPA 70, including but not 11 
limited to: 12 
1) Up sizing conductor size for required ampacity de-ratings for the number of current 13 

carrying conductors in the raceway. 14 
2) The neutral conductors may not be shared. 15 
3) Up sizing raceway size for the size and quantity of conductors. 16 

F. Ground the drain wire of shielded instrumentation cables at one (1) end only. 17 
1. The preferred grounding location is at the load (e.g., control panel), not at the source (e.g., 18 

field mounted instrument). 19 

G. Splices and terminations for the following circuit types shall be made in the indicated enclosure 20 
type using the indicated method. 21 
1. Feeder and branch power circuits: 22 

a. Device outlet boxes: 23 
1) Twist/screw on type connectors. 24 

b. Junction and pull boxes and wireways: 25 
1) Twist/screw on type connectors for use on No. 8 and smaller wire. 26 
2) Compression, mechanical screw or terminal block or terminal strip type connectors 27 

for use on No. 6 AWG and larger wire. 28 
c. Motor terminal boxes: 29 

1) Twist/screw on type connectors for use on No. 10 AWG and smaller wire. 30 
2) Insulated mechanical screw type connectors for use on No. 8 AWG and larger 31 

wire. 32 
2. Control circuits: 33 

a. Junction and pull boxes:  Terminal block type connector. 34 
b. Control panels and motor control centers:  Terminal block or strips provided within the 35 

equipment or field installed within the equipment by the Contractor. 36 

H. Insulating Tape Usage: 37 
1. For insulating connections of No. 8 AWG wire and smaller:  7 mil vinyl tape. 38 
2. For insulating splices and taps of No. 6 AWG wire or larger:  10 mil vinyl tape. 39 
3. For insulating connections made in cold weather or in outdoor locations:  8.5 mil, all 40 

weather vinyl tape. 41 

I. Color Coding Tape Usage:  For color coding of conductors. 42 

END OF SECTION 43 
44 
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2012/01/12 1 

SECTION 16130 2 
RACEWAYS AND BOXES 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Material and installation requirements for: 7 

a. Conduits. 8 
b. Conduit fittings. 9 
c. Conduit supports. 10 
d. Outlet boxes. 11 
e. Pull and junction boxes. 12 

B. Related Specification Sections include but are not necessarily limited to: 13 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 14 
2. Division 1 - General Requirements. 15 
3. Section 16010 - Electrical:  Basic Requirements. 16 

1.2 QUALITY ASSURANCE 17 

A. Referenced Standards: 18 
1. ASTM International (ASTM): 19 

a. A123, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 20 
Products. 21 

b. A153, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 22 
c. D2564, Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) 23 

Plastic Piping Systems. 24 
2. National Electrical Manufacturers Association (NEMA): 25 

a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 26 
b. TC 2, Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 27 
c. TC 3, Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing. 28 

3. National Electrical Manufacturers Association/American National Standards Institute 29 
(NEMA/ANSI): 30 
a. C80.3, Steel Electrical Metallic Tubing (EMT). 31 
b. OS 1, Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 32 

4. National Fire Protection Association (NFPA): 33 
a. 70, National Electrical Code (NEC). 34 

5. Underwriters Laboratories, Inc. (UL): 35 
a. 50, Enclosures for Electrical Equipment, Non-Environmental Considerations. 36 
b. 360, Standard for Liquid-Tight Flexible Steel Conduit. 37 
c. 467,  Grounding and Bonding Equipment. 38 
d. 514A, Metallic Outlet Boxes. 39 
e. 514B, Conduit, Tubing, and Cable Fittings. 40 
f. 651, Standard for Schedule 40 and 80 Rigid PVC Conduit and Fittings. 41 
g. 797, Electrical Metallic Tubing - Steel. 42 
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PART 2 - PRODUCTS 1 

2.1 ACCEPTABLE MANUFACTURERS 2 

A. Subject to compliance with the Contract Documents, the following manufacturers are 3 
acceptable: 4 
1. Rigid non-metallic conduit: 5 

a. Carlon. 6 
b. Cantex. 7 
c. Osburn Associates. 8 

2. Flexible conduit: 9 
a. AFC Cable Systems. 10 
b. Anamet, Inc. 11 
c. Electri-Flex. 12 
d. Flexible Metal Hose Company. 13 
e. International Metal Hose Company. 14 
f. Triangle PWC Inc. 15 
g. LTV Steel Company. 16 

3. Conduit fittings and accessories: 17 
a. Appleton. 18 
b. Carlon. 19 
c. Cantex. 20 
d. Crouse-Hinds. 21 
e. Killark. 22 
f. Osburn Associates. 23 
g. OZ Gedney Company. 24 
h. RACO. 25 
i. Steel City. 26 
j. Thomas and Betts. 27 

4. Support systems: 28 
a. Unistrut Building Systems. 29 
b. B-Line Systems Inc. 30 
c. Kindorf. 31 
d. Minerallac Fastening Systems. 32 
e. Caddy. 33 

5. Outlet, pull and junction boxes: 34 
a. Appleton Electric Co. 35 
b. Crouse-Hinds. 36 
c. Killark. 37 
d. O-Z/Gedney. 38 
e. Steel City. 39 
f. Raco. 40 
g. Bell. 41 
h. Hoffman Engineering Co. 42 
i. Wiegmann. 43 
j. B-Line Circle AW. 44 
k. Adalet. 45 
l. Rittal. 46 

2.2 RIGID METALLIC CONDUITS 47 

A. Electrical Metallic Tubing (EMT): 48 
1. Mild steel with continuous welded seam. 49 
2. Metallic zinc applied by hot-dip galvanizing or electro-galvanizing. 50 
3. Internal coating:  Baked lacquer, varnish, or enamel for a smooth surface. 51 
4. Standards:  NEMA/ANSI C80.3, UL 797. 52 
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2.3 RIGID NON-METALLIC CONDUIT 1 

A. Schedules 40 (PVC-40) and 80 (PVC-80): 2 
1. Polyvinyl-chloride (PVC) plastic compound which includes inert modifiers to improve 3 

weatherability and heat distribution. 4 
2. Rated for direct sunlight exposure. 5 
3. Fire retardant and low smoke emission. 6 
4. Shall be suitable for use with 90 DegC wire and shall be marked "maximum 90 DegC". 7 
5. Standards:  NEMA TC 2, UL 651. 8 

2.4 FLEXIBLE CONDUIT 9 

A. PVC-Coated Flexible Galvanized Steel (liquid-tight) Conduit (FLEX-LT): 10 
1. Core formed of continuous, spiral wound, hot-dip galvanized steel strip with successive 11 

convolutions securely interlocked. 12 
2. Extruded PVC outer jacket positively locked to the steel core. 13 
3. Liquid and vaportight. 14 
4. Standard:  UL 360. 15 

2.5 CONDUIT FITTINGS AND ACCESSORIES 16 

A. Fittings for Use with EMT: 17 
1. Connectors: 18 

a. Straight, angle and offset types furnished with locknuts. 19 
b. Zinc plated steel. 20 
c. Insulated gland compression type. 21 
d. Concrete and raintight. 22 

2. Couplings: 23 
a. Zinc plated steel. 24 
b. Gland compression type. 25 
c. Concrete and raintight. 26 

3. Conduit bodies (ells and tees): 27 
a. Body:  Copper free aluminum with threaded hubs. 28 
b. Standard and mogul size. 29 
c. Cover: 30 

1) Screw down type with steel screws. 31 
2) Gasketed or non-gasketed galvanized steel or copper free aluminum. 32 

4. Standard:  UL 514B. 33 

B. Fittings for Use with FLEX-LT: 34 
1. Connector: 35 

a. Straight or angle type. 36 
b. Metal construction, insulated and gasketed. 37 
c. Composed of locknut, grounding ferrule and gland compression nut. 38 
d. Liquid tight. 39 

2. Standards:  UL 467, UL 514B. 40 

C. Fittings for Use with Rigid Non-Metallic PVC Conduit: 41 
1. Coupling, adapters and conduit bodies: 42 

a. Same material, thickness, and construction as the conduits with which they are used. 43 
b. Homogeneous plastic free from visible cracks, holes or foreign inclusions. 44 
c. Bore smooth and free of blisters, nicks or other imperfections which could damage the 45 

conductor. 46 
2. Solvent cement for welding fittings shall be supplied by the same manufacturer as the 47 

conduit and fittings. 48 
3. Standards:  ASTM D2564, NEMA TC 3, UL 651, UL 514B. 49 
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2.6 ALL RACEWAY AND FITTINGS 1 

A. Mark Products: 2 
1. Identify the nominal trade size on the product. 3 
2. Stamp with the name or trademark of the manufacturer. 4 

2.7 OUTLET BOXES 5 

A. Metallic Outlet Boxes: 6 
1. Hot-dip galvanized steel. 7 
2. Conduit knockouts and grounding pigtail. 8 
3. Styles: 9 

a. 2 IN x 3 IN rectangle. 10 
b. 4 IN square. 11 
c. 4 IN octagon. 12 

4. Accessories: 13 
a. Flat blank cover plates. 14 
b. Barriers. 15 
c. Box supporting brackets in stud walls. 16 
d. Adjustable bar hangers. 17 

5. Standards:  NEMA/ANSI OS 1, UL 514A. 18 

B. Cast Outlet Boxes: 19 
1. Zinc plated cast iron or die-cast copper free aluminum with manufacturers standard finish. 20 
2. Threaded hubs and grounding screw. 21 
3. Styles: 22 

a. "FS" or "FD". 23 
b. "Bell". 24 
c. Single or multiple gang and tandem. 25 

4. Standards:  UL 514A. 26 

2.8 PULL AND JUNCTION BOXES 27 

A. NEMA 1 Rated: 28 
1. Body and cover:  14 GA minimum, galvanized steel or 14 GA minimum, steel finished with 29 

rust inhibiting primer and manufacturers standard paint inside and out. 30 
2. With or without concentric knockouts on four (4) sides. 31 
3. Flat cover fastened with screws. 32 

B. NEMA 4 Rated: 33 
1. Body and cover:  14 GA steel finished with rust inhibiting primer and manufacturers 34 

standard paint inside and out. 35 
2. Seams continuously welded and ground smooth. 36 
3. No knockouts. 37 
4. External mounting flanges. 38 
5. Hinged or non-hinged cover held closed with stainless steel screws and clamps. 39 
6. Cover with oil resistant gasket. 40 

C. Standards:  NEMA 250, UL 50. 41 

2.9 SUPPORT SYSTEMS 42 

A. Multi-conduit Surface or Trapeze Type Support and Pull or Junction Box Supports: 43 
1. Material requirements. 44 

a. Galvanized steel:  ASTM A123 or ASTM A153. 45 

B. Single Conduit and Outlet Box Support Fasteners: 46 
1. Material requirements: 47 

a. Zinc plated steel. 48 
b. Stainless steel. 49 
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c. Malleable iron. 1 
d. Steel protected with zinc phosphate and oil finish. 2 

PART 3 - EXECUTION 3 

3.1 RACEWAY INSTALLATION - GENERAL 4 

A. Shall be in accordance with the requirements of: 5 
1. NFPA 70. 6 
2. Manufacturer instructions. 7 

B. Size of Raceways: 8 
1. Raceway sizes are shown on the Drawings, if not shown on the Drawings, then size in 9 

accordance with NFPA 70. 10 
2. Unless specifically indicated otherwise, the minimum raceway size shall be: 11 

a. Conduit:  3/4 IN. 12 

C. Field Bending and Cutting of Conduits: 13 
1. Utilize tools and equipment recommended by the manufacturer of the conduit, designed for 14 

the purpose and the conduit material to make all field bends and cuts. 15 
2. Do not reduce the internal diameter of the conduit when making conduit bends. 16 
3. Debur interior and exterior after cutting. 17 

D. The protective coating integrity of conduits, fittings, outlet, pull and junction boxes and 18 
accessories shall be maintained. 19 
1. Repair galvanized components utilizing a zinc rich paint. 20 
2. Repair painted components utilizing touch up paint provided by or approved by the 21 

manufacturer. 22 
3. Repair surfaces which will be inaccessible after installation prior to installation. 23 

E. Remove moisture and debris from conduit before wire is pulled into place. 24 
1. Tightly plug ends of conduit with tapered wood plugs or plastic inserts until wire is pulled. 25 

F. Only nylon or polyethylene rope shall be used to pull wire and cable in conduit systems. 26 

G. Where portions of a raceway are subject to different temperatures and where condensation is 27 
known to be a problem, as in cold storage areas of buildings or where passing from the interior 28 
to the exterior of a building, the raceway shall be sealed to prevent circulation of warm air to 29 
colder section of the raceway. 30 

3.2 RACEWAY ROUTING 31 

A. Raceways shall be routed in the field unless otherwise indicated. 32 
1. Conduit and fittings shall be installed, as required, for a complete system that has a neat 33 

appearance and is in compliance with all applicable codes. 34 
2. Run in straight lines parallel to or at right angles to building lines. 35 
3. Conduit shall not interfere with, or prevent access to, piping, valves, ductwork, or other 36 

equipment for operation, maintenance and repair. 37 
4. Provide pull boxes or conduit bodies as needed so that there is a maximum of 360 degrees 38 

of bends in the conduit run or in long straight runs to limit pulling tensions. 39 

B. All rigid conduits within a structure shall be installed exposed except as follows: 40 
1. As indicated on the Drawings. 41 
2. Buried under floor slabs where shown on the Contract Drawings or with the Engineer's 42 

permission. 43 

C. Maintain minimum spacing between parallel conduit and piping runs in accordance with the 44 
following when the runs are greater than 30 FT: 45 
1. Between instrumentation and 600 V and less AC power or control:  6 IN. 46 
2. Between process, gas, air and water pipes:  6 IN. 47 
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D. Conduits shall be installed to eliminate moisture pockets. 1 
1. Where water cannot drain to openings, provide drain fittings in the low spots of the conduit 2 

run. 3 

E. Conduit shall not be routed on the exterior of structures except as specifically indicated on the 4 
Drawings. 5 

F. Where sufficient room exists within the housing of roof-mounted equipment, the conduit shall 6 
be stubbed up inside the housing. 7 

G. Provide all required openings in walls, floors, and ceilings for conduit penetration. 8 

3.3 RACEWAY APPLICATIONS 9 

A. Permitted Raceway Types Per Wire or Cable Types: 10 
1. Power wire or cables:  All raceway types. 11 
2. Control wire or cables:  All raceway types. 12 

B. Permitted Raceway Types Per Area Designations: 13 
1. Dry areas: 14 

a. EMT. 15 
2. Wet areas: 16 

a. EMT. 17 

C. Permitted Raceway Types Per Routing Locations: 18 
1. Beneath floor slab-on-grade: 19 

a. PVC-80. 20 
2. Through floor penetrations: 21 

a. PVC-80. 22 
3. Direct buried conduits and ductbanks: 23 

a. PVC-80. 24 

D. FLEX-LT conduits shall be install as the final conduit connection to light fixtures, dry type 25 
transformers, motors, electrically operated valves, instrumentation primary elements, and other 26 
electrical equipment that is liable to vibrate. 27 
1. The maximum length shall not exceed: 28 

a. 6 FT to light fixtures. 29 
b. 3 FT to motors. 30 
c. 2 FT to all other equipment. 31 

3.4 CONDUIT FITTINGS AND ACCESSORIES 32 

A. Rigid non-metallic conduit and fittings shall be joined utilizing solvent cement. 33 
1. Immediately after installation of conduit and fitting, the fitting or conduit shall be rotated 34 

1/4 turn to provide uniform contact. 35 

B. Terminate Conduits: 36 
1. In metallic outlet boxes: 37 

a. EMT:  Compression type connector and locknut. 38 
2. In NEMA 1 rated enclosures: 39 

a. EMT:  Compression type connector and locknut. 40 
3. In NEMA 12 rated enclosures: 41 

a. Watertight, insulated and gasketed hub and locknut. 42 
b. Use grounding type locknut or bushing when required by NFPA 70. 43 

4. In NEMA 4 rated enclosures: 44 
a. Watertight, insulated and gasketed hub and locknut. 45 
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3.5 CONDUIT SUPPORT 1 

A. Permitted multi-conduit surface or trapeze type support system per area designations and conduit 2 
types: 3 
1. Dry or wet areas: 4 

a. Galvanized system consisting of:  Galvanized steel channels and fittings, nuts and 5 
hardware and conduit clamps. 6 

B. Permitted single conduit support fasteners per area designations and conduit types: 7 
1. Dry or wet areas: 8 

a. Material:  Zinc plated steel, stainless steel and malleable iron. 9 
b. Types of fasteners:  Straps, hangers with bolts, clamps with bolts and bolt on beam 10 

clamps. 11 

C. Conduit Support General Requirements: 12 
1. Maximum spacing between conduit supports per NFPA 70. 13 
2. Support conduit from the building structure. 14 
3. Do not support conduit from process, gas, air or water piping; or from other conduits. 15 

3.6 OUTLET, PULL AND JUNCTION BOX INSTALLATION 16 

A. General: 17 
1. Install products in accordance with manufacturer's instructions. 18 
2. See Specification Section 16010 and the Drawings for area classifications. 19 
3. Fill unused punched-out, tapped, or threaded hub openings with insert plugs. 20 
4. Size boxes to accommodate quantity of conductors enclosed and quantity of conduits 21 

connected to the box. 22 

B. Outlet Boxes: 23 
1. Permitted uses of metallic outlet boxes: 24 

a. Pull or junction box: 25 
1) Above 10 FT in dry non-architecturally finished areas. 26 

2. Permitted uses of cast outlet boxes: 27 
a. Housing of wiring devices surface mounted in non-architecturally finished dry or wet 28 

areas. 29 
b. Pull and junction box surface mounted in non-architecturally finished dry, wet, 30 

corrosive and highly corrosive areas. 31 
3. Mount device outlet boxes where indicated on the Drawings and at heights as scheduled in 32 

Specification Section 16010. 33 
4. Set device outlet boxes plumb and vertical to the floor. 34 

C. Pull and Junction Boxes: 35 
1. Install pull or junction boxes in conduit runs where indicated or required to facilitate pulling 36 

of wires or making connections. 37 
a. Make covers of boxes accessible. 38 

2. Permitted uses of NEMA 1 enclosure: 39 
a. Pull or junction box surface mounted in areas designated as dry in non-architecturally 40 

finished areas. 41 
3. Permitted uses of NEMA 4 enclosure: 42 

a. Pull or junction box surface mounted in areas designated as wet. 43 

END OF SECTION 44 
45 
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2012/01/12 1 

SECTION 16220 2 
MOTORS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Induction motors. 7 

B. Related Specification Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 11005 - Equipment:  Basic Requirements. 11 
4. Section 16060 - Grounding. 12 

1.2 QUALITY ASSURANCE 13 

A. Referenced Standards: 14 
1. American Bearing Manufacturers Association (ABMA). 15 
2. National Electrical Manufacturers Association (NEMA): 16 

a. MG 1, Motors and Generators. 17 
3. National Fire Protection Association (NFPA): 18 

a. 70, National Electrical Code (NEC). 19 

B. Miscellaneous: 20 
1. When motors are furnished with driven equipment, the driven equipment supplier shall be 21 

responsible for assembling the motor and driven equipment as a complete unit, correctly 22 
aligned and coupled with the coupling or sheave specified on the driven equipment data 23 
sheet, and designing for vibration, special, or unbalanced forces resulting from equipment 24 
operation. 25 
a. See Specification Section 11005 for requirements. 26 

2. Variable speed equipment applications:  The driven equipment manufacturer shall have 27 
single source responsibility for coordination of the equipment and VFD system and sure 28 
their compatibility. 29 

1.3 DEFINITIONS 30 

A. Inverter Duty Motor:  An AC induction motor complying with all requirements of NEMA MG 1 31 
Part 31 for definite-purpose inverter-fed motors. 32 

B. Abbreviations: 33 
1. DPFG - Dripproof Fully Guarded. 34 
2. ODP - Open Dripproof. 35 
3. RTD - Resistance Temperature Detector. 36 
4. TEFC - Totally Enclosed Fan Cooled. 37 
5. TENV - Totally Enclosed Non-ventilated. 38 
6. WP-I - Weather Protected Type I. 39 
7. WP-II - Weather Protected Type II. 40 
8. Motor controllers: 41 

a. FVNR - Full Voltage Non-Reversing. 42 
b. RVAT - Reduced Voltage Autotransformer. 43 
c. RVPR - Reduced Voltage Primary Reactor. 44 
d. RVSS - Reduced Voltage Solid State. 45 
e. VFD - Variable Frequency Drive. 46 
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1.4 SUBMITTALS 1 

A. Shop Drawings: 2 
1. See Specification Section 01340 for requirements for the mechanics and administration of 3 

the submittal process. 4 
2. Product technical data: 5 

a. Identify each motor by driven machine identification. 6 
b. Motor manufacturer and model number. 7 
c. Complete motor nameplate data. 8 
d. Weight. 9 
e. NEMA design type. 10 
f. Enclosure type. 11 
g. Frame size. 12 
h. Winding insulation class and temperature rise. 13 
i. Starts per hour. 14 
j. Performance data: 15 

1) Guaranteed minimum efficiencies at 100 percent, 75 percent and 50 percent of full 16 
load. 17 

2) Guaranteed minimum power factor at 100 percent, 75 percent and 50 percent of 18 
full load. 19 

3) Locked rotor and full load current at rated terminal voltage and minimum 20 
permissible or specified terminal voltage. 21 

4) Starting, full load and breakdown torque at rated terminal voltage and minimum 22 
permissible or specified terminal voltage. 23 

k. Bearing data and lubrication system. 24 
l. Thermal protection system including recommended alarm and trip settings. 25 

3. Fabrication and/or layout drawings: 26 
a. Dimensioned outline Drawing. 27 
b. Connection diagrams including accessories (strip heaters, thermal protection, etc.). 28 

4. Certifications: 29 
a. When utilized with a reduced voltage starter, certify that motor and driven equipment 30 

are compatible. 31 
5. Test reports: 32 

a. Motor test reports for all testing required in this Specification Section. 33 

B. Operation and Maintenance Manuals: 34 
1. See Specification Section 01340 for requirements for: 35 

a. The mechanics and administration of the submittal process. 36 
b. The content of Operation and Maintenance Manuals. 37 

2. Installation instructions. 38 
3. Operation and maintenance instructions. 39 
4. Recommended spare parts list. 40 

1.5 DELIVERY, STORAGE, AND HANDLING 41 

A. See Specification Section 01600. 42 

B. Protect equipment during shipment, handling, and storage by suitable boxes, crates, or other 43 
complete enclosures. 44 
1. Protect equipment from exposure to elements and keep thoroughly dry. 45 

C. Protect painted surfaces against impact, abrasion, discoloration, and other damage. 46 
1. Repaint damaged painted surfaces to satisfaction of Engineer. 47 

D. Store all motors in a clean and dry indoor location until final installation. 48 

E. Where space heaters are provided in motors, provide temporary electrical power and operate 49 
heaters during storage and after motors are installed in permanent location until equipment is 50 
placed in service. 51 
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F. For storage longer than one (1) month, see manufacturers storage instructions. 1 

1.6 SITE CONDITIONS 2 

A. Ambient air temperature:  110 DegF. 3 

B. Altitude:  1200 FT above sea level. 4 

PART 2 - PRODUCTS 5 

2.1 ACCEPTABLE MANUFACTURERS 6 

A. Subject to compliance with the Contract Documents, the following manufacturers are 7 
acceptable: 8 
1. Baldor. 9 
2. General Electric. 10 
3. Marathon. 11 
4. Rockwell - Reliance. 12 
5. Siemens. 13 
6. TECO-Westinghouse. 14 
7. Toshiba U.S. 15 
8. U.S. Electrical Motors. 16 
9. WEG. 17 

2.2 EQUIPMENT 18 

A. General Requirements: 19 
1. Standards:  NEMA MG 1. 20 
2. Identify each motor by the driven machine identification. 21 
3. An embossed or engraved stainless steel nameplate, with the required NFPA 70 and NEMA 22 

data, to be permanently attached to the motor. 23 
4. Maximum motor loading shall not exceed motor nameplate horsepower rating, exclusive of 24 

service factor. 25 
5. All motors shall be sized to carry continuously all loads, which may be imposed through 26 

their full range of operation. 27 
6. Altitude:  For applications above 3300 FT, motors to be specifically designed and certified 28 

for operation at the specified altitude. 29 
7. NEMA MG 1, Design B (unless otherwise required), constant speed squirrel-cage induction 30 

type having normal starting torque with low starting current. 31 
8. Suitable for the starting method indicated (e.g., full voltage, autotransformer, solid state 32 

reduced voltage, VFD, etc.). 33 
9. Where frequent starting occurs, design for frequent starting duty equivalent to duty service 34 

required by driven equipment. 35 
10. Lifting devices:  Motors weighing 265 LBS or more shall have suitable lifting eyes for 36 

installation and removal. 37 
11. Grounding: 38 

a. Lug suitable to terminate ground wire in terminal box, sized as indicated on the 39 
Drawings. 40 

12. Stator windings:  Copper. 41 
13. Rotor cage:  Aluminum or copper. 42 
14. Motor leads shall be non-wicking with permanent identifiers. 43 
15. Totally enclosed motor to have one-way breather drains. 44 
16. Efficiency: 45 

a. Meet NEMA MG 1 (NEMA Premium) efficiencies. 46 
b. If motor type, horsepower or speed is not included in the NEMA requirements for 47 

NEMA Premium, provide manufacturers "premium energy efficient" design. 48 
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17. Power factor: 1 
a. Minimum of 80 percent lagging at full load, except on motors with speed slower than 2 

900 RPM. 3 
b. Power factor correction capacitors to be utilized when indicated on the Drawings. 4 

18. Service factor: 5 
a. 100 hp or less:  1.15. 6 
b. Greater than 100 hp:  1.0 unless noted otherwise. 7 
c. Inverter duty:  1.0. 8 

19. Standards:  NEMA MG 1. 9 

2.3 INDUCTION MOTORS, 600 VOLT AND LESS 10 

A. Vertical Solid or Hollow Shaft: 11 
1. Electrical rating: 12 

a. Appropriate for the voltage system indicated, 3 PH, 60 Hz. 13 
b. Dual voltage rated motors (e.g., 230/460 V) are acceptable, provided all leads are 14 

brought out to the terminal box and permanently marked. 15 
2. Enclosure: 16 

a. Cast iron. 17 
b. Type:  DPFG, TEFC, WP-I or WP-II as indicated in the schedule. 18 

3. Terminal box: 19 
a. Gasketed. 20 
b. Diagonally split. 21 
c. Oversized to accept the required conductors and conduits. 22 
d. Separate terminal box with terminal blocks for winding thermal protection devices. 23 

4. Bearings (Solid Shaft): 24 
a. Relubricatable. 25 
b. Antifriction. 26 
c. Minimum rated AMBA L-10 life of 10 years or 100,000 HRS. 27 

5. Bearings (Hollow Shaft): 28 
a. Relubricatable. 29 
b. Antifriction. 30 
c. Oil or grease lubricated thrust bearings. 31 
d. Grease lubricated guide bearings. 32 
e. Minimum rated ABMA L-10 life of 10 years or 100,000 HRS. 33 

6. Non-reverse ratchets. 34 
7. Insulation: 35 

a. Class F insulation with Class B temperature rise. 36 
b. Double dipped and baked with non-hydroscopic varnish or epoxy or two cycles of 37 

vacuum pressure impregnated (VPI) with epoxy resin. 38 
8. Accessories:  See the ACCESSORIES Article in PART 2 and the SCHEDULES Article in 39 

PART 3. 40 
9. Modifications: 41 

a. Inverter duty: 42 
1) At a minimum, applied to motors connected to a VFD. 43 
2) Windings insulated for 1600 peak volts and voltage rise times of 0.1 microseconds. 44 
3) Nameplate identification of meeting NEMA MG 1 Part 31 requirements. 45 
4) Have the following minimum turndown ratio without the use of a blower to 46 

provide continuous supply of cooling air over the motor. 47 
a) Variable torque:  10:1. 48 
b) Constant torque:  6:1. 49 

5) Insulated drive end bearing. 50 
6) Shaft grounding ring: 51 

a) Factory mounted, maintenance free, circumferential bearing protecting ring 52 
with conductive micro-fiber shaft contacting material. 53 
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b) Electro Static Technology AEGIS SGR Bearing Protection Ring or approved 1 
equal. 2 

2.4 ACCESSORIES 3 

A. Thermal Protection: 4 
1. Thermostats: 5 

a. Two (2) winding thermostats per phase for alarm and shutdown. 6 
b. Snap action, bi-metallic, temperature-actuated switch type. 7 
c. Normally closed, wired in series. 8 
d. Automatic reset. 9 
e. Switch point shall be pre-calibrated by the manufacturer. 10 

B. Space Heaters: 11 
1. Silicone rubber strip type, 120 V rated. 12 
2. Provided on: 13 

a. All motors 10 HP and larger mounted outdoors. 14 
b. Indoor motors in humid environments as indicated. 15 

2.5 SOURCE QUALITY CONTROL 16 

A. Test motors in accordance with NEMA, IEEE and manufacturer procedures. 17 
1. The test shall include but not necessarily be limited to the following: 18 

a. Routine test: 19 
1) No-load current and speed at rated voltage and frequency. 20 
2) Locked rotor current. 21 
3) Winding resistance. 22 
4) Vibration check. 23 
5) High potential. 24 

b. Complete test (in addition to the routine tests): 25 
1) Rated load temperature rise. 26 
2) Winding resistance. 27 
3) Slip test, measured in percent slip. 28 
4) Locked rotor amperes (3 PH, full voltage). 29 
5) Locked rotor torque. 30 
6) Breakdown torque. 31 
7) Efficiencies tabulated at 100, 75, and 50 percent of full load. 32 
8) Power factor tabulated at 100, 75, and 50 percent of full load. 33 

B. Motors to be tested: 34 
1. As indicated in the schedule. 35 
2. All motors, at a minimum, to receive a routine test. 36 

C. The Owner reserves the right to select and have tested any motor included within the project. 37 
1. If motor passes testing requirements, the Owner shall be responsible for any shipping and 38 

testing costs incurred. 39 
2. Costs shall be determined by current freight rates and manufacturer's published rates at the 40 

time of the test. 41 
3. If motor fails test, Supplier shall be responsible for all costs incurred. 42 
4. If two (2) successive motors fail the test, the Owner has the right to reject any or all motors 43 

from that manufacturer. 44 
5. The Owner also reserves the right to witness any routine or complete tests at the Owner's 45 

expense. 46 
6. Notify the Owner a minimum of 14 days in advance of the testing. 47 



 

134-145910-005 City of Grand Island, NE Utilities Department  
 Uranium Removal Water Treatment Plant Equipment Installation Package -   
 MOTORS 
 16220 - 6  

PART 3 - EXECUTION 1 

3.1 INSTALLATION 2 

A. Install products in accordance with manufacturer's instructions. 3 

B. Ground all motors in accordance with Specification Section 16060. 4 

3.2 SCHEDULES 5 

A. Motors: 6 
 7 

DRIVEN MACHINE ID NUMBER Well Pump 6, 7 & 8 

Starter VFD 

Horse Power 75 

RPM 1800 

Nominal System Voltage 480 

Design Terminal Voltage at Starting 460 

Shaft Vertical Hollow 

Enclosure TEFC 

Duty Inverter 

Terminal Box Location NA 

Thermal Protection T-Stat 

Space Heater Yes 

Test Routine 
 8 

3.3 FIELD QUALITY CONTROL 9 

A. Acceptance Testing:  See Specification Section 11005. 10 

END OF SECTION 11 
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2012/01/10 1 

SECTION 16265 2 
VARIABLE FREQUENCY DRIVES:  LOW VOLTAGE 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Variable frequency drives (VFDs) for operation of inverter duty motors. 7 

B. Related Specification Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 11005 - Equipment:  Basic Requirements. 11 
4. Section 16010 - Electrical:  Basic Requirements. 12 

1.2 QUALITY ASSURANCE 13 

A. Referenced Standards: 14 
1. American National Standards Institute (ANSI). 15 
2. ETL Testing Laboratories (ETL). 16 
3. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 17 

a. 399, Recommended Practice for Industrial and Commercial Power Systems Analysis. 18 
b. 519, Recommended Practices and Requirements for Harmonic Control in Electrical 19 

Power Systems. 20 
c. C62.41, Recommended Practice for Surge Voltages in Low-Voltage AC Power 21 

Circuits. 22 
4. National Electrical Manufacturer's Association (NEMA): 23 

a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 24 
b. MG 1, Motors and Generators. 25 

5. National Fire Protection Association (NFPA): 26 
a. 70, National Electrical Code (NEC): 27 

1) Article 430, Motors Motor Circuits, and Controllers.. 28 
6. Occupational Safety and Health Administration (OSHA). 29 
7. Underwriters Laboratory, Inc. (UL): 30 

a. 508, Standard for Industrial Control Equipment. 31 
b. 508A, Standard for Industrial Control Panels. 32 

B. Qualifications: 33 
1. Provide drives that are listed and labeled by UL, ETL, or other Nationally Recognized 34 

Testing Laboratory (NRTL) as defined by OSHA regulations, or that have been inspected 35 
and subsequent field-labeled by such NRTL. 36 

2. Where listed drives and other components are installed in a common enclosure, the 37 
assembly shall be listed and labeled per UL 508 and UL 508A or equivalent NRTL 38 
standard. 39 
a. Entire assembly shall be affixed with a UL 508A label "Listed Enclosed Industrial 40 

Control Panel" or equivalent NRTL label prior to shipment to the jobsite. 41 
3. VFD Supplier shall maintain an authorized service organization within 300 miles of the 42 

Project Site. 43 
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C. Coordination: 1 
1. The intent of this Specification Section is to allow the VFD manufacturer to provide the best 2 

solution for the harmonic and motor protection outlined herein. 3 
a. This solution shall include, but not be limited to, all aspects of the distribution system 4 

including standby generation, motor feeder cable type and available floor space. 5 
2. Motor and VFD coordination:  See Specification Section 11005 and Specification 6 

Section 16220. 7 
3. VFD shall be supplied complete with all required control components. 8 

a. Provide control as indicated: 9 
1) On the electrical drawings. 10 
2) As specified in this Specification Section. 11 

b. VFD manufacturer shall review the application and provide, at no additional cost to the 12 
Owner, the hardware and software necessary to allow the VFD to control the driven 13 
equipment motor over its required operating range. 14 
1) These may include, but are not limited to, analog and digital interface modules, 15 

communication interface modules, switches, lights and other devices. 16 
c. Coordinate control devices with devices furnished with driven equipment such as 17 

vibration switches, thermal sensors, leak detectors, etc. 18 
4. Verify plan dimensions with equipment space requirements as indicated on the Drawings. 19 

a. Equipment which exceeds the allotted maximum dimensions may not be acceptable. 20 
b. Equipment which reduces clear work space below the minimums established by the 21 

NFPA 70 will not be acceptable. 22 

1.3 DEFINITIONS 23 

A. Variable Torque (VT): 24 
1. Defines a load characteristic in which the torque delivered from the motor to the load is 25 

reduced as speed is reduced below full rated. 26 
2. This type of load permits the VFD and the motor to operate at reduced output current at 27 

reduced speed. 28 

B. Constant Torque (CT): 29 
1. Defines a load characteristic in which the torque delivered from the motor to the load 30 

remains constant as speed is varied. 31 
2. This type of load requires the VFD to be able to continuously deliver rated output current 32 

over the entire speed range. 33 

C. Constant Horsepower: 34 
1. Defines a load characteristic in which the torque delivered from the motor to the load is 35 

reduced as the speed is increased. 36 
2. This characteristic is required for operation of the VFD and motor above rated frequency to 37 

maintain output current within the rated value. 38 

D. Inverter Duty Motor:  An AC induction motor complying with all requirements of NEMA MG 1 39 
Part 31 for definite-purpose inverter-fed motors. 40 

E. Standard Motor:  An AC induction motor that fails to comply with one (1) or more requirements 41 
of NEMA MG 1 Part 31. 42 

F. Low Voltage:  600 Vac or less. 43 

1.4 SUBMITTALS 44 

A. Shop Drawings: 45 
1. See Specification Section 01340 for requirements for the mechanics and administration of 46 

the submittal process. 47 
2. Provide a schedule for each VFD including the following information: 48 

a. Equipment Tag Number. 49 
b. VFD Complete Catalog Number. 50 
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c. VFD Amp Frame Size. 1 
d. Variable or Constant Torque Rating Basis. 2 
e. Rated Input Current. 3 
f. Rated Continuous Output Current. 4 
g. Rated Short Circuit Current. 5 
h. VFD cable type installed (shielded or non-shielded). 6 
i. VFD Maximum Motor Lead Length for the type of cable used. 7 
j. Motor Manufacturer. 8 
k. Motor Frame Size. 9 
l. Motor Full Load Amps. 10 
m. Motor Service Factor. 11 
n. As installed motor Lead Length (estimate). 12 
o. VFD options provided to meet harmonic or motor protection specifications. 13 

3. Submit VFD Shop Drawings concurrently with driven equipment and motor Shop 14 
Drawings. 15 

4. Product technical data: 16 
a. Complete electrical ratings and performance specifications confirming compliance with 17 

specified ratings and performance. 18 
b. Maximum rate of heat rejection from VFD and all related components and associated 19 

cooling requirements. 20 
c. Manufacturer’s installation instructions. 21 
d. Manufacturer’s programming and operating instructions. 22 
e. See Specification Section 16010 for additional requirements. 23 

5. Fabrication and/or layout drawings: 24 
a. Top, front and side exterior views, with details showing maximum overall dimensions 25 

of enclosure, mounting provisions and conduit/cable entry provisions. 26 
b. Identify minimum clearances from other VFDs or electrical equipment required for 27 

proper cooling at top, bottom, side and back of enclosure. 28 
c. Three-line diagrams showing AC schematic of VFD, input, output and bypass devices 29 

including device ratings. 30 
d. Interior layout drawings showing location of all components within enclosure, field 31 

wiring terminal boards, and power and grounding connections. 32 
e. Field wiring diagrams showing locations and sizes of all electrical connections, ground 33 

terminations, and requirements for shielded wire usage or any other special installation 34 
considerations. 35 

6. Certifications: 36 
a. Submit with Shop Drawings: 37 

1) Identification and location of closest authorized service organization. 38 
b. Submit prior to shipment: 39 

1) Certified factory test reports confirming compliance with specified requirements. 40 
c. Submit after installation: 41 

1) Certified field service reports showing: 42 
a) Each VFD is operational. 43 
b) Each VFD and its driven equipment motor are compatible. 44 
c) Each VFD responds correctly to the input control signals. 45 
d) Critical frequencies of the drive system and that the VFD has been set to 46 

lockout these frequencies. 47 
e) Measured motor terminal peak voltages per Motor Protection Requirements 48 

Article. 49 

B. Operations and Maintenance Manuals: 50 
1. See Specification Section 01340 for requirements for: 51 

a. The mechanics and administration of the submittal process. 52 
b. The content of Operation and Maintenance Manuals. 53 

2. Approved copy of VFD schedule per Submittals Article. 54 
3. Manufacturer’s instruction manuals. 55 
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4. Troubleshooting procedures with a cross-reference between symptoms and corrective 1 
recommendations. 2 

5. Connection data to permit removal and installation of recommended smallest field-3 
replaceable parts. 4 

6. Recommended spare parts list. 5 
7. Commissioning sheets showing “as-left” values of all user-programmable or adjustable 6 

drive parameters. 7 

PART 2 - PRODUCTS 8 

2.1 ACCEPTABLE MANUFACTURERS 9 

A. Subject to compliance with the Contract Documents, the following manufacturers are 10 
acceptable: 11 
1. Allen Bradley PowerFlex 753. 12 

B. No like, equivalent or "or-equal" item or substitution is permitted. 13 

2.2 GENERAL 14 

A. VFDs shall consist of a rectifier-DC bus-inverter combination producing a sine-coded pulse-15 
width-modulated (PWM) output voltage waveform. 16 

B. VFDs, whether installed in motor control center (MCC) construction or separately-mounted, 17 
shall constitute a complete combination motor controller per NFPA 70, Article 430 and shall 18 
provide the following per the requirements of that article without the addition of any external 19 
components or devices. 20 
1. Motor control. 21 
2. Motor overload protection. 22 
3. Motor and motor branch circuit short circuit and ground fault protection. 23 
4. Motor and controller disconnecting means. 24 

C. It is the intent of this Specification that VFDs shall be an “engineered” or “configured” drive 25 
package in which the VFD chassis, all input, output and bypass power devices, VFD accessories, 26 
ancillary switches, contactors, relays, and related control devices are selected, furnished, factory-27 
assembled and -tested by the VFD manufacturer in a single enclosure requiring only connection 28 
of the power supply circuit, motor branch circuit, and external control wiring in the field. 29 

2.3 PERFORMANCE AND DESIGN REQUIREMENTS 30 

A. Application: 31 
1. VFD(s) shall be of sufficient capacity and shall provide a quality of output waveform for 32 

stepless motor control from 10 to 100 percent of base speed of the driven equipment. 33 
2. VFDs shall be compatible with: 34 

a. Inverter duty induction motors. 35 
3. VFDs shall be suitable for Constant Torque (CT) or Variable Torque (VT) applications. 36 

a. VFD manufacturer shall coordinate with the manufacturer of the driven equipment to 37 
identify CT and VT applications. 38 

4. VFDs shall be designed to operate successfully under the following site conditions: 39 
a. Ambient: 40 

1) Temperature:  0-50 DegC. 41 
2) 95 percent non-condensing relative humidity. 42 

b. Elevation:  Less than 3,300 FT above MSL. 43 
c. Power supply characteristics: 44 

1) 480 Vac, 3 PH, 60 Hz, 3 wire, (±10 percent). 45 
2) Effectively grounded. 46 
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B. Ratings and Performance Specifications: 1 
1. Voltage rating: 2 

a. Nominal:  460 or 480 Vac, 3 PH, 60 Hz. 3 
b. Range for continuous full load operation:  ±10 percent of nominal. 4 
c. Voltage imbalance tolerance for full load operation:  3 percent minimum. 5 

2. Current ratings: 6 
a. Continuous: 7 

1) Equal to or greater than the motor nameplate full load. 8 
b. Short-term overload: 9 

1) VT:  110 percent for 1 minute. 10 
2) CT:  150 percent for 1 minute. 11 
3) Permissible for 1 minute every 10 minutes continuously. 12 

c. Short circuit: 13 
1) 25 kA RMS SYM, minimum. 14 
2) Where a short circuit rating is not indicated or specified for individual VFDs, each 15 

VFD shall have a rating not less than indicated on the Drawings for the MCC, 16 
switchboard or panelboard the VFD is supplied from. 17 

3) Where specified short circuit rating indicates additional input impedance is 18 
required to protect semiconductors, provide input AC line reactors, whether 19 
required to meet harmonic performance specifications or not. 20 

3. Efficiency: 21 
a. 97 percent, minimum, at full speed and full load. 22 
b. 93 percent, minimum at 1/2 speed and full load. 23 

4. Displacement power factor: 24 
a. 95 percent, minimum from 50 percent to 100 percent speed and load. 25 

5. Efficiency and power factor criteria apply from the input terminals to the output terminals of 26 
the VFD alone, excluding losses of input and output power circuit accessories. 27 

6. Frequency drift: 28 
a. +0.5 percent of set frequency. 29 

7. Speed regulation (motor dependent):  3 percent. 30 
8. Speed range:  10:1. 31 
9. Control type: 32 

a. Volts/Hertz ratio; constant over the entire operating range of the VFD except: 33 
1) When operating under voltage boost. 34 
2) At frequencies over 60 Hz. 35 

C. Operational Features: 36 
1. Insensitive to input phase sequence. 37 
2. Continued operation with momentary voltage dips of 25 percent of rated voltage, or single 38 

phase condition:  4 second, minimum. 39 
3. Controls power loss ride-through:  500 msec, minimum. 40 
4. Anti-windmilling:  Synchronization of VFD starting frequency with spinning or coasting 41 

load, forward or reverse. 42 
5. Critical frequency band lockout: 43 

a. Minimum of three (3) settings. 44 
b. Adjustable bandwidth, 1 - 5 Hz. 45 

6. Capable of operating without the motor connected for start-up and troubleshooting. 46 

D. The VFD shall be provided with the following minimum user-programmable parameters: 47 
1. Carrier frequency. 48 
2. Independent maximum and minimum speeds for forward and reverse operation. 49 
3. Start frequency and hold time. 50 
4. Independent linear acceleration and deceleration time. 51 
5. Preset “jog” speed. 52 
6. Three (3) critical frequency bands. 53 
7. One (1) preset speed selectable by logic input. 54 
8. Volts/Hertz ratio. 55 
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9. Voltage boost, magnitude and frequency range. 1 
10. Process controller gain, offset and bias. 2 
11. Current limit. 3 
12. Overcurrent pickup. 4 
13. Overcurrent delay. 5 
14. Ground fault pickup. 6 
15. DC injection level and time. 7 

E. The VFD shall be designed such that the power circuit components are fully protected from line 8 
side disturbances and load side faults: 9 
1. General: 10 

a. Shutdown conditions associated with supply circuit conditions which can be corrected 11 
external to the VFD-motor system shall be provided with automatic reset, with 12 
shutdown cause logged in memory: 13 
1) Input under voltage. 14 
2) Input over voltage. 15 
3) Input under frequency. 16 
4) Input over frequency. 17 
5) Input Phase loss. 18 
6) DC Bus under voltage. 19 

b. Shutdown conditions which indicate overload or fault within the VFD, the output 20 
circuit, or the motor shall require local manual reset at the VFD, requiring operator 21 
intervention. 22 
1) Over temperature. 23 
2) Blown fuse. 24 
3) Component failure. 25 
4) Overload. 26 
5) Short circuit. 27 
6) Ground fault. 28 
7) DC Bus over voltage. 29 
8) External safety input (e.g., motor thermal protection). 30 
9) Logic fault. 31 

c. When automatic shutdown occurs, VFD shall restart only when remote run signal is 32 
removed and reapplied. 33 

d. VFD shall hold cause of trip data for a minimum of four (4) shutdowns in memory. 34 
1) Data to be accessible through the keypad, local communication link and remotely. 35 

2. Input protection: 36 
a. Input circuit breaker or current-limiting fuses with externally operable disconnect. 37 

1) Fault current interrupting rating equal to or greater than the specified withstand 38 
rating of the VFD. 39 

2) Handle padlockable in the OFF position. 40 
b. Provide full protection for semiconductors integral to the VFD; units requiring current-41 

limiting fuses or circuit breakers in the supply circuit are not acceptable. 42 
c. Incoming line transient suppression. 43 

1) 6000 V peak per IEEE C62.41. 44 
2) Phase-to-phase and phase-to-ground protection. 45 

d. Sustained over voltage trip. 46 
3. Internal protection: 47 

a. Surge suppression and power device snubbers. 48 
b. Power devices rated at 2.5 times line voltage. 49 
c. Instantaneous over current trip. 50 
d. DC bus over voltage trip. 51 
e. Power device over temperature trip. 52 
f. Control logic circuit malfunction trip. 53 
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4. Output protection: 1 
a. Inverse-time overload trip: 2 

1) UL Class 20 characteristic. 3 
b. Over voltage trip. 4 
c. Over frequency trip. 5 
d. Short circuit trip. 6 

1) Line to line and line to ground. 7 
e. Ground fault trip. 8 

2.4 OPERATOR AND REMOTE CONTROL INTERFACE 9 

A. Drive controls shall be microprocessor-based with on-board human machine interface and both 10 
local and remote digital communications capability. 11 
1. All monitoring and control functions, other than those shutdowns specified to be manual 12 

reset only, shall be available both locally and remotely. 13 

B. Control circuits shall be 120 Vac or 24 Vac or 24 Vdc. 14 
1. 120 Vac supplied by CPT in the VFD. 15 

a. CPT shall have minimum additional capacity of 60 VA greater than that required by 16 
control devices. 17 

b. CPT shall have two (2) fuses on the primary side and one (1) fuse on the secondary 18 
side. 19 

c. CPT shall have surge protection on the primary side independent of any other surge 20 
protection in the VFD. 21 

2. 24 Vac or 24 Vdc supplied by Class 2 power supply in the VFD. 22 
a. Power supply shall have minimum additional capacity of 33 percent greater than that 23 

required by control devices. 24 
b. Provide two (2) current-limiting fuses on the AC supply to the power supply. 25 
c. Power supply shall have surge protection on the primary side independent of any other 26 

surge protection in the VFD. 27 

C. Operator Interface: 28 
1. Door mounted sealed keypad, membrane type with LED or LCD display. 29 

a. Messages shall be in English and engineering units. 30 
b. Drive operating parameters shall be programmable. 31 
c. Menu driven. 32 
d. Password security. 33 
e. Display fault and diagnostic data. 34 
f. Operating parameters, fault and diagnostic data maintained in non-volatile memory 35 

with historic log of fault and diagnostic data. 36 
g. Gold plated plug-in contacts. 37 

2. Provide indication and control interface, integral in the keypad, as required in the sequence 38 
of operation and Drawings. 39 
a. Minimum indications: 40 

1) Run. 41 
2) Stop. 42 
3) Ready. 43 
4) Alarm. 44 
5) Fault. 45 
6) Local control. 46 
7) Remote control. 47 
8) Control source local. 48 
9) Control source remote. 49 
10) Speed indication. 50 

b. Minimum control functions: 51 
1) Local/Remote switch. 52 
2) Stop button. 53 
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3) Start button. 1 
4) Reset button. 2 
5) Speed control buttons. 3 

3. Diagnostic indicators located externally on the face of the drive shall show the type of fault 4 
responsible for drive warning, shutdown or failure. 5 
a. On occurrence of more than one (1) condition, each shall be recorded or indicated by 6 

the diagnostics. 7 

D. Remote Control Interface: 8 
1. Local portable computer interface via serial communications port: 9 

a. Capability to: 10 
1) Start-Stop VFD. 11 
2) Control VFD Speed. 12 
3) Access fault and diagnostic data. 13 

2. Analog and discrete inputs: 14 
a. Speed reference (setpoint) signal 4-20 mA DC. 15 

3. Analog and discrete outputs: 16 
a. 4-20 mA DC output for remote speed indication, as a function of frequency, calibrated 17 

0 to 100 percent. 18 
b. Drive FAULT contacts. 19 
c. Drive RUNNING contacts. 20 
d. Drive selector switch in REMOTE status contacts. 21 

4. Contacts: 22 
a. Contacts shall be rated 2 A inductive at 120 Vac. 23 
b. All contacts shall be wired to field wiring terminal boards. 24 

5. Drive shutdown on external fault input: 25 
a. Provide isolated input for dry contact from external motor or system safety devices to 26 

cause immediate shutdown of VFD. 27 
b. Safety shutdown to be operable in all operating modes of drive, including local 28 

operation from keypad. 29 
c. Local safety switch, to driven equipment, auxiliary contact to lock-out VFD from 30 

running when safety switch is open. 31 

2.5 HARMONIC PROTECTION REQUIREMENTS 32 

A. All VFDs shall be capable of satisfactory operation from a source having voltage distortion and 33 
notch characteristics identified as acceptable for a “dedicated system” in IEEE 519 Table 10.2. 34 

B. The Engineer has performed preliminary calculations based on typical VFD data which indicate 35 
that the minimum mitigation measures required to meet the harmonic criteria are one (1) of the 36 
following topologies: 37 
1. 6-pulse rectifier topology with input line reactors or DC link reactors, minimum impedance 38 

5 percent in drive kVA base. 39 

2.6 MOTOR PROTECTION REQUIREMENTS 40 

A. The VFD shall produce a quality of output waveform adequate to allow the motor to produce 41 
rated torque at rated RPM continuously without exceeding the temperature rise given in 42 
NEMA MG 1 Table 31-2. 43 

B. Provide motor overload, short circuit and ground fault protection integral to drive electronics. 44 

C. The VFD shall not produce voltage spikes in excess of the following values at the motor 45 
terminals when operated with the feeder types shown on the Drawings and the actual installed 46 
feeder lengths. 47 
1. If unmitigated voltage peaks exceed the specified limits, provide output line reactors, filters, 48 

or other devices as required to meet the specified limits: 49 
a. Inverter duty motors:  1280 V. 50 
b. Rise time shall be greater than or equal to 0.1 microsecond. 51 
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c. Motor lead length and data shall be determined by the Contractor based on the actual 1 
routing of the conductors. 2 

D. Following start-up, provide measurement of peak voltage at the terminals of each motor, unless 3 
the lead lengths are 10 percent shorter than the manufacturers published literature for maximum 4 
lead length for the type of cable installed. 5 
1. Values in excess of specified limits require correction by contractor and re-measurement. 6 
2. Provide certification of compliant measurements as part of Field Service Engineer’s final 7 

report. 8 

2.7 EQUIPMENT CONSTRUCTION 9 

A. Fabrication and Assembly: 10 
1. Each VFD system shall be factory-assembled in an enclosure for remote mounting, and 11 

shall utilize interchangeable plug-in printed circuit boards and power conversion 12 
components wherever possible. 13 
a. Factory assembly shall be performed by the VFD manufacturer or authorized agent. 14 
b. Systems fabricated or assembled in whole or in part by parties other than the VFD 15 

manufacturer or authorized agent will not be acceptable. 16 
2. Reactors and/or filters, where required, shall be mounted within the drive enclosure, or with 17 

the Engineer's permission may be mounted in a separate enclosure. 18 
3. Cooling fans, as required, shall be provided to run when drive is running. 19 
4. Enclosures for separately mounted VFD's: 20 

a. NEMA Type 12 for installation in other unclassified areas. 21 

B. Wiring: 22 
1. The wiring in the VFD shall be neatly installed in wire ways or with wire ties where wire 23 

ways are not practical. 24 
a. Where wire ties are used, the wire bundles are to be held at the back panel with a 25 

screw-mounted wire tie mounting base. 26 
b. Bases with a self-sticking back will not be allowed. 27 

2. Provide terminal boards for all field wiring and inter-unit connections, including analog 28 
signals. 29 
a. Provide terminals for shield continuity where required. 30 

3. Terminal blocks shall be complete with marking strip, covers and pressure connectors. 31 
a. Non-brittle, interlocking, track-mounted type. 32 
b. Screw terminals will not be allowed. 33 
c. A terminal for each conductor of external circuits plus one (1) ground for each shielded 34 

cable. 35 
d. For free-standing panels, 8 IN of clearance shall be provided between terminals and the 36 

panel base for conduit and wiring space. 37 
e. Not less than 25 percent spare terminals shall be provided. 38 
f. Terminals shall be labeled to agree with identification indicated on the suppliers 39 

submittal drawings. 40 
g. Individually fuse each control loop or system and all fuses or circuit breakers shall be 41 

clearly labeled and located for easy maintenance. 42 
4. All grounding wires shall be attached to the enclosure sheet metal with a ring tongue 43 

terminal. 44 
a. The surface of the sheet metal shall be prepared to assure good conductivity and 45 

corrosion protection. 46 
5. Wiring shall not be kinked or spliced and shall have markings on both ends or be color 47 

coded. 48 
a. Markings or color code shall match the manufacturer's drawings. 49 

6. With the exception of electronic circuits, all interconnecting wiring and wiring to terminals 50 
for external connection shall be stranded copper, type MTW or SIS, insulated for not less 51 
than 600 V, with a moisture-resistant and flame-retardant covering rated for not less than 52 
90 DegC. 53 
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C. Nameplates: 1 
1. All devices mounted on the face of the drive shall be provided with a suitable nameplate. 2 
2. Push buttons, selector switches, and pilot lights shall have the device manufacturer's 3 

standard legend plate. 4 
3. Relays, terminals and special devices inside the control enclosure shall have permanent 5 

markings to match identification used on manufacturer's wiring diagrams. 6 

D. Painting:  Enclosure, after being phosphate washed, shall be thoroughly cleaned and given at 7 
least one (1) coat of rust-inhibiting primer on all inner surfaces prior to fabrication. 8 

2.8 COMPONENTS AND ACCESSORIES 9 

A. Reactors: 10 
1. Impedance:  5 percent. 11 
2. Continuous current:  Not less than drive rating. 12 
3. Current overload:  150 percent for 1 minute. 13 
4. Insulation temperature rating:  180 DegC. 14 
5. Copper windings. 15 
6. Saturation current rating:  3.5 to 5 times rated current. 16 
7. Hi-potential rating:  2500 Vac line to ground and line to line, for 1 minute. 17 
8. Noise reduction features: 18 

a. Epoxy over cast coil. 19 
b. Extra dips and bakes of varnish over continuous wound coil. 20 

2.9 SOURCE QUALITY CONTROL 21 

A. Factory Tests: 22 
1. Conduct all standard tests in accordance with NEMA and ANSI standards to ensure 23 

conformance to Specification requirements. 24 
2. After final assembly of the complete engineered product, the drive system shall be 25 

connected to a motor (load) to ensure it will drive the motor and that the controls will 26 
function properly. 27 

2.10 MAINTENANCE MATERIALS 28 

A. Provide manufacturer's recommended renewable spare parts (e.g., power and control fuses). 29 

B. Spare parts utilized during pre-start-up or start-up and demonstration testing shall be 30 
immediately restocked, at no cost to the Owner. 31 

PART 3 - EXECUTION 32 

3.1 INSTALLATION 33 

A. Install products in accordance with manufacturer's instructions and as indicated on the Drawings. 34 

B. Verify the installed motor nameplate electrical requirements do not exceed the VFD capacity. 35 

C. Provide services of manufacturer's representative to perform start-up services. 36 

D. The selection of input and output harmonic and voltage spike protection shall also be made on 37 
the available physical space. 38 
1. The space available on the Drawings shall not be exceeded. 39 

3.2 START UP 40 

A. Pre-start-up Services: 41 
1. Shall be completed a minimum of 30 days prior to the start-up and demonstration period 42 

described in Specification Section 01650. 43 
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2. Shall consist of: 1 
a. Physical and electrical installation check. 2 
b. Final adjustments and calibration of drive parameters. 3 
c. VFD operation from simulated input signals. 4 

3. Shall be complete when VFD(s) are fully operational. 5 

B. Field Quality Control: 6 
1. Perform field measurement of the maximum voltage peak at the terminals of each motor fed 7 

from a VFD per Motor Protection Requirements Article. 8 
a. Use a high speed oscilloscope to produce a plot of Voltage (Y axis) versus 9 

Time (X axis). 10 
1) Time shall be measured in microseconds. 11 

b. Tests shall be performed at full: 12 
1) Full voltage and speed. 13 
2) Loaded to 75 percent minimum. 14 
3) Duration:  1 HR minimum. 15 

2. Record all data necessary for the preparation of required test reports. 16 

C. Start-up and Demonstration Services: 17 
1. Supervise start-up of all units including recheck of settings made during the pre-start-up 18 

tests. 19 
a. Perform all work in the presence of the Owner's designated representatives. 20 

2. Setup all VFDs with carrier frequency at minimum value consistent with proper operation; 21 
inform Engineer of carrier frequencies set in excess of 5 kHz and reason for setting. 22 

3. Simulate operation of the VFD and its associated control and instrumentation system in both 23 
the manual and automatic modes. 24 
a. Ensure compatibility of VFD with associated control and instrumentation signals. 25 

4. Simulate VFD failures and demonstrate troubleshooting aids. 26 

D. Instruct Owner's designated personnel: 27 
1. Minimum of 8 HRS at the jobsite. 28 
2. Include both field and classroom instruction. 29 
3. Instructions shall include proper operation and maintenance procedures including, but not 30 

limited to: 31 
a. Lubrication. 32 
b. Troubleshooting. 33 
c. Repair and replacement. 34 
d. Parts inventory. 35 
e. Maintenance records. 36 

END OF SECTION 37 
38 
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2012/01/04 1 

SECTION 16441 2 
PANELBOARDS 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Lighting and appliance panelboards. 7 

B. Related Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 16010 - Electrical:  Basic Requirements. 11 
4. Section 16491 - Low Voltage Surge Protective Devices (SPD). 12 

1.2 QUALITY ASSURANCE 13 

A. Referenced Standards: 14 
1. National Electrical Manufacturers Association (NEMA): 15 

a. PB 1, Panelboards. 16 
2. National Fire Protection Association (NFPA): 17 

a. 70, National Electrical Code (NEC). 18 
3. Underwriters Laboratories, Inc. (UL): 19 

a. 50, Standard for Safety Cabinets and Boxes. 20 
b. 67, Standard for Safety Panelboards. 21 
c. 489, Standard for Safety Molded-Case Circuit Breakers, Molded-Case Switches,  and 22 

Circuit-Breaker Enclosures. 23 

1.3 SUBMITTALS 24 

A. Shop Drawings: 25 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 26 

process. 27 
2. Product technical data. 28 

a. Provide submittal data for all products specified in PART 2 of this Specification: 29 
b. See Section 16010 for additional requirements. 30 

3. Fabrication and/or layout drawings: 31 
a. Panelboard layout with alphanumeric designation, branch circuit breakers size and type, 32 

as indicated in the panelboard schedules. 33 

PART 2 - PRODUCTS 34 

2.1 ACCEPTABLE MANUFACTURERS 35 

A. Subject to compliance with the Contract Documents, the following manufacturers are 36 
acceptable: 37 
1. Cutler-Hammer. 38 
2. General Electric Company. 39 
3. Square D Company. 40 
4. Siemens. 41 
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2.2 MANUFACTURED UNITS 1 

A. Standards:  NEMA PB 1, NFPA 70, UL 50, UL 67. 2 

B. Ratings: 3 
1. Current, voltage, number of phases, number of wires as indicated on the Drawings. 4 
2. Panelboards rated 240 Vac or less:  10,000 amp minimum short circuit rating or as indicated 5 

in the schedule. 6 
3. Panelboards rated 480 Vac:  22,000 amp minimum short circuit rating or as indicated in the 7 

schedule. 8 
4. Service Entrance Equipment rated when indicated on the Drawings. 9 

C. Construction: 10 
1. Interiors factory assembled and designed such that switching and protective devices can be 11 

replaced without disturbing adjacent units and without removing the main bus connectors. 12 
2. Multi-section panelboards:  Feed-through or sub-feed lugs. 13 
3. Main lugs:  Solderless type approved for copper and aluminum wire. 14 

D. Bus Bars: 15 
1. Main bus bars: 16 

a. Plated aluminum or copper sized to limit temperature rise to a maximum of 65 DegC 17 
above an ambient of 40 DegC. 18 

b. Drilled and tapped and arranged for sequence phasing of the branch circuit devices. 19 
2. Ground bus and isolated ground bus, when indicated on Drawings:  Solderless mechanical 20 

type connectors. 21 
3. Neutral bus bars:  Insulated 100 percent rated or 200 percent rated, when indicated on the 22 

Drawings and with solderless mechanical type connectors. 23 

E. Enclosure: 24 
1. Boxes:  Code gage galvanized steel, furnish without knockouts. 25 
2. Trim assembly:  Code gage steel finished with rust inhibited primer and manufacturers 26 

standard paint inside and out. 27 
3. Lighting and appliance panelboard: 28 

a. Trims supplied with hinged door over all circuit breaker handles. 29 
b. Trims for surface mounted panelboards, same size as box. 30 
c. Trims for flush mounted panelboards, overlap the box by 3/4 IN on all sides. 31 
d. Doors lockable with corrosion resistant chrome-plated combination lock and catch, all 32 

locks keyed alike. 33 
e. Nominal 20 IN wide and 5-3/4 IN deep with gutter space in accordance with NEC. 34 
f. Clear plastic cover for directory card mounted on the inside of each door. 35 

F. Overcurrent and Short Circuit Protective Devices: 36 
1. Molded Case Type: 37 

a. General: 38 
1) Standards:  NEMA AB 1, UL 489. 39 
2) Unit construction. 40 
3) Over-center, toggle handle operated. 41 
4) Quick-make, quick-break, independent of toggle handle operation. 42 
5) Manual and automatic operation. 43 
6) All poles open and close simultaneously. 44 
7) Three (3) position handle:  On, off and tripped. 45 
8) Molded-in ON and OFF markings on breaker cover. 46 
9) One-, two- or three-pole as indicated on the Drawings. 47 
10) Current and interrupting ratings as indicated on the Drawings. 48 
11) Bolt on type. 49 

b. Thermal magnetic type: 50 
1) Inverse time overload and instantaneous short circuit protection by means of a 51 

thermal magnetic element. 52 
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2) Frame size 150 amp and below: 1 
a) Non-interchangeable, non-adjustable thermal magnetic trip units. 2 

2. Factory installed. 3 

G. External surge protective device:  See Section 16491. 4 

PART 3 - EXECUTION 5 

3.1 INSTALLATION 6 

A. Install as indicated on Drawings, in accordance with the NEC, and in accordance with  7 
manufacturer's instructions. 8 

B. Support panelboard enclosures from wall studs or modular channels support structure, per 9 
Section 16010. 10 

C. Provide each panelboard with a typed directory: 11 
1. Identify all circuit locations in each panelboard with the load type and location served. 12 
2. Mechanical equipment shall be identified by Owner-furnished designation if different than 13 

designation indicated on Drawings. 14 

END OF SECTION 15 
16 
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SECTION 16442 2 
MOTOR CONTROL EQUIPMENT 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Separately mounted motor starters. 7 

B. Related Specification Sections include but are not necessarily limited to: 8 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 9 
2. Division 1 - General Requirements. 10 
3. Section 16010 - Electrical:  Basic Requirements. 11 

1.2 QUALITY ASSURANCE 12 

A. Referenced Standards: 13 
1. International Electrotechnical Commission (IEC). 14 
2. National Electrical Manufacturers Association (NEMA): 15 

a. 250, Enclosures for Electrical Equipment (1000 Volt Maximum). 16 
b. ICS 2, Controllers, Contactors and Overload Relays Rated 600 V. 17 

3. Underwriters Laboratories, Inc. (UL): 18 
a. 508, Standard for Industrial Control Equipment. 19 

1.3 SUBMITTALS 20 

A. Shop Drawings: 21 
1. See Specification Section 01340 for requirements for the mechanics and administration of 22 

the submittal process. 23 
2. Product technical data: 24 

a. Provide submittal data for all products specified in PART 2 of this Specification 25 
Section. 26 

b. See Specification Section 16010 for additional requirements. 27 
3. Fabrication and/or layout drawings: 28 

a. Separately mounted combination starters: 29 
1) Unit ladder logic wiring for each unit depicting electrical wiring and identification 30 

of terminals where field devices or remote control signals are to be terminated  as 31 
indicated on the Drawings and/or loop descriptions. 32 

PART 2 - PRODUCTS 33 

2.1 ACCEPTABLE MANUFACTURERS 34 

A. Subject to compliance with the Contract Documents, the following manufacturers are 35 
acceptable: 36 
1. Allen-Bradley. 37 
2. Cutler Hammer. 38 
3. General Electric Company. 39 
4. Square D Company. 40 
5. Siemens. 41 
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2.2 SEPARATELY MOUNTED COMBINATION STARTERS 1 

A. Standards: 2 
1. NEMA 250, NEMA ICS 2. 3 
2. UL 508. 4 

B. Enclosure: 5 
1. NEMA 12 rated: 6 

a. Body and cover:  Sheet steel finished with rust inhibiting primer and manufacturer's 7 
standard paint inside and out. 8 

b. No knockouts, external mounting flanges, hinged and gasketed door. 9 

C. Operating Handle: 10 
1. With the door closed the handle mechanism allows complete ON/OFF control of the unit 11 

disconnect and clear indication of the disconnect status. 12 
2. Circuit breaker and MCP operators includes a separate TRIPPED position. 13 
3. Mechanical interlock to prevent to prevent the opening of the door when the disconnect is in 14 

the ON position with a defeater mechanism for use by authorized personnel. 15 
4. Mechanical interlock to prevent the placement of the disconnect in the ON position with the 16 

door open with a defeater mechanism for use by authorized personnel. 17 
5. Padlockable in the OFF position. 18 
6. Exceptions:  NEMA 7 and NEMA 9 enclosures. 19 

D. External mounted overload relay pushbutton. 20 

E. Control Devices: 21 
1. The following devices are the minimum required unless otherwise indicated on the 22 

Drawings: 23 
a. Three-position switch (HAND-OFF-AUTO). 24 
b. Red ON indicator light. 25 

2. Devices will be accessible with the door closed. 26 

F. Control Power Transformer: 27 
1. 120V secondary. 28 
2. Fused on primary and secondary side. 29 
3. Sized for 140 percent of required load. 30 

G. Fault Current Withstand Rating:  Equal to the rating of the electrical gear from which it is fed. 31 

H. Motor Starters:  See requirements within this Specification Section. 32 

I. Disconnect Switch, Overcurrent and Short Circuit Protective Devices: 33 
1. Motor circuit protector. 34 
2. Factory installed. 35 

2.3 MOTOR STARTERS 36 

A. Standards: 37 
1. NEMA ICS 2. 38 
2. UL 508. 39 

B. Full Voltage Non-Reversing (FVNR) Magnetic Starters: 40 
1. NEMA full size rated contactor. 41 

a. NEMA half sizes and IEC contactors are not permitted. 42 
2. Double-break silver alloy contacts. 43 
3. Overload relays: 44 

a. Ambient compensated, bimetallic type with interchangeable heaters, 24 percent 45 
adjustability, single phase sensitivity, an isolated arm contact and manual reset. 46 
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2.4 PILOT DEVICES 1 

A. General Requirements: 2 
1. Standards:  NEMA ICS 2, UL 508. 3 
2. Heavy-duty NEMA 4/13 watertight/oiltight. 4 
3. Mounting hole:  30.5 mm. 5 
4. Contact blocks:  10 amp, NEMA A600 rated, number as required to fulfill functions shown 6 

or specified. 7 
5. Legend plate marked as indicated on Drawings or specified. 8 

B. Selector Switches: 9 
1. Two, three- or four-position rotary switch as required to fulfill functions shown or specified. 10 
2. Maintained contact type. 11 
3. Knob or lever type operators. 12 

C. Indicating Lights: 13 
1. Allowing replacement of bulb without removal from control panel. 14 
2. Lamp:  LED, 120 V or 24 V as required. 15 
3. Full voltage type. 16 
4. Push-to-test indicating lights. 17 
5. Glass lens. 18 

PART 3 - EXECUTION 19 

3.1 INSTALLATION 20 

A. Install as indicated on the Drawings and in accordance with manufacturer's recommendations 21 
and instructions. 22 

B. Mounting height for surface mounted equipment:  See Specification Section 16010. 23 

C. Overload Heaters: 24 
1. Size for actual motor full load current of the connected motor. 25 
2. For motors with power factor correction capacitors, size to compensate for the capacitors 26 

effect on load current. 27 

D. Combination Starter Enclosures: 28 
1. Permitted uses of NEMA 12 enclosure: 29 

a. Surface mounted in areas designated as dry. 30 

END OF SECTION 31 
32 
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SECTION 16491 2 
LOW VOLTAGE SURGE PROTECTION DEVICES (SPD) 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Type 2 SPD - High exposure locations (switchgear, switchboard, panelboard or motor 7 

control center), externally mounted. 8 

B. Related Sections include but are not necessarily limited to: 9 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 10 
2. Division 1 - General Requirements. 11 

1.2 QUALITY ASSURANCE 12 

A. Referenced Standards: 13 
1. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 14 

a. C62.41, Recommended Practice for Surge Voltages in Low-Voltage AC Power 15 
Circuits. 16 

b. C62.41.1, Guide on the Surge Environment in Low-Voltage (1000V and Less) AC 17 
Power Circuits. 18 

c. C62.41.2, Recommended Practice on Characterization of Surges in Low-Voltage (1000 19 
V and Less) AC Power Circuits. 20 

d. C62.45, Recommended Practice on Surge Testing For Equipment Connected to Low-21 
Voltage (1000V and Less) AC Power Circuits. 22 

2. Military Standard: 23 
a. MIL-STD-220B, Method of Insertion-Loss Measurement. 24 

3. National Electrical Manufacturers Association (NEMA): 25 
a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 26 
b. LS 1, Low Voltage Surge Protective Devices. 27 

4. Underwriters Laboratories, Inc. (UL): 28 
a. 1283, Standard for Electromagnetic Interference Filters. 29 
b. 1449, Standard for Safety Transient Voltage Surge Suppressors. 30 

B. Qualifications: 31 
1. Provide devices from a manufacturer who has been regularly engaged in the development, 32 

design, testing, listing and manufacturing of SPDs of the types and ratings required for a 33 
period of 10 years or more and whose products have been in satisfactory use in similar 34 
service. 35 
a. Upon request, suppliers or manufacturers shall provide a list of not less than three (3) 36 

customer references showing satisfactory operation. 37 

1.3 DEFINITIONS 38 

A. Clamping Voltage: 39 
1. The applied surge shall be induced at the 90 degree phase angle of the applied system 40 

frequency voltage. 41 
2. The voltage measured at the end of the 6 IN output leads of the SPD and from the zero 42 

voltage reference to the peak of the surge. 43 

B. Let-Through Voltage: 44 
1. The applied surge shall be induced at the 90 degree phase angle of the applied system 45 

frequency voltage. 46 
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2. The voltage measured at the end of the 6 IN output leads of the SPD and from the system 1 
peak voltage to the peak of the surge. 2 

C. Maximum Continuous Operating Voltage (MCOV):  The maximum steady state voltage at 3 
which the SPD device can operate and meet its specification within its rated temperature. 4 

D. Maximum Surge Current: 5 
1. The maximum 8 x 20 microsecond surge current pulse the SPD device is capable of 6 

surviving on a single-impulse basis without suffering either performance degradation or 7 
more than 10 percent deviation of clamping voltage at a specified surge current. 8 

2. Listed by mode, since number and type of components in any SPD may very by mode. 9 

E. MCC:  Motor Control Center. 10 

F. Protection Modes:  This parameter identifies the modes for which the SPD has directly 11 
connected protection elements, i.e., line-to-neutral (L-N), line-to-line (L-L), line-to-ground (L-12 
G), neutral-to-ground (N-G). 13 

G. Surge Current per Phase: 14 
1. The per phase rating is the total surge current capacity connected to a given phase 15 

conductor. 16 
a. For example, a wye system surge current per phase would equal L-N plus L-G; a delta 17 

system surge current per phase would equal L-L plus L-G. 18 
b. The N-G mode is not included in the per phase calculation. 19 

H. System Peak Voltage:  The electrical equipment supply voltage sine wave peak (i.e., for a 20 
480/277 V system the L-L peak voltage is 679V and the L-N peak voltage is 392 V). 21 

1.4 SUBMITTALS 22 

A. Shop Drawings: 23 
1. See Section 01340 for requirements for the mechanics and administration of the submittal 24 

process. 25 
2. Product technical data including: 26 

a. Manufacturer's qualifications. 27 
b. Standard catalog cut sheet. 28 
c. Electrical and mechanical drawing showing unit dimensions, weights, mounting 29 

provisions, connection details and layout diagram of the unit. 30 
d. Testing procedures and testing equipment data. 31 
e. Create a Product Data Sheet for each different model number of SPD provided (i.e., 32 

Model XYZ with disconnect and Model XYZ without disconnect, each require a 33 
Product Data Sheet). 34 
1) Data in the Product Data Sheet heading: 35 

a) SPD Type Number per PART 2 of the Specification. 36 
b) Manufacturer’s Name. 37 
c) Product model number. 38 

2) Data in the Product Data Sheet body: 39 
a) Column one:  Specified value/feature of every paragraph of PART 2 of the 40 

Specification. 41 
b) Column two:  Manufacturer’s certified value confirming the product meets the 42 

specified value/feature. 43 
c) Name of the nationally recognized testing laboratory that preformed the tests. 44 
d) Warranty information. 45 

3) Data in the Product Data Sheet closing: 46 
a) Signature of the manufacturer’s official (printed and signed). 47 
b) Title of the official. 48 

4) Date of signature. 49 
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1.5 WARRANTY 1 

A. Minimum of a five (5) year Warranty from date of shipment against failure when installed in 2 
compliance with applicable national/local electrical codes and the manufacturer's installation, 3 
operation and maintenance instructions. 4 

PART 2 - PRODUCTS 5 

2.1 GENERAL 6 

A. Standards:  IEEE C62.41.1, IEEE C62.41.2, IEEE C62.45, NEMA LS 1, MIL-STD 220B, 7 
UL 1283, UL 1449. 8 

2.2 TYPE 2 SPD 9 

A. Product: 10 
1. Externally mounted next to panelboard. 11 
2. Hybrid solid-state high performance suppression system. 12 

a. Do not use suppression system with gas tubes, spark gaps or other components which 13 
might short or crowbar the line resulting in interruption of normal power flow to 14 
connected loads. 15 

3. Do not connect multiple SPD modules in series to achieve the specified performance. 16 
4. Designed for parallel connection. 17 
5. Enclosure: 18 

a. Metallic NEMA 4 or 12 for interior locations. 19 
b. Metallic NEMA 4 or 4X for exterior locations. 20 

6. Field connection: 21 
a. Mechanical or compression lugs for each phase, neutral and ground that will accept #10 22 

through #1/0 conductors.  OR 23 
b. Preinstalled lead conductors:  Size per manufacturer, length as required with a 24 

maximum of 5 FT. 25 
7. Device monitor: 26 

a. Long-life, solid state, externally visible indicators and Form C dry contact(s) that 27 
monitor the on-line status of each mode of the units suppression filter system or power 28 
loss in any of the phase. 29 

b. A fuse status only monitor system is not acceptable. 30 

B. Operating Voltage:  Nominal unit operating voltage and configuration as indicated on the 31 
Drawings. 32 

C. Modes of Protection:  All modes. 33 
1. Three phase (delta):  L-L, L-G. 34 
2. Three phase (wye):  L-N, L-L, L-G and N-G. 35 
3. Single phase (2 pole):  L-L, L-N, L-G and N-G. 36 
4. Single phase:  L-N, L-G and N-G. 37 

D. Maximum Continuous Operating Voltage:  Less than 130 percent of system peak voltage. 38 

E. Operating Frequency:  45 to 65 Hz. 39 

F. Short Circuit Rating:  Equal to or greater than rating of equipment SPD is connected to. 40 

G. Maximum Surge Current:  240,000 A per phase, 120,000 A per mode minimum. 41 

H. Minimum Repetitive Surge Current Capacity:  4000 IEEE C High waveform impulses with no 42 
degradation of more than 10 percent deviation of the clamping voltage. 43 

I. SPD Protection: 44 
1. Integral unit level and/or component level overcurrent fuses and sustained overvoltage 45 

thermal cutout device. 46 
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2. An IEEE C High waveforms shall not cause the fuse to open and render the SPD inoperable. 1 

J. Maximum Clamping Voltages:  Dynamic test at the 90 degree phase angle including 6 IN lead 2 
length and measured from the zero voltage reference: 3 

 4 

System Voltage 
Test 

Mode 

IEEE C62.41 

UL 1449 
C High V & I 

Wave 
B Combination 

Wave 
L-L < 250 V 
L-N < 150 V 

L-L 1470 V 1000 V 800 V 
L-N 850 V 600 V 500 V 
L-G 1150 V 800 V 600 V 
N-G 1150 V 800 V 600 V 

L-L > 250 V 
L-N > 150 V 

L-L 2700 V 2000 V 1800 V 
L-N 1500 V 1150 V 1000 V 
L-G 2000 V 1550 V 1200 V 
N-G 2000 V 1550 V 1200 V 

 5 

K. EMI-RFI Noise Rejection:  Attenuation greater than 30 dB for frequencies between 100 kHz and 6 
100 MHz. 7 

2.3 SOURCE QUALITY CONTROL 8 

A. SPD approvals and ratings shall be obtained by manufacturers from nationally recognized testing 9 
laboratories. 10 

B. The SPD are to be tested as a complete SPD system including: 11 
1. Integral unit level and/or component level fusing. 12 
2. Neutral and ground shall not be bonded during testing. 13 
3. 6 IN lead lengths. 14 
4. Integral disconnect switch when provided. 15 

C. The “as installed” SPD system including the manufacturers recommended circuit breaker, the 16 
SPD is connected to, will not open when tested with a IEEE C3 combination waveform. 17 

D. Tests to be performed in accordance with IEEE C62.45: 18 
1. Clamping voltage performance testing using IEEE C62.41 Category waveforms. 19 
2. Single pulse surge current capacity test. 20 
3. Repetitive surge current capacity testing. 21 
4. Spectrum analysis for EMI-RFI noise rejection. 22 

PART 3 - EXECUTION 23 

3.1 INSTALLATION 24 

A. Install products in accordance with manufacturer's instructions. 25 

B. Type 2 SPD: 26 
1. Mounting options: 27 

a. On wall or support structure adjacent to the equipment to be protected with leads routed 28 
through conduit.  OR 29 

b. Nipple connection directly to the equipment to be protected. 30 
2. Install leads as short and straight as possible. 31 
3. Maximum lead length:  5 FT. 32 
4. Minimum lead size: 33 

a. Type 2 SPD:  #2 stranded AWG. 34 
5. When conduit connection is used, provide a minimum of four (4) twists per foot in the lead 35 

conductors and install in NFPA 70 sized conduit. 36 
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6. Connect leads to the equipment to be protected by one (1) of the following means: 1 
a. Through a circuit breaker or molded case switch mounted in the equipment. 2 

1) Use manufacturer recommended circuit breaker size. 3 
b. Directly to the protected equipment bus, when SPD has integral disconnect switch. 4 

END OF SECTION 5 
6 
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2012/01/12 1 

SECTION 16493 2 
CONTROL EQUIPMENT ACCESSORIES 3 

PART 1 - GENERAL 4 

1.1 SUMMARY 5 

A. Section Includes: 6 
1. Operator control devices (selector switches, pushbuttons, indicator lights, etc.). 7 
2. Control devices (timers, relays, contactors, etc.). 8 
3. Control panels and operator stations. 9 

B. Related Sections include but are not necessarily limited to: 10 
1. Division 0 - Bidding Requirements, Contract Forms, and Conditions of the Contract. 11 
2. Division 1 - General Requirements. 12 
3. Section 16010 - Electrical:  Basic Requirements. 13 

1.2 QUALITY ASSURANCE 14 

A. Referenced Standards: 15 
1. National Electrical Manufacturers Association (NEMA): 16 

a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 17 
b. ICS 2, Industrial Control and System Controllers, Contactors and Overload Relays 18 

Rated 600 Volts. 19 
2. Underwriters Laboratories, Inc. (UL): 20 

a. 508, Standard for Safety Industrial Control Equipment. 21 
b. 508A, Standard for Safety Industrial Control Panels. 22 

B. Miscellaneous: 23 
1. Supplier of Industrial Control Panels shall build control panel under the provisions of 24 

UL 508A. 25 
a. Entire assembly shall be affixed with a UL 508A label "Listed Enclosed Industrial 26 

Control Panel" prior to shipment to the jobsite. 27 

PART 2 - PRODUCTS 28 

2.1 ACCEPTABLE MANUFACTURERS 29 

A. Subject to compliance with the Contract Documents, the following manufacturers are 30 
acceptable: 31 
1. Pilot devices and relays: 32 

a. Idec. 33 
b. Potter & Brumsfield. 34 
c. Time Mark. 35 
d. ATC Diversified Electronics. 36 

2. Contactors: 37 
a. Cutler-Hammer. 38 
b. General Electric Company. 39 
c. Square D Company. 40 
d. Siemens. 41 
e. Allen Bradley. 42 

3. Terminal blocks: 43 
a. Phoenix Contact. 44 
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b. Allen-Bradley. 1 
4. Enclosures: 2 

a. Hoffman Engineering Co. 3 
b. Wiegmann. 4 
c. B-Line Circle AW. 5 
d. Adalet. 6 

2.2 PILOT DEVICES 7 

A. General Requirements: 8 
1. Standards:  NEMA ICS 2, UL 508. 9 
2. Heavy-duty NEMA 4/13 watertight/oiltight. 10 
3. Heavy-duty NEMA 4/4X corrosion resistant. 11 
4. Heavy-duty factory sealed, explosion-proof and dust ignition-proof (Class I and II). 12 
5. Mounting hole:  30.5 mm. 13 
6. Contact blocks:  10 amp, NEMA A600 rated, number as required to fulfill functions shown 14 

or specified. 15 
7. Legend plate marked as indicated on Drawings or specified. 16 

B. Selector Switches: 17 
1. Two, three- or four-position rotary switch as required to fulfill functions shown or specified. 18 
2. Maintained contact type. 19 
3. Knob or lever type operators. 20 

2.3 CONTACTORS 21 

A. General Requirements: 22 
1. Standards:  NEMA ICS 2, UL 508. 23 

B. Definite Purpose: 24 
1. Coil voltage:  120 Vac or as required. 25 
2. Contacts:  Totally enclosed, double-break silver-cadmium-oxide. 26 
3. Resistive load and horsepower rated. 27 
4. Number of poles, continuous ampere rating and voltage, as indicated on Drawings or as 28 

specified. 29 
5. Auxiliary contacts, as indicated on Drawings or as specified. 30 

2.4 TERMINATION EQUIPMENT 31 

A. General Requirements: 32 
1. Modular type with screw compression clamp. 33 
2. Screws:  Stainless steel. 34 
3. Current bar:  Nickel-plated copper alloy. 35 
4. Thermoplastic insulation rated for -40 to +90 DegC. 36 
5. Wire insertion area:  Funnel-shaped to guide all conductor strands into terminal. 37 
6. End sections and end stops at each end of terminal strip. 38 
7. Machine-printed terminal markers on both sides of block. 39 
8. Spacing:  6 mm. 40 
9. Wire size:  22-12 AWG. 41 
10. Rated voltage:  600 V. 42 
11. DIN rail mounting. 43 

B. Standard-type block: 44 
1. Rated current:  30 A. 45 
2. Color:  Gray body. 46 
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2.5 ENCLOSURES 1 

A. Control Panels: 2 
1. NEMA 12 enclosure: 3 

a. Body and cover:  14 GA steel finished with rust inhibiting primer and manufacturers 4 
standard paint inside and out. 5 

b. No knockouts. 6 
c. External mounting flanges. 7 
d. Non-hinged stainless steel cover held closed with captivated cover screws threaded into 8 

sealed wells or hinged cover held closed with stainless steel screws and clamps. 9 
e. Flat door with oil resistant gasket. 10 

2. Control panel miscellaneous accessories: 11 
a. Back plane mounting panels:  Steel with white enamel finish or Type 304 stainless 12 

steel. 13 
b. Interiors shall be white or light gray in color. 14 
c. Wire management duct: 15 

1) Bodies:  PVC with side holes. 16 
2) Cover:  PVC snap-on. 17 
3) Size as required. 18 

d. Rigid handles for covers larger than 9 SF or heavier than 25 LBS. 19 
e. Weldnuts for mounting optional panels and terminal kits. 20 
f. Ground bonding jumper from door, across hinge, to enclosure body. 21 

3. Standards:  NEMA 250, UL 508. 22 

2.6 MANUAL MOTOR STARTERS 23 

A. Standards: 24 
1. NEMA 250, NEMA ICS 2. 25 
2. UL 508. 26 

B. Quick-make, quick-break toggle mechanism that is lockable in the OFF position. 27 

C. Types: 28 
1. Horsepower rated, for ON/OFF control and thermal overload protection. 29 

a. Switch to clearly indicate ON, OFF, and TRIPPED position. 30 

D. Voltage and current ratings and number of poles as required for the connected motor. 31 

E. Overload Heaters: Size for actual motor full load current of the connected motor. 32 

F. Enclosures: 33 
1. NEMA 1 rated: 34 

a. Galvanized steel or steel finished with rust inhibiting primer and manufacturer's 35 
standard paint inside and out. 36 

b. With or without concentric knockouts. 37 

PART 3 - EXECUTION 38 

3.1 INSTALLATION 39 

A. Install as indicated and in accordance with manufacturer's recommendations and instructions. 40 

B. Control Panels: 41 
1. Size as required to mount the equipment. 42 
2. Permitted uses of NEMA 12 enclosure: 43 

a. Surface mounted in areas designated as dry and/or dusty architecturally or non-44 
architecturally finished areas. 45 
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3.2 FIELD QUALITY CONTROL 1 

A. See Section 16010. 2 

END OF SECTION 3 



MINIMUM INSURANCE REQUIREMENTS  
CITY OF GRAND ISLAND, NEBRASKA 

 
 
The successful bidder shall obtain insurance from companies authorized to do business in 
Nebraska of such types and in such amounts as may be necessary to protect the bidder and the 
interests of the City against hazards or risks of loss as hereinafter specified. This insurance shall 
cover all aspects of the Bidder's operations and completed operations. Failure to maintain 
adequate coverage shall not relieve bidder of any contractual responsibility or obligation.  
Minimum insurance coverage shall be the amounts stated herein or the amounts required by 
applicable law, whichever are greater. 
  
1. WORKERS COMPENSATION AND EMPLOYER'S LIABILITY  
This insurance shall protect the Bidder against all claims under applicable State workers 
compensation laws.  This insurance shall provide coverage in every state in which work for this 
project might be conducted.  The liability limits shall not be less than the following:  
 
Workers Compensation      Statutory Limits 
Employers Liability      $100,000 each accident  

$100,000 each employee  
$500,000 policy limit  

 
2. BUSINESS AUTOMOBILE LIABILITY  
This insurance shall be written in comprehensive form and shall protect the Bidder, Bidder’s 
employees, or subcontractors from claims due to the ownership, maintenance, or use of a motor 
vehicle.   The liability limits shall be not less than the following:  
 
Bodily Injury & Property Damage    $ 500,000 Combined Single Limit   
 
3. COMPREHENSIVE GENERAL LIABILITY  
The comprehensive general liability coverage shall contain no exclusion relative to 
explosion, collapse, or underground property.  The liability limits shall be not less than the 
following:   
 
Bodily Injury & Property Damage    $   500,000 each occurrence  

$1,000,000 aggregate  
 
4. UMBRELLA LIABILITY INSURANCE  
This insurance shall protect the Bidder against claims in excess of the limits provided under 
employer's liability, comprehensive automobile liability, and commercial general liability policies. 
The umbrella policy shall follow the form of the primary insurance, including the application of the 
primary limits.  The liability limits shall not be less than the following: 
  
Bodily Injury & Property Damage    $1,000,000 each occurrence  

$1,000,000 general aggregate  
 

 
5. ADDITIONAL REQUIREMENTS  
The City may require insurance covering a Bidder or subcontractor more or less than the 
standard requirements set forth herein depending upon the character and extent of the work to be 
performed by such Bidder or subcontractor. 
  
Insurance as herein required shall be maintained in force until the City releases the Bidder of all 
obligations under the Contract.  
 



The Bidder shall provide and carry any additional insurance as may be required by special 
provisions of these specifications.  
 
 
6. CERTIFICATE OF INSURANCE  
Satisfactory certificates of insurance shall be filed with the City prior to starting any work on this 
Contract. The certificates shall show the City as an additional insured on all coverage 
except Workers Compensation. The certificate shall state that thirty (30) days written 
notice shall be given to the City before any policy is cancelled (strike the "endeavor to" 
wording often shown on certificate forms).  If the bidder cannot have the “endeavor to” 
language stricken, the bidder may elect to provide a new certificate of insurance every 30 
days during the contract.  Bidder shall immediately notify the City if there is any reduction 
of coverage because of revised limits or claims paid which affect the aggregate of any 
policy. 
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