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      I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION OR 
REPORT WAS PREPARED BY ME OR UNDER MY DIRECT 
SUPERVISION AND THAT I AM A DULY LICENSED 
PROFESSIONAL ENGINEER UNDER THE LAWS OF THE STATE OF 
MINNESOTA. 


     ANDREW J. THIELEN 
 


 ___________________________________ 


 DATE AUGUST 17, 2009  LICENSE #  22,220 
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BID FORM


THE PROJECT AND THE PARTIES


1.01 Refer to and follow the instructions on the Attached Bid form:


END OF SECTION
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                                            Page 1 
REQUEST FOR BID        RETURN BY OPENING TIME TO: 
Date:8/7/09          Purchasing Division 
Bid #09-0414           RM 100 City Hall 
                       411 West 1st Street 
                       Duluth, MN 55802 
US Courthouse District Chilled Water Extension 


                             Buyer: Dennis Sears 
                                       Phone: 218-730-5003 
                                       Fax:   218-730-5922 
BID OPENING AT 2:00 PM ON WEDNESDAY, OCTOBER 21, 2009 
Note: All bids must be written, signed, and transmitted in a sealed envelope, plainly 
marked with the bid number, subject matter, and opening date. The City of Duluth 
reserves the right to split award where there is substantial savings to the city, waive 
informalities and to reject any and all bids. Bidder should state in proposal if bid is 
based on acceptance of total order. Sales tax is not to be included in the unit price. 
Bidder to state freight charges if, proposal is F.O.B. shipping point, freight not 
allowed. Low bid will not be the only consideration for award of bid. All pages must be 
signed or initialed by authorized bidder’s representative as indicated at the bottom of 
the page(s) of the request for bid forms. 
 
    RETURN BID IN DUPLICATE WITH DUPLICATE DESCRIPTIVE LITERATURE 
 FOR BID RESULTS, ENCLOSE A SELF-ADDRESSED, STAMPED ENVELOPE WITH BID 
                 WWW.CI.DULUTH.MN.US/CITY/SERVICES/PURCHASING 
 
Designated F.O.B. Point 
Steam Coop                              Tax: Federal Excise Tax Exemption 
1 Lake Place                            Account No. 41-74-0056 K 
---------------------------------------------------------------------- 
 
Item   Qty   U/OM          Description                     Total 
 No.                                                       Price 
---------------------------------------------------------------------- 
01 Section 01100.1.06 General Construction,  


Mechanical Construction and Minor 
Electrical Construction    ______________ 
 


 
Please call for plan sets at 218-723-3601 


Vendor E-mail Address_________________________ Freight Charges    N/A  
   
Name____________________                     Total Bid Price ________ 
Address____________________               (To include any additional 
pages) 
    ____________________ 
    ____________________                     Payment Terms ___________ 
 
By:_______________________                   F.O.B. Point  N/A  
       (print title) 
_________________________                   Delivery Date  N/A 
 (signature)    (tele#) 
         
             
 







 An Equal Opportunity Employer 


 
9005 - District Chilled Water Extension Into US Courthouse, Duluth MN  00006 - 2  
 BID FORM   


aei   
 


Bonding Requirements:  A 5% bid bond is required with the bid. 
 
                       A Performance is required of the  
                       awarded bidder in the amount of the contract. 
                       A copy of the City of Duluth Performance Bond  
                       document is attached and will be required at the 
                       time of contract signing.  
 
Insurance Certificate: General Liability Insurance Certificate in the   
                       amount of $1,500,000.00 must be current and on   
                       file with the Purchasing Office. The word  
                       “endeavor” must be removed and the word “will” 
                       added with the 30 day notice of cancellation. 
 
Pre-con meeting:       Pre-construction meeting will be held    
                       Wednesday October 7, 2009 at 9 a.m. at the site  
                       beginning on the front steps of the Courthouse. 
 
Plans and Specs:       Plans and Bid packets can be picked up at the 
                       Duluth Steam Plant Office. 
                        
                       Work is to be started and completed between      
                       January and March. 
                        
------------------------------------------------------------------------ 
 
 
 
 
 
 
  Addendum Number ______ Received ___________ 
                                 (Initials) 
  Addendum Number ______ Received ___________ 
                                 (Initials) 
  Addendum Number ______ Received ___________ 
                                 (Initials) 
 





		00006 Bid Form.pdf

		City of Duluth bid form.pdf
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SECTION 00200


INSTRUCTIONS TO BIDDERS


SUMMARY


1.01 See AIA Document A701 (1997 Edition), Instructions to Bidders available at AEI.


1.02 DOCUMENT INCLUDES


A. 00201 City of Duluth Insurance Requirements Dated July 30, 2007. (2 pages)


B. 00202 Duluth Steam Utility District No. 1 Payment Bond. (3 pages)


C. 00203 Duluth Steam Utility District No. 1 Performance Bond. (3 pages)


D. 00204 City of Duluth Equal Employment Opportunity EEO Affirmative Action Policy Statement & 
Compliance Certificate. (2 Pages)


E. The successful contractor shall follow the requirements of the Davis-Bacon Act.


INVITATION


2.01 BID SUBMISSION


A. Bids signed and under seal, executed, and dated will be received at the office of City Of Duluth 
Purchasing Department at 411 W. 1 st. St., 100 City Hall, Duluth MN, 55802 before 2:00 p.m. 
local standard time on the 21 day of October 2009.


B. Offers submitted after the above time shall be returned to the bidder unopened.


C. Offers will be opened publicly immediately after the time for receipt of bids.


D. Amendments to the submitted offer will be permitted if received in writing prior to bid closing and 
if endorsed by the same party or parties who signed and sealed the offer.


2.02 INTENT


A. The intent of this Bid request is to obtain an offer to perform work to complete a District Chilled 
Water Utility Extension  located at Gerald W. Heaney Federal Building, 515 W. 1st. St., Duluth, 
MN 55802 for a Stipulated Sum contract, in accordance with the Contract Documents.


2.03 WORK IDENTIFIED IN THE CONTRACT DOCUMENTS


A. Work of this proposed Contract comprises building construction, including general construction 
Work.


2.04 CONTRACT TIME


BID DOCUMENTS AND CONTRACT DOCUMENTS


3.01 DEFINITIONS


A. Bid Documents:  Contract Documents supplemented with Invitation To Bid, Instructions to 
Bidders, Information Available to Bidders, Bid Form Supplements To Bid Forms and Appendices 
identified.


B. Bid, Offer, or Bidding:  Act of submitting an offer under seal.


C. Bid Amount:  Monetary sum identified by the Bidder in the Bid Form.
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3.02 CONTRACT DOCUMENTS IDENTIFICATION


A. The Contract Documents are identified as Project Number 9005, as prepared by Engineer who is 
located at Board of Trade Building, 301 W. 1 st St., Suite 628, Duluth, MN 55802, and with 
contents as identified in the Project Manual.


3.03 AVAILABILITY


A. Bid Documents may be obtained at the office of Duluth Steam which is located at Duluth Steam 
Coop., 1 Lake Place, Duluth, MN 55802.


3.04 INQUIRIES/ADDENDA


A. Direct questions to Andy Thielen, telephone Office: 218-729-9286, Cell: 218-213-5449.


B. Addenda may be issued during the bidding period.  All Addenda become part of the Contract 
Documents.  Include resultant costs in the Bid Amount.


C. Verbal answers are not binding on any party.


D. Clarifications requested by bidders must be in writing not less than 7 days before date set for 
receipt of bids.  The reply will be in the form of an Addendum, a copy of which will be forwarded 
to known recipients.


3.05 PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS


A. Where the Bid Documents stipulate a particular product, substitutions will be considered up to 
10 days before receipt of bids.


B. When a request to substitute a product is made, Engineer may approve the substitution and will 
issue an Addendum to known bidders.


C. The submission shall provide sufficient information to determine acceptability of such products.


D. Provide complete information on required revisions to other work to accommodate each 
proposed substitution.


E. Provide products as specified unless substitutions are submitted in this manner and accepted.


F. See Section 01600 - Product Requirements for additional requirements.


SITE ASSESSMENT


4.01 SITE EXAMINATION


A. Examine the project site before submitting a bid.


4.02 PREBID CONFERENCE


A. A bidders conference has been scheduled for 9 a.m. on the 7 day of October at the location of 
front steps of the Federal Courthouse.


B. Representatives of Engineer will be in attendance.


C. Information relevant to the Bid Documents will be recorded in an Addendum, issued to Bid 
Document recipients.


BID ENCLOSURES/REQUIREMENTS


5.01 SECURITY DEPOSIT


A. Bids shall be accompanied by a security deposit as follows:
1. Bid Bond of a sum no less than 5 percent of the Bid Amount.
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B. Endorse the Bid Bond in the name of the City of Duluth as obligee, signed and sealed by the 
principal (Contractor) and surety.


C. The security deposit will be returned after delivery to the Duluth Steam of the required 
Performance and Payment Bond(s) by the accepted bidder.


D. Include the cost of bid security in the Bid Amount.


E. If no contract is awarded, all security deposits will be returned.


5.02 INSURANCE


A. Provide an executed "Undertaking of Insurance" on the form provided stating their intention to 
provide insurance to the bidder in accordance with the insurance requirements of the Contract 
Documents.


5.03 BID FORM REQUIREMENTS


A. Complete all requested information in the Bid Form and Appendices.


5.04 SELECTION AND AWARD OF ALTERNATIVES


A. Refer to bid form for information on selection and award.


OFFER ACCEPTANCE/REJECTION


6.01 DURATION OF OFFER


A. Refer to bid form for information on acceptance/rejection of offer.


6.02 ACCEPTANCE OF OFFER


A. Refer to bid form for information on acceptance of offer.


B. Duluth Steam reserves the right to accept or reject any or all offers.


C. After acceptance by Duluth Steam, Engineer on behalf of Duluth Steam, will issue to the 
successful bidder, a written Notice To Proceed.


END OF INSTRUCTIONS TO BIDDERS
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CITY OF DULUTH                 


 
PERFORMANCE BOND                


 
 
 
KNOW ALL MEN BY THESE PRESENTS:  That we: 
_____________________________________________________________________________ 


(contractor’s name) 
(hereinafter called the “Contractor”) located at:________________________________________ 


_____________________________________________________________________________ 
                                                                (contractor’s address) 
 
and __________________________________________________________________________ 
                                                                (surety’s name) 
 
(a corporation holding a certificate of the Insurance Commissioner of the State of Minnesota 


showing that it is authorized to contract as a surety, hereinafter called the “Surety”) located at: 


_____________________________________________________________________________ 
 (surety’s address) 
 
are held and firmly bound unto the City of Duluth (hereinafter called the “Owner”), in the penal 


sum of _______________________________________________________________________ 


Dollars ($___________________) for the payment of which we bind ourselves, our heirs, 


executors and administrators, successors and assigns, for the faithful performance of a written 


contract for the purpose of: 


_____________________________________________________________________________ 


_____________________________________________________________________________ 


_____________________________________________________________________________ 


according to plans, profiles, and specifications thereto annexed.  A copy of that contract is 


incorporated herein by reference and is made a part hereof as if fully copied herein. 


 NOW, THEREFORE, THE CONDITIONS OF THIS OBLIGATION ARE SUCH That, 


A) If the Contractor shall in all respects comply with the terms and conditions of the Contract 


(which includes the contract documents) and such alterations as may be made in said 


contract as documents therein provide for, and shall complete the contract in accordance 


with its terms, 


B) If the Contractor shall indemnify, defend and save harmless the owner from all costs, 
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expenses, damages, injury or conduct, want or care or skill, negligence or default, including 


patent infringement on the part of the Contractor, agents or employees, in the execution or 


performance of the contract, 


C) If the Contractor shall indemnify the owner for all costs that may accrue on account of the 


enforcing of the terms of the bond, if action is brought on the bond, including reasonable 


attorney’s fees, in any case where such action is successfully maintained, 


D) If the Contractor shall comply with all laws pertaining to doing the work under the contract,  


 Then, this obligation shall be void; the Contractor and Surety jointly and severally agree to 


pay to the Owner any difference between the sum to which the Contractor will be entitled on the 


completion of the contract and that which the Owner may be obliged to pay for the completion of 


the work by contract or otherwise, and any damages, direct or indirect, or consequential, which 


the Owner may sustain on account of the work, or on account of the failure of the Contractor to 


properly and in all things, keep and execute all of the provisions of the Contract. 


 And, the said Contractor and Surety hereby further bind themselves, their successors, 


executors, administrators and assigns, jointly and severally, that they will employ and fully protect 


the said Owner against and will pay any and all amounts, damages, costs and judgements which 


may be recovered against or which the Owner may be called upon to pay to any person or 


corporation by reason of any damage arising from the performance of said work, repair or 


maintenance thereof, or the manner of doing the same, or the neglect of the said Contractor or his 


agents or servants, or the improper performance of the said work by the Contractor or his agents 


or servants, or the infringements of any patent rights by reason of the use of any material 


furnished or work done, as aforesaid, or otherwise.  For the purpose of this paragraph, a 


subcontractor shall be deemed to be the agent or employee of the Contractor to the extent of his 


subcontract. 


 The Contractor and the Sureties do hereby expressly waive any objection that might be 


interposed as to the right of the Owner to require a bond containing the foregoing provisions, and 


they do hereby further expressly waive any defense which they or either and any of them might 


interpose to an action brought hereon by any person, firm, or corporation, including 


subcontractors, materialmen and third persons, for work, labor, services, supplies or material 


performed, rendered or furnished as aforesaid, upon the ground that there is no law authorizing 


the Owner to require the foregoing provisions to be placed in this bond. 







 


PERF BOND FORM: Rev.2/7/07                                                Page 3 of 6  


9005 - District Chilled Water Extension Into US Courthouse, Duluth MN  
 00204 - 3  
 Duluth Steam Utility District Performance Bond    


aei   


 And the Surety, for value received, hereby stipulates and agrees that the obligations of the 


Surety and this bond shall in no way be impaired or affected by any extension of time, 


modification, omission, addition or change in or to the contract or the work to be performed 


thereunder, or by any payment thereunder before the time required therein, or by any waiver of 


any provision thereof, or by any assignment, subletting or other transfer thereof, or of any part 


thereof, or of any work to be performed, or of any moneys due or to become due thereunder; and 


the said Surety does hereby waive notice of any and all such extensions, modifications, 


omissions, additions, changes, payments, waivers, assignments, subcontracts and transfers, and 


hereby stipulates and agrees that any and all things done and omitted to be done by and in 


relation to executors, administrators, successors, assignees, subcontractors and other 


transferees, shall have the same effect as to said Surety as though done or omitted to be done by 


and in relation to the Contractor. 


 Signed this _____ day of ____________________, 20___. 


 


  _____________________________________________ 
  Name of Principal 
  _____________________________________________
  By 
  _____________________________________________ 
  Name of Surety 
 
  By __________________________________________ 
        Attorney-in-Fact  
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ACKNOWLEDGEMENTS 
 
State of Minnesota  ) 
  )  ss. Principal – Individual 
County of St. Louis  ) 
 


 This instrument was acknowledged before me on ________________________________________________ 


by _______________________________________________________. 


 


                    Notary Seal    _______________________________________
     Notary Public 
State of Minnesota  ) 
  )  ss. Principal – Corporate or Partnership 
County of St. Louis  ) 
 
 This instrument was acknowledged before me on _______________________________________________ 


by __________________________________________ as ______________________________________________ 


of __________________________________________. 


 


  Notary Seal  _______________________________________
     Notary Public 
State of Minnesota  ) 
  )  ss.  Surety 
County of St. Louis  ) 
 


 Be It Known, That on this ______ day of ________________ A. D., 20___, came before me personally 


_________________________________________________________________, to me personally known, who being 


by me duly sworn, did say that he/she is the _____________________________________________________(title) of 


______________________________________________________________________________________________ 


the above named corporation which executed the foregoing bond as surety; that the seal affixed to the foregoing 


instrument is the corporate seal of said corporation; that said instrument was executed in behalf of said corporation, by 


authority of its Board of Directors; that said corporation hold a certificate of the Insurance Commissioner of the State of 


Minnesota showing that it is authorized to contract as a surety; and said 


_____________________________________ 


acknowledged said instrument to be the free act and deed of said corporation. 


 


  Notary Seal  _______________________________________
     Notary Public 


 


APPROVED AS TO FORM, CORRECTNESS AND VALIDTY HEREOF 
Dated this ______ day of _______________, 20 ___ 


__________________________________________ 


Assistant City Attorney   Duluth MN 
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Dated this ______ day of _______________, 20 ___ 


__________________________________________ 


Finance Director   Duluth MN  
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                                            Page 1 
REQUEST FOR BID        RETURN BY OPENING TIME TO: 
Date:8/7/09          Purchasing Division 
Bid #09-0414           RM 100 City Hall 
                       411 West 1st Street 
                       Duluth, MN 55802 
US Courthouse District Chilled Water Extension 


                             Buyer: Dennis Sears 
                                       Phone: 218-730-5003 
                                       Fax:   218-730-5922 
BID OPENING AT 2:00 PM ON WEDNESDAY, OCTOBER 21, 2009 
Note: All bids must be written, signed, and transmitted in a sealed envelope, plainly 
marked with the bid number, subject matter, and opening date. The City of Duluth 
reserves the right to split award where there is substantial savings to the city, waive 
informalities and to reject any and all bids. Bidder should state in proposal if bid is 
based on acceptance of total order. Sales tax is not to be included in the unit price. 
Bidder to state freight charges if, proposal is F.O.B. shipping point, freight not 
allowed. Low bid will not be the only consideration for award of bid. All pages must be 
signed or initialed by authorized bidder’s representative as indicated at the bottom of 
the page(s) of the request for bid forms. 
 
    RETURN BID IN DUPLICATE WITH DUPLICATE DESCRIPTIVE LITERATURE 
 FOR BID RESULTS, ENCLOSE A SELF-ADDRESSED, STAMPED ENVELOPE WITH BID 
                 WWW.CI.DULUTH.MN.US/CITY/SERVICES/PURCHASING 
 
Designated F.O.B. Point 
Steam Coop                              Tax: Federal Excise Tax Exemption 
1 Lake Place                            Account No. 41-74-0056 K 
---------------------------------------------------------------------- 
 
Item   Qty   U/OM          Description                     Total 
 No.                                                       Price 
---------------------------------------------------------------------- 
01 Section 01100.1.06 General Construction,  


Mechanical Construction and Minor 
Electrical Construction    ______________ 
 


 
Please call for plan sets at 218-723-3601 


Vendor E-mail Address_________________________ Freight Charges    N/A  
   
Name____________________                     Total Bid Price ________ 
Address____________________               (To include any additional 
pages) 
    ____________________ 
    ____________________                     Payment Terms ___________ 
 
By:_______________________                   F.O.B. Point  N/A  
       (print title) 
_________________________                   Delivery Date  N/A 
 (signature)    (tele#) 
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Bonding Requirements:  A 5% bid bond is required with the bid. 
 
                       A Performance is required of the  
                       awarded bidder in the amount of the contract. 
                       A copy of the City of Duluth Performance Bond  
                       document is attached and will be required at the 
                       time of contract signing.  
 
Insurance Certificate: General Liability Insurance Certificate in the   
                       amount of $1,500,000.00 must be current and on   
                       file with the Purchasing Office. The word  
                       “endeavor” must be removed and the word “will” 
                       added with the 30 day notice of cancellation. 
 
Pre-con meeting:       Pre-construction meeting will be held    
                       Wednesday October 7, 2009 at 9 a.m. at the site  
                       beginning on the front steps of the Courthouse. 
 
Plans and Specs:       Plans and Bid packets can be picked up at the 
                       Duluth Steam Plant Office. 
                        
                       Work is to be started and completed between      
                       January and March. 
                        
------------------------------------------------------------------------ 
 
 
 
 
 
 
  Addendum Number ______ Received ___________ 
                                 (Initials) 
  Addendum Number ______ Received ___________ 
                                 (Initials) 
  Addendum Number ______ Received ___________ 
                                 (Initials) 
 








SECTION 01100


SUMMARY


PART 1  GENERAL


1.01 PROJECT


A. Project Name:  District Chilled Water Utility Extension into Gerald W. Heaney Federal Building .


B. Name:  Duluth Steam Cooperative District #1.


C. Engineer's Name:  Andrew Engineering Ltd..


D. The Project consists of the construction of an extension of the District Chilled Water Piping into 
the building including control valves, heat exchangers and ancillary piping and equipment 
required to convert the building substaintally to district cooling systems.


1.02 CONTRACT DESCRIPTION


A. Contract Type:  A single prime contract based on a Stipulated Price as described in attached 
documents.


1.03 WORK BY OWNER


A. Goverment Services Adminestration will award a contract for supply of building side chilled 
water piping, expansion tanks and pumps along with demolition of the existing chiller and cooling 
tower which will occur in the same time frame as this project.  Thius contractor will be required 
to cooperate with the Owners contractor in all aspects of construction.


B. Owner intends to furnish the following Equipment and service for installation by the contractor:
1. Flow Meter as described 15129.2.
2. Heat exchangers as described in 15710


1.04 OWNER OCCUPANCY


A. Building Owner and Duluth Steam intends to continue to occupy adjacent portions of the 
existing building during the entire construction period.


B. Duluth Steam intends to occupy the Project upon Substantial Completion.


C. Cooperate with Building Owner and Duluth Steam to minimize conflict and to facilitate Building 
and Duluth Steam's operations.


D. Schedule the Work to accommodate Building Owners and Duluth Steam occupancy.


1.05 CONTRACTOR USE OF SITE AND PREMISES


A. Construction Operations:  Limited to the areas required and mutually agreed on for construction. 


B. Provide access to and from site as required by law and by Duluth Steam:
1. Emergency Building Exits During Construction:  Keep all exits required by code open 


during construction period; provide temporary exit signs if exit routes are temporarily altered.
2. Do not obstruct roadways, sidewalks, or other public ways without permit and permission of 


the Building Owner.
3. Follow the security requirements as outlined by the GSA for this building.


1.06 GENERAL CONSTRUCTION, MECHANICAL CONSTRUCTION AND MINOR ELECTRICAL 
CONSTRUCTION


A. Division 1 - General Requirements:
1. Provide all work outlined in the construction documents to provide a complete operational 


chilled water system up to and including the installation of a plate and frame heat 
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exchanger.  This work is limited to the utility side of the heat exchanger with the exception 
of the following:
a. Installation of a side stream filter from isolation valves on the building chilled water 


system.  Electrical work for the side stream filter will be provide by the GSA under a 
seperate contract.


2. Section    - Execution Requirements:  Basic project engineering and layout.
3. Section 01700 - Execution Requirements:  Final cleaning.


B. Provide all Work except Work specifically assigned to other contractors in this Section.


PART 2  PRODUCTS - NOT USED


PART 3  EXECUTION - NOT USED


END OF SECTION
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SECTION 01200


PRICE AND PAYMENT PROCEDURES


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Procedures for preparation and submittal of applications for progress payments.


1.02 SCHEDULE OF VALUES


A. Electronic media printout including equivalent information will be considered in lieu of standard 
form specified; submit sample to Engineer for approval.


B. Forms filled out by hand will not be accepted.


C. Submit a printed schedule on AIA Form G703 - Application and Certificate for Payment 
Continuation Sheet. Contractor's standard form or electronic media printout will be considered.


D. Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor 
Agreement.


E. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with number 
and title of the specification Section.  Identify site mobilization and bonds and insurance.


F. Include in each line item, the amount of Allowances specified in this section.  For unit cost 
Allowances, identify quantities taken from Contract Documents multiplied by the unit cost to 
achieve the total for the item.


1.03 APPLICATIONS FOR PROGRESS PAYMENTS


A. Payment Period:  Submit at intervals stipulated in the Agreement.


B. Electronic media printout including equivalent information will be considered in lieu of standard 
form specified; submit sample to Engineer for approval.


C. Forms filled out by hand will not be accepted.


D. Present required information in typewritten form.


E. Form:  AIA G702 Application and Certificate for Payment and AIA G703 - Continuation Sheet 
including continuation sheets when required.


F. Execute certification by signature of authorized officer.


G. Use data from approved Schedule of Values.  Provide dollar value in each column for each line 
item for portion of work performed and for stored Products.


H. List each authorized Change Order as a separate line item, listing Change Order number and 
dollar amount as for an original item of Work.


I. Submit three copies of each Application for Payment.


J. When Engineer requires substantiating information, submit data justifying dollar amounts in 
question.  Provide one copy of data with cover letter for each copy of submittal. Show 
application number and date, and line item by number and description.


1.04 MODIFICATION PROCEDURES


A. Submit name of the individual authorized to receive change documents and who will be 
responsible for informing others in Contractor's employ or subcontractors of changes to the 
Contract Documents.
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B. For minor changes not involving an adjustment to the Contract Price or Contract Time, Engineer 
will issue instructions directly to Contractor.


C. Engineer will advise of minor changes in the Work not involving an adjustment to Contract Sum 
or Contract Time as authorized by the Conditions of the Contract by issuing supplemental 
instructions on AIA Form G710.


D. For other required changes, Engineer will issue a document signed by Duluth Steam instructing 
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of determining 


any change in Contract Sum or Contract Time.
2. Promptly execute the change.


E. For changes for which advance pricing is desired, Engineer will issue a document that includes 
a detailed description of a proposed change with supplementary or revised drawings and 
specifications, a change in Contract Time for executing the change with a stipulation of any 
overtime work required and the period of time during which the requested price will be 
considered valid.  Contractor shall prepare and submit a fixed price quotation within 5 working 
days.


F. Contractor may propose a change by submitting a request for change to Engineer, describing 
the proposed change and its full effect on the Work, with a statement describing the reason for 
the change, and the effect on the Contract Sum and Contract Time with full documentation and a 
statement describing the effect on Work by separate or other contractors.  Document any 
requested substitutions in accordance with Section 01600.


G. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of 
the Contract.
1. For change requested by Engineer for work falling under a fixed price contract, the amount 


will be based on Contractor's price quotation.
2. For change requested by Contractor, the amount will be based on the Contractor's request 


for a Change Order as approved by Engineer.
3. For pre-determined unit prices and quantities, the amount will based on the fixed unit prices.


H. Substantiation of Costs:  Provide full information required for evaluation.
1. On request, provide following data: 


a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.


2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly 


documented.
3. For Time and Material work, submit itemized account and supporting data after completion 


of change, within time limits indicated in the Conditions of the Contract.


I. Execution of Change Orders:  Engineer will issue Change Orders for signatures of parties as 
provided in the Conditions of the Contract.


J. After execution of Change Order, promptly revise Schedule of Values and Application for 
Payment forms to record each authorized Change Order as a separate line item and adjust the 
Contract Sum.
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1.05 APPLICATION FOR FINAL PAYMENT


A. Prepare Application for Final Payment as specified for progress payments, identifying total 
adjusted Contract Sum, previous payments, and sum remaining due.


B. Application for Final Payment will not be considered until the following have been accomplished:
1. All closeout procedures specified in Section 01700.


PART 2  PRODUCTS - NOT USED


PART 3  EXECUTION - NOT USED


END OF SECTION
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SECTION 01300


ADMINISTRATIVE REQUIREMENTS


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Preconstruction meeting.


B. Progress meetings.


C. Construction progress schedule.


D. Submittals for review, information, and project closeout.


E. Submittal procedures.


1.02 PROJECT COORDINATION


A. Project Coordinator:  Prime Contractor.


B. Cooperate with the Project Coordinator in allocation of mobilization areas of site; for field offices 
and sheds, for vehicle and pedestrian access, traffic, and parking facilities.


C. During construction, coordinate use of site and facilities through the Project Coordinator.


D. Comply with Project Coordinator's procedures for intra-project communications; submittals, 
reports and records, schedules, coordination drawings, and recommendations; and resolution of 
ambiguities and conflicts.


E. Comply with instructions of the Project Coordinator for use of temporary utilities and 
construction facilities.


F. Coordinate field engineering and layout work under instructions of the Project Coordinator.


G. Make the following types of submittals to Engineer through the Project Coordinator:
1. Requests for interpretation.
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Manufacturer's instructions and field reports.
6. Applications for payment and change order requests.
7. Progress schedules.
8. Coordination drawings.
9. Closeout submittals.


PART 2  PRODUCTS - NOT USED


PART 3  EXECUTION


3.01 PRECONSTRUCTION MEETING


A. Duluth Steam will schedule a meeting after Notice of Award.


B. Attendance Required:
1. Duluth Steam.
2. Engineer.
3. Contractor.
4. Sub-contractors.
5. GSA Representative.


C. Agenda:
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1. Execution of Duluth Steam-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of Subcontractors, list of Products, schedule of values, and progress 


schedule.
5. Designation of personnel representing the parties to Contract, Building Owner, Duluth 


Steam and Engineer.
6. Procedures and processing of field decisions, submittals, substitutions, applications for 


payments, proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.


D. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Engineer, Duluth Steam, participants, and those affected by decisions made.


3.02 PROGRESS MEETINGS


A. Schedule and administer meetings throughout progress of the Work at maximum bi-monthly 
intervals.


B. Engineer will make arrangements for meetings, prepare agenda with copies for participants, 
preside at meetings.


C. Attendance Required:  Job superintendent, major Subcontractors and suppliers, Duluth Steam, 
Engineer, as appropriate to agenda topics for each meeting.


D. Agenda:
1. Review minutes of previous meetings.
2. Review of Work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10. Effect of proposed changes on progress schedule and coordination.
11. Other business relating to Work.


E. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Engineer, Duluth Steam, participants, and those affected by decisions made.


3.03 CONSTRUCTION PROGRESS SCHEDULE


A. If preliminary schedule requires revision after review, submit revised schedule within 10 days.


B. Within 20 days after review of preliminary schedule, submit draft of proposed complete schedule 
for review.
1. Include written certification that major contractors have reviewed and accepted proposed 


schedule.


C. Within 10 days after joint review, submit complete schedule.


D. Submit updated schedule with each Application for Payment.


E. Submit updated schedule with each Application for Payment.


3.04 PROGRESS PHOTOGRAPHS


A. Submit photographs with each application for payment, taken not more than 3 days prior to 
submission of application for payment.
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B. Photography Type:  Digital; electronic files.


C. Provide photographs of site and construction throughout progress of Work produced by an 
experienced photographer, acceptable to Engineer.


D. In addition to periodic, recurring views, take photographs of each of the following events:
1. Excavations in progress.
2. Final completion, minimum of ten (10) photos.


E. Views:  
1. Provide non-aerial photographs from four cardinal views at each specified time, until Date 


of Substantial Completion.
2. Consult with Engineer for instructions on views required.
3. Provide factual presentation.
4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of 


field, and minimum distortion.


F. Digital Photographs:  24 bit color, minimum resolution of 1024 by 768, in JPG format; provide 
files unaltered by photo editing software.
1. Delivery Medium:  Via email.
2. File Naming:  Include project identification, date and time of view, and view identification.
3. Point of View Sketch:  Include digital copy of point of view sketch with each electronic 


submittal; include point of view identification in each photo file name.
4. PDF File:  Assemble all photos into printable pages in PDF format, with 2 to 3 photos per 


page, each photo labeled with file name; one PDF file per submittal. 
5. Hard Copy:  Printed hardcopy (grayscale) of PDF file and point of view sketch.


3.05 SUBMITTALS FOR REVIEW


A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.


B. Submit to Engineer for review for the limited purpose of checking for conformance with 
information given and the design concept expressed in the contract documents.


C. Samples will be reviewed only for aesthetic, color, or finish selection.


D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES 
article below and for record documents purposes described in Section 01780 - CLOSEOUT 
SUBMITTALS.


3.06 SUBMITTALS FOR INFORMATION


A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.


B. Submit for Engineer's knowledge as contract administrator or for Duluth Steam.  No action will 
be taken.


3.07 SUBMITTALS FOR PROJECT CLOSEOUT
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A. When the following are specified in individual sections, submit them at project closeout:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.


B. Submit for Duluth Steam's benefit during and after project completion.


3.08 SUBMITTAL PROCEDURES


A. Transmit each submittal with approved form.


B. Sequentially number the transmittal form.  Revise submittals with original number and a 
sequential alphabetic suffix.


C. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and 
specification section number, as appropriate on each copy.


D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 
Products required, field dimensions, adjacent construction Work, and coordination of information 
is in accordance with the requirements of the Work and Contract Documents.


E. Deliver submittals to Engineer at business address.


F. Schedule submittals to expedite the Project, and coordinate submission of related items.


G. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.


H. Identify variations from Contract Documents and Product or system limitations that may be 
detrimental to successful performance of the completed Work.


I. Provide space for Contractor and Engineer review stamps.


J. When revised for resubmission, identify all changes made since previous submission.


K. Distribute copies of reviewed submittals as appropriate.  Instruct parties to promptly report any 
inability to comply with requirements.


L. Submittals not requested will not be recognized or processed.


END OF SECTION
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SECTION 01400


QUALITY REQUIREMENTS


PART 1  GENERAL


1.01 SECTION INCLUDES


A. References and standards.


B. Control of installation.


C. Tolerances.


1.02 REFERENCE STANDARDS


1.03 REFERENCES AND STANDARDS


A. For products and workmanship specified by reference to a document or documents not included 
in the Project Manual, also referred to as reference standards, comply with requirements of the 
standard, except when more rigid requirements are specified or are required by applicable codes.


B. Conform to reference standard of date of issue current on date of Contract Documents, except 
where a specific date is established by applicable code.


C. Obtain copies of standards where required by product specification sections.


D. Maintain copy at project site during submittals, planning, and progress of the specific work, until 
Substantial Completion.


E. Should specified reference standards conflict with Contract Documents, request clarification from 
Engineer before proceeding.


F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor 
those of Engineer shall be altered from the Contract Documents by mention or inference 
otherwise in any reference document.


PART 3  EXECUTION


2.01 CONTROL OF INSTALLATION


A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship, to produce Work of specified quality.


B. Comply with manufacturers' instructions, including each step in sequence.


C. Should manufacturers' instructions conflict with Contract Documents, request clarification from 
Engineer before proceeding.


D. Comply with specified standards as minimum quality for the Work except where more stringent 
tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship.


E. Have Work performed by persons qualified to produce required and specified quality.


F. Verify that field measurements are as indicated on shop drawings or as instructed by the 
manufacturer.


G. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, and disfigurement.
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2.02 TOLERANCES


A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  
Do not permit tolerances to accumulate.


B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract 
Documents, request clarification from Engineer before proceeding.


C. Adjust products to appropriate dimensions; position before securing products in place.


2.03 DEFECT ASSESSMENT


A. Replace Work or portions of the Work not conforming to specified requirements.


B. If, in the opinion of Engineer, it is not practical to remove and replace the Work, Engineer will 
direct an appropriate remedy or adjust payment.


END OF SECTION
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SECTION 01600


PRODUCT REQUIREMENTS


PART 1  GENERAL


1.01 SECTION INCLUDES


A. General product requirements.


B. Re-use of existing products.


C. Transportation, handling, storage and protection.


D. Product option requirements.


E. Substitution limitations and procedures.


F. Procedures for Duluth Steam-supplied products.


G. Maintenance materials, including extra materials, spare parts, tools, and software.


1.02 SUBMITTALS


A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to 
identify applicable products, models, options, and other data.  Supplement manufacturers' 
standard data to provide information specific to this Project.


B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical 
characteristics, utility connection requirements, and location of utility outlets for service for 
functional equipment and appliances.


C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the manufacturer's 


standard colors, textures, and patterns.


PART 2  PRODUCTS


2.01 EXISTING PRODUCTS


A. Do not use materials and equipment removed from existing premises unless specifically 
required or permitted by the Contract Documents.


B. Existing materials and equipment indicated to be removed, but not to be re-used, relocated, 
reinstalled, delivered to the Duluth Steam, or otherwise indicated as to remain the property of the 
Duluth Steam, become the property of the Contractor; remove from site.


2.02 NEW PRODUCTS


A. Provide new products unless specifically required or permitted by the Contract Documents.


2.03 PRODUCT OPTIONS


A. Products Specified by Reference Standards or by Description Only:  Use any product meeting 
those standards or description.


B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the 
manufacturers named and meeting specifications, no options or substitutions allowed.


C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  
Submit a request for substitution for any manufacturer not named.


2.04 MAINTENANCE MATERIALS
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A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in 
individual specification sections.


B. Deliver to Project site; obtain receipt prior to final payment.


PART 3  EXECUTION


3.01 SUBSTITUTION PROCEDURES


A. Instructions to Bidders specify time restrictions for submitting requests for substitutions during 
the bidding period.  Comply with requirements specified in this section.


B. Engineer will consider requests for substitutions only within 15 days after date of Agreement.


C. Document each request with complete data substantiating compliance of proposed substitution 
with Contract Documents.


D. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality 


level of the specified product.
2. Will provide the same warranty for the substitution as for the specified product.
3. Will coordinate installation and make changes to other Work that may be required for the 


Work to be complete with no additional cost to Duluth Steam.
4. Waives claims for additional costs or time extension that may subsequently become 


apparent.
5. Will reimburse Duluth Steam and Engineer for review or redesign services associated with 


re-approval by authorities.


E. Substitutions will not be considered when they are indicated or implied on shop drawing or 
product data submittals, without separate written request, or when acceptance will require 
revision to the Contract Documents.


F. Substitution Submittal Procedure:
1. Submit three copies of request for substitution for consideration.  Limit each request to one 


proposed substitution.
2. Submit shop drawings, product data, and certified test results attesting to the proposed 


product equivalence.  Burden of proof is on proposer.
3. The Engineer will notify Contractor in writing of decision to accept or reject request.


3.02 OWNER-SUPPLIED PRODUCTS


A. Duluth Steam's Responsibilities:
1. Arrange for and deliver Duluth Steam reviewed shop drawings, product data, and samples, 


to Contractor.
2. Arrange and pay for product delivery to site exceept for pipe which will be moved as part of 


this contract.
3. On delivery, inspect products jointly with Contractor.
4. Submit claims for transportation damage and replace damaged, defective, or deficient items.
5. Arrange for manufacturers' warranties, inspections, and service.


B. Contractor's Responsibilities:
1. Review Duluth Steam reviewed shop drawings, product data, and samples.
2. Receive and unload products at site; inspect for completeness or damage jointly with 


Duluth Steam.
3. Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.
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3.03 TRANSPORTATION AND HANDLING


A. Coordinate schedule of product delivery to designated prepared areas in order to minimize site 
storage time and potential damage to stored materials.


B. Transport and handle products in accordance with manufacturer's instructions.


C. Transport materials in covered trucks to prevent contamination of product and littering of 
surrounding areas.


D. Promptly inspect shipments to ensure that products comply with requirements, quantities are 
correct, and products are undamaged.


E. Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage.


F. Arrange for the return of packing materials, such as wood pallets, where economically feasible.


3.04 STORAGE AND PROTECTION


A. Designate receiving/storage areas for incoming products so that they are delivered according to 
installation schedule and placed convenient to work area in order to minimize waste due to 
excessive materials handling and misapplication.


B. Store and protect products in accordance with manufacturers' instructions.


C. Store with seals and labels intact and legible.


D. Store sensitive products in weather tight, climate controlled, enclosures in an environment 
favorable to product.


E. For exterior storage of fabricated products, place on sloped supports above ground.


F. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to 
prevent condensation and degradation of products.


G. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with 
foreign matter.


H. Prevent contact with material that may cause corrosion, discoloration, or staining.


I. Provide equipment and personnel to store products by methods to prevent soiling, 
disfigurement, or damage.


J. Arrange storage of products to permit access for inspection. Periodically inspect to verify 
products are undamaged and are maintained in acceptable condition.


END OF SECTION
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SECTION 01700


EXECUTION REQUIREMENTS


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Examination, preparation, and general installation procedures.


B. Requirements for alterations work, including selective demolition, except removal, disposal, 
and/or remediation of hazardous materials and toxic substances.


C. Cutting and patching.


D. Cleaning and protection.


E. Starting of systems and equipment.


F. Demonstration and instruction of Duluth Steam personnel.


G. Closeout procedures, except payment procedures.


H. General requirements for maintenance service.


1.02 SUBMITTALS


A. See Section 01300 - Administrative Requirements, for submittal procedures.


B. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Duluth Steam or separate Contractor.


1.03 PROJECT CONDITIONS


A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent 
accumulation of dust, fumes, vapors, or gases.


B. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil, 
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced by 
construction operations.  Comply with federal, state, and local regulations.


1.04 COORDINATION


A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction elements, 
with provisions for accommodating items installed later.


B. Notify affected utility companies and comply with their requirements.


C. Verify that utility requirements and characteristics of new operating equipment are compatible 
with building utilities.  Coordinate work of various sections having interdependent responsibilities 
for installing, connecting to, and placing in service, such equipment.


D. Coordinate space requirements, supports, and installation of mechanical and electrical work that 
are indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and conduit, 
as closely as practicable; place runs parallel with lines of building. Utilize spaces efficiently to 
maximize accessibility for other installations, for maintenance, and for repairs.
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E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the 
construction.  Coordinate locations of fixtures and outlets with finish elements.


F. Coordinate completion and clean-up of work of separate sections.


G. After Duluth Steam occupancy of premises, coordinate access to site for correction of defective 
work and work not in accordance with Contract Documents, to minimize disruption of Duluth 
Steam's activities.


PART 2  PRODUCTS


2.01 PATCHING MATERIALS


A. New Materials:  As specified in product sections; match existing products and work for patching 
and extending work.


B. Type and Quality of Existing Products:  Determine by inspecting and testing products where 
necessary, referring to existing work as a standard.


C. Product Substitution:  For any proposed change in materials, submit request for substitution 
described in Section 01600.


PART 3  EXECUTION


3.01 EXAMINATION


A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  
Start of work means acceptance of existing conditions.


B. Verify that existing substrate is capable of structural support or attachment of new work being 
applied or attached.


C. Examine and verify specific conditions described in individual specification sections.


D. Take field measurements before confirming product orders or beginning fabrication, to minimize 
waste due to over-ordering or misfabrication.


E. Verify that utility services are available, of the correct characteristics, and in the correct 
locations.


F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements 
subject to damage or movement during cutting and patching.  After uncovering existing work, 
assess conditions affecting performance of work.  Beginning of cutting or patching means 
acceptance of existing conditions.


3.02 PREPARATION


A. Clean substrate surfaces prior to applying next material or substance.


B. Seal cracks or openings of substrate prior to applying next material or substance.


C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to 
applying any new material or substance in contact or bond.


3.03 GENERAL INSTALLATION REQUIREMENTS


A. Install products as specified in individual sections, in accordance with manufacturer's 
instructions and recommendations, and so as to avoid waste due to necessity for replacement.


B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.


C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and horizontal 
lines, unless otherwise indicated.
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D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.


E. Make neat transitions between different surfaces, maintaining texture and appearance.  


3.04 ALTERATIONS


A. Drawings showing existing construction and utilities are based on casual field observation and 
existing record documents only.
1. Verify that construction and utility arrangements are as shown.
2. Report discrepancies to Engineer before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.


B. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.
2. Relocate items indicated on drawings.
3. Where new surface finishes are to be applied to existing work, perform removals, patch, 


and prepare existing surfaces as required to receive new finish; remove existing finish if 
necessary for successful application of new finish.


4. Where new surface finishes are not specified or indicated, patch holes and damaged 
surfaces to match adjacent finished surfaces as closely as possible.


C. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, 
Telecommunications, and Gas):  Remove, relocate, and extend existing systems to 
accommodate new construction.
1. Maintain existing active systems that are to remain in operation; maintain access to 


equipment and operational components; if necessary, modify installation to allow access or 
provide access panel.


2. Where existing systems or equipment are not active and Contract Documents require 
reactivation, put back into operational condition; repair supply, distribution, and equipment 
as required.


3. Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 
for service.
a. Disable existing systems only to make switchovers and connections; minimize 


duration of outages.
b. Provide temporary connections as required to maintain existing systems in service.


4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment, including those above 


accessible ceilings; remove back to source of supply where possible, otherwise cap stub 
and tag with identification; patch holes left by removal using materials specified for new 
construction.


D. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.


E. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
1. When existing finished surfaces are cut so that a smooth transition with new work is not 


possible, terminate existing surface along a straight line at a natural line of division and 
make recommendation to Engineer.


2. Where a change of plane of 1/4 inch or more occurs in existing work, submit 
recommendation for providing a smooth transition for Engineer review and request 
instructions.
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F. Patching:  Where the existing surface is not indicated to be refinished, patch to match the 
surface finish that existed prior to cutting.  Where the surface is indicated to be refinished, patch 
so that the substrate is ready for the new finish.


G. Refinish existing surfaces as indicated:
1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces 


to remain to the specified condition for each material, with a neat transition to adjacent 
finishes.


2. If mechanical or electrical work is exposed accidentally during the work, re-cover and 
refinish to match.


H. Clean existing systems and equipment.


I. Remove demolition debris and abandoned items from alterations areas and dispose of off-site; 
do not burn or bury.


J. Do not begin new construction in alterations areas before demolition is complete.


K. Comply with all other applicable requirements of this section.


3.05 CUTTING AND PATCHING


A. Whenever possible, execute the work by methods that avoid cutting or patching.


B. See Alterations article above for additional requirements.


C. Perform whatever cutting and patching is necessary to:
1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-conforming work.


D. Execute cutting and patching to complete the work, to uncover work in order to install improperly 
sequenced work, to remove and replace defective or non-conforming work, to remove samples 
of installed work for testing when requested, to provide openings in the work for penetration of 
mechanical and electrical work, to execute patching to complement adjacent work, and to fit 
products together to integrate with other work.


E. Execute work by methods that avoid damage to other work and that will provide appropriate 
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to 
original condition.


F. Employ original installer to perform cutting for weather exposed and moisture resistant 
elements, and sight exposed surfaces.


G. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior 
approval.


H. Restore work with new products in accordance with requirements of Contract Documents.


I. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.


J. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids 
with fire rated material in accordance with Section 07840, to full thickness of the penetrated 
element.
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K. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous 


surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire 
unit.


2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other 


imperfections due to patching work. If defects are due to condition of substrate, repair 
substrate prior to repairing finish.


L. Refinish surfaces to match adjacent finish.  For continuous surfaces, refinish to nearest 
intersection or natural break.  For an assembly, refinish entire unit.


M. Make neat transitions.  Patch work to match adjacent work in texture and appearance.  Where 
new work abuts or aligns with existing, perform a smooth and even transition.


3.06 PROGRESS CLEANING


A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly 
condition.


B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed 
or remote spaces, prior to enclosing the space.


C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning 
to eliminate dust.


D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose 
off-site; do not burn or bury.


3.07 PROTECTION OF INSTALLED WORK


A. Protect installed work from damage by construction operations.


B. Provide special protection where specified in individual specification sections.


C. Provide temporary and removable protection for installed products. Control activity in immediate 
work area to prevent damage.


D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.


E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of 
heavy objects, by protecting with durable sheet materials.


F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is necessary, 
obtain recommendations for protection from waterproofing or roofing material manufacturer.


G. Remove protective coverings when no longer needed; reuse or recycle plastic coverings if 
possible.


3.08 SYSTEM STARTUP


A. Coordinate schedule for start-up of various equipment and systems.


B. Notify Engineer and owner seven days prior to start-up of each item.


C. Verify that each piece of equipment or system has been checked for proper lubrication, drive 
rotation, belt tension, control sequence, and for conditions that may cause damage.


D. Verify tests, meter readings, and specified electrical characteristics agree with those required by 
the equipment or system manufacturer.


E. Verify that wiring and support components for equipment are complete and tested.
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F. Execute start-up under supervision of applicable Contractor personnel and manufacturer's 
representative in accordance with manufacturers' instructions.


G. Submit a written report that equipment or system has been properly installed and is functioning 
correctly.


3.09 DEMONSTRATION AND INSTRUCTION


A. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, 
and shutdown of each item of equipment at scheduled time, at equipment location.


B. For equipment or systems requiring seasonal operation, perform demonstration for other season 
within six months.


C. Provide a qualified person who is knowledgeable about the Project to perform demonstration and 
instruction of owner personnel.


3.10 ADJUSTING


A. Adjust operating products and equipment to ensure smooth and unhindered operation.


3.11 FINAL CLEANING


A. Execute final cleaning prior to final project assessment.
1. Clean areas to be occupied by building owner prior to final completion before construction 


area is turned over to Owner.


B. Use cleaning materials that are nonhazardous.


C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains and 
foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft surfaces.


D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the 
surface and material being cleaned.


E. Clean filters of operating equipment.


F. Clean debris from roofs, gutters, downspouts, and drainage systems.


G. Clean site; sweep paved areas, rake clean landscaped surfaces.


H. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; 
dispose of in legal manner; do not burn or bury.


3.12 CLOSEOUT PROCEDURES


A. Make submittals that are required by governing or other authorities.
1. Provide copies to Engineer and Duluth Steam.


B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for 
completion or correction in Contractor's Notice of Substantial Completion.


C. Notify Engineer when work is considered ready for Substantial Completion.  


D. Submit written certification that Contract Documents have been reviewed, work has been 
inspected, and that work is complete in accordance with Contract Documents and ready for 
Engineer's review.


E. Correct items of work listed in executed Certificates of Substantial Completion and comply with 
requirements for access to Duluth Steam-occupied areas.


F. Accompany Project Coordinator on preliminary final inspection.
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G. Notify Engineer when work is considered finally complete.


H. Complete items of work determined by Engineer's final inspection.


3.13 MAINTENANCE


A. Provide service and maintenance of components indicated in specification sections.


B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than one 
year from the Date of Substantial Completion or the length of the specified warranty, whichever 
is longer.


C. Furnish service and maintenance of components indicated in specification sections for one year 
from date of Substantial Completion.


D. Examine system components at a frequency consistent with reliable operation.  Clean, adjust, 
and lubricate as required.


E. Include systematic examination, adjustment, and lubrication of components.  Repair or replace 
parts whenever required.  Use parts produced by the manufacturer of the original component.


F. Maintenance service shall not be assigned or transferred to any agent or subcontractor without 
prior written consent of the Duluth Steam.


END OF SECTION
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SECTION 01780


CLOSEOUT SUBMITTALS


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Project Record Documents.


B. Operation and Maintenance Data.


C. Warranties and bonds.


1.02 SUBMITTALS


A. Project Record Documents:  Submit documents to Engineer with claim for final Application for 
Payment.


B. Operation and Maintenance Data:
1. Submit two copies of preliminary draft or proposed formats and outlines of contents before 


start of Work.  Engineer will review draft and return one copy with comments.
2. For equipment, or component parts of equipment put into service during construction and 


operated by Duluth Steam, submit completed documents within ten days after acceptance.
3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will 


be reviewed and returned after final inspection, with Engineer comments.  Revise content of 
all document sets as required prior to final submission.


4. Submit two sets of revised final documents in final form within 10 days after final inspection.


C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with 


Duluth Steam's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final 


Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial Completion, 


submit within 10 days after acceptance, listing the date of acceptance as the beginning of 
the warranty period.


PART 2  PRODUCTS - NOT USED


PART 3  EXECUTION


3.01 PROJECT RECORD DOCUMENTS


A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.
5. Reviewed shop drawings, product data, and samples.
6. Manufacturer's instruction for assembly, installation, and adjusting.


B. Ensure entries are complete and accurate, enabling future reference by Duluth Steam.


C. Store record documents separate from documents used for construction.


D. Record information concurrent with construction progress.


E. Specifications:  Legibly mark and record at each product section description of actual products 
installed, including the following:
1. Changes made by Addenda and modifications.
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F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction 
including:
1. Measured locations of internal utilities and appurtenances concealed in construction, 


referenced to visible and accessible features of the Work.
2. Field changes of dimension and detail.
3. Details not on original Contract drawings.


3.02 OPERATION AND MAINTENANCE DATA


A. For Each Product or System:  List names, addresses and telephone numbers of Subcontractors 
and suppliers, including local source of supplies and replacement parts.


B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and 
data applicable to installation.  Delete inapplicable information.


C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and 
systems, to show control and flow diagrams.  Do not use Project Record Documents as 
maintenance drawings.


D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions 
for each procedure, incorporating manufacturer's instructions.


3.03 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS


A. For Each Item of Equipment and Each System:
1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.


B. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and 
sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  
Include summer, winter, and any special operating instructions.


C. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance 
and trouble shooting; disassembly, repair, and reassembly instructions; and alignment, 
adjusting, balancing, and checking instructions.


D. Provide servicing and lubrication schedule, and list of lubricants required.


E. Include manufacturer's printed operation and maintenance instructions.


F. Include sequence of operation by controls manufacturer.


G. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams 
required for maintenance.


H. Additional Requirements:  As specified in individual product specification sections.


3.04 OPERATION AND MAINTENANCE MANUALS


A. Prepare instructions and data by personnel experienced in maintenance and operation of 
described products.


B. Prepare data in the form of an instructional manual.


C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic 
covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related 
consistent groupings.


D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE 
INSTRUCTIONS; identify title of Project; identify subject matter of contents.
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E. Text:  Manufacturer's printed data, or typewritten data on 24 pound paper.


F. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to 
size of text pages.


G. Arrange content by systems under section numbers and sequence of Table of Contents of this 
Project Manual.


H. Contents:  Prepare a Table of Contents for each volume, with each product or system 
description identified, in three parts as follows:
1. Part 1:  Directory, listing names, addresses, and telephone numbers of Engineer, 


Contractor, Subcontractors, and major equipment suppliers.
2. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by 


specification section.  For each category, identify names, addresses, and telephone 
numbers of Subcontractors and suppliers.  Identify the following:
a. Significant design criteria.
b. List of equipment.
c. Parts list for each component.
d. Operating instructions.
e. Maintenance instructions for equipment and systems.


3. Part 3:  Project documents and certificates, including the following:
a. Shop drawings and product data.


3.05 WARRANTIES AND BONDS


A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, 
and manufacturers, within 10 days after completion of the applicable item of work.  Except for 
items put into use with Duluth Steam's permission, leave date of beginning of time of warranty 
until the Date of Substantial completion is determined.


B. Verify that documents are in proper form, contain full information, and are notarized.


C. Co-execute submittals when required.


D. Retain warranties and bonds until time specified for submittal.


END OF SECTION
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SECTION 15076


IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Nameplates.


B. Pipe Markers.


1.02 REFERENCE STANDARDS


A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of 
Mechanical Engineers; 2007.


PART 2  PRODUCTS


2.01 MANUFACTURERS


A. Brady Corporation:  www.bradycorp.com.


B. Champion America, Inc:  www.Champion-America.com.


C. Seton Identification Products:  www.seton.com/aec.


2.02 NAMEPLATES


A. Description:  Laminated three-layer plastic with engraved letters.
1. Letter Color:  White.
2. Letter Height:  1/2 inch.
3. Background Color:  Black.


2.03 PIPE MARKERS


A. Color:  Conform to ASME A13.1.


B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed.


C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing 
and printed markings.


D. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape, 
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.


PART 3  EXECUTION


3.01 PREPARATION


A. Degrease and clean surfaces to receive adhesive for identification materials.


3.02 INSTALLATION


A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.


B. Install plastic pipe markers in accordance with manufacturer's instructions.


C. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above 
buried pipe.
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D. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices 
with plastic nameplates.  Small devices, such as in-line pumps, may be identified with tags.


E. Identify control panels and major control components outside panels with plastic nameplates.


F. Identify piping, concealed or exposed, with plastic tape pipe markers.  Use tags on piping 3/4 
inch diameter and smaller.  Identify service, flow direction, and pressure.  Install in clear view 
and align with axis of piping.  Locate identification not to exceed 20 feet on straight runs 
including risers and drops, adjacent to each valve and Tee, at each side of penetration of 
structure or enclosure, and at each obstruction.


3.03 SCHEDULE


A. For piping installed as part of this contract, mark piping as "DISTRICT CHILLED WATER 
SUPPLY" and "DISTRICT CHILLED WATER RETURN" as appropreate.


END OF SECTION
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SECTION 15082


PIPING INSULATION


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Piping insulation.


B. Jackets and accessories.


1.02 REFERENCE STANDARDS


A. ASTM C 177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2004.


B. ASTM C 547 - Standard Specification for Mineral Fiber Pipe Insulation; 2007.


C. ASTM C 795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 
Stainless Steel; 2003.


D. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2008.


E. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials; 2005.


F. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association; 2006.


G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.; 2003.


PART 2  PRODUCTS


2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION


A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 
when tested in accordance with ASTM E 84, NFPA 255, or UL 723.


2.02 GLASS FIBER


A. Manufacturers:
1. Knauf Insulation:  www.knaufusa.com.
2. Johns Manville Corporation:  www.jm.com.
3. Owens Corning Corp; Model 700 series:  www.owenscorning.com.
4. CertainTeed Corporation:  www.certainteed.com.


B. Insulation:  ASTM C 547 and ASTM C 795; rigid molded, noncombustible.
1. 'K' value:  ASTM C 177, 0.24 at 75 degrees F.
2. Maximum service temperature:  850 degrees F.
3. Maximum moisture absorption:  0.2 percent by volume.


C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; 
moisture vapor transmission when tested in accordance with ASTM E 96/E 96M of 0.02 
perm-inches.


2.03 JACKETS


A. PVC Plastic.
1. Manufacturers:
2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.


a. Minimum Service Temperature:  0 degrees F.
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b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance 


with ASTM E 96/E 96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.


PART 3  EXECUTION


3.01 EXAMINATION


A. Verify that piping has been tested before applying insulation materials.


B. Verify that surfaces are clean and dry, with foreign material removed.


3.02 INSTALLATION


A. Install in accordance with manufacturer's instructions.


B. Install in accordance with NAIMA National Insulation Standards.


C. Exposed Piping:  Locate insulation and cover seams in least visible locations.


D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including 
fittings, valves, unions, flanges, strainers, flexible connections, and expansion joints.


E. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 


longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 
clinch expanding staples and vapor barrier mastic.


2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.


F. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as adjoining 


insulation; may be factory fabricated.
5. Insert material:  Hydrous calcium silicate insulation or other heavy density insulating 


material suitable for the planned temperature range.


G. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at 
supports, protrusions, and interruptions.  At fire separations, refer to Section 07840.


3.03 SCHEDULES


A. Cooling Systems:
1. Chilled Water:


a. Interior Chilled Water Supply and Return:
1) Glass Fiber Insulation:


(a) Pipe Size Range:  Up to 2 inch.
(1) Thickness:  1.5 inches.


(b) Pipe Size Range:  2 inch and above.
(1) Thickness:  2 inches.


END OF SECTION
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SECTION 15085


HVAC EQUIPMENT INSULATION


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Equipment insulation.


1.02 REFERENCE STANDARDS


A. ASTM C 177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2004.


B. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus; 2004.


C. ASTM C 592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe 
Insulation (Metal-Mesh Covered) (Industrial Type); 2004.


D. ASTM C 612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation; 
2004.


E. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2008.


F. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials; 2005.


1.03 SUBMITTALS


A. See Section 01300 - Administrative Requirements, for submittal procedures.


B. Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for equipment scheduled.


1.04 QUALITY ASSURANCE


A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with not less than three years of documented experience.


PART 2  PRODUCTS


2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION


A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 
when tested in accordance with ASTM E 84, NFPA 255, or UL 723.


2.02 GLASS FIBER, RIGID


A. Manufacturer:
1. Knauf Insulation:  www.knaufusa.com.
2. Johns Manville Corporation:  www.jm.com.
3. Owens Corning Corp; Model TIW:  www.owenscorning.com.
4. CertainTeed Corporation:  www.certainteed.com.


B. Insulation:  ASTM C 612 or ASTM C 592; rigid, noncombustible.
1. 'K' Value:  0.25 at 75 degrees F, when tested in accordance with ASTM C 177 or ASTM C 


518.
2. Maximum Service Temperature:  1000 degrees F.
3. Maximum Water Vapor Sorption:  5.0 percent by weight.
4. Maximum Density:  8.0 lb/cu ft.
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C. Vapor Barrier Jacket:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM E 


96/E 96M.
3. Secure with self-sealing longitudinal laps and butt strips.


PART 3  EXECUTION


3.01 EXAMINATION


A. Verify that equipment has been tested before applying insulation materials.


B. Verify that surfaces are clean and dry, with foreign material removed.


3.02 INSTALLATION


A. Install in accordance with manufacturer's instructions.


B. Factory Insulated Equipment:  Do not insulate.


C. Apply insulation close to equipment by grooving, scoring, and beveling insulation.  Fasten 
insulation to equipment with studs, pins, clips, adhesive, wires, or bands.


D. For hot equipment containing fluids 140 degrees F or less, do not insulate flanges and unions, 
but bevel and seal ends of insulation.


E. For hot equipment containing fluids over 140 degrees F, insulate flanges and unions with 
removable sections and jackets.


F. Fiber glass insulated equipment containing fluids above ambient temperature:  Provide standard 
jackets, with or without vapor barrier, factory-applied or field-applied.  Finish with glass cloth and 
adhesive.


G. Finish insulation at supports, protrusions, and interruptions.


H. For small round equipment, pipe insulation of the same thickness may be used.


I. Nameplates and ASME Stamps:  Bevel and seal insulation around; do not insulate over.


3.03 SCHEDULE


A. Heating Systems:
1. Heat Exchangers/Converters: 2" Rigid Fiberglass.


END OF SECTION
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SECTION 15129


METERS AND GAGES FOR HVAC PIPING


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Flow meters.


B. Pressure gages and pressure gage taps.


C. Thermometers and thermometer wells.


1.02 REFERENCE STANDARDS


A. ASME B40.100 - Pressure Gauges and Gauge Attachments; The American Society of 
Mechanical Engineers; 2005.


B. ASTM E 1 - Standard Specification for ASTM Thermometers; 2007.


C. ASTM E 77 - Standard Test Method for Inspection and Verification of Thermometers; 2007.


D. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Underwriters Laboratories Inc.; 
2005.


1.03 SUBMITTALS


A. See Section 01300 - Administrative Requirements, for submittal procedures.


PART 2  PRODUCTS


2.01 HEAT CONSUMPTION METERS


A. Manufacturers:
1. Yokagawa. Meter furnished by Owner, installed by this contractor.


B. Meter:  Brass body turbine meter with magnetic drive register, platinum temperature sensors.
1. Maximum Service Temperature:  250 degrees.
2. Nominal Flow:  .5 to 55 gpm.
3. Pressure Drop at Nominal Flow:.5 psi.
4. Maximum Flow:  60 gpm.
5. Accuracy:  1/2 percent.
6. Maximum Counter Reading:  1 million btuh.
7. Size:  2 1/2 inch.
8. Power:  24 Volt convertor.


2.02 PRESSURE GAGES


A. Pressure Gages:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube, 
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white 
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi.


2.03 PRESSURE GAGE TAPPINGS


A. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi.


2.04 STEM TYPE THERMOMETERS
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A. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E 1; 
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with 
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical plane.
1. Size:  7 inch scale.
2. Window:  Clear glass.
3. Stem:  3/4 inch NPT brass.
4. Accuracy:  2 percent, per ASTM E 77.
5. Calibration:  Degrees F.


2.05 THERMOMETER SUPPORTS


A. Socket:  Brass separable sockets for thermometer stems with or without extensions as 
required, and with cap and chain.


PART 3  EXECUTION


3.01 INSTALLATION


A. Install Owner furnished heat consumption meter in piping.  Maintain required straight run of 
piping before and after flow meter as required.


B. Install in accordance with manufacturer's instructions.


C. Install pressure gages with pulsation dampers.  Provide gage cock to isolate each gage.  Extend 
nipples and siphons to allow clearance from insulation.


D. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller 
than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from 
insulation.


E. Install gages and thermometers in locations where they are easily read from normal operating 
level.  Install vertical to 45 degrees off vertical.


F. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero.


3.02 SCHEDULE


A. Flow Meters, Location:
1. Chilled water system.


B. Pressure Gages, Location and Scale Range:
1. Heat Exchangers


C. Stem Type Thermometers, Location and Scale Range:
1. Heat exchangers - inlets and outlets, 0 to 120 degrees F.


END OF SECTION
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SECTION 15182


HYDRONIC PIPING


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Pipe and pipe fittings for:
1. Chilled water piping system.


B. Valves:
1. Ball valves.
2. Butterfly valves.
3. Check valves.


1.02 REFERENCE STANDARDS


A. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 
Qualifications; The American Society of Mechanical Engineers; 2007.


B. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 
Engineers; 1998 (R2006).


C. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2004 
(ANSI/ASME B31.9).


D. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless; 2007.


E. ASTM A 234/A 234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and 
Alloy Steel for Moderate and High Temperature Service; 2007.


F. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and 
Errata.


G. AWWA C606 - Standard Specification for Grooved and Shouldered Joints; American Water 
Works Association; 2006.


1.03 SYSTEM DESCRIPTION


A. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 
connections.  Do not use direct welded or threaded connections to valves, equipment or other 
apparatus.


B. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated otherwise.


C. Use globe valves for throttling, bypass, or manual flow control services.


D. Use only butterfly valves in chilled and condenser water systems for throttling and isolation 
service.


E. Use lug end butterfly valves to isolate equipment.


1.04 QUALITY ASSURANCE


A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type 
specified in this section, with minimum three years of documented experience.


1.05 REGULATORY REQUIREMENTS


A. Conform to ASME B31.9 code for installation of piping system.
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B. Welding Materials and Procedures:  Conform to ASME (BPV IX) and applicable state labor 
regulations.


1.06 DELIVERY, STORAGE, AND HANDLING


A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.


B. Provide temporary protective coating on cast iron and steel valves.


C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation.


D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system.


PART 2  PRODUCTS


2.01 HYDRONIC SYSTEM REQUIREMENTS


A. Comply with ASME B31.9 and applicable federal, state, and local regulations.


B. Piping:  Provide piping, fittings, hangers and supports as required, as indicated, and as follows:
1. Where more than one piping system material is specified, provide joining fittings that are 


compatible with piping materials and ensure that the integrity of the system is not 
jeopardized. 


2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Grooved mechanical joints may be used in accessible locations only.


a. Accessible locations include those exposed on interior of building, in pipe chases, and 
in mechanical rooms, aboveground outdoors, and as approved by Engineer.


b. Use rigid joints unless otherwise indicated.
4. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated 


otherwise.


C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings 
to allow disconnection of components for servicing; do not use direct welded, soldered, or 
threaded connections.


D. Valves:  Provide valves where indicated and as follows:


2.02 CHILLED WATER PIPING, ABOVE GRADE


A. Steel Pipe:  ASTM A 53/A 53M, Schedule 40, black; using one of the following joint types:
1. Welded Joints: ASTM A 234/A 234M, wrought steel welding type fittings; AWS D1.1 


welded.
2. Threaded Joints:  ASTM B 16.3, malleable iron fittings.
3. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical 


couplings.
4. Fittings:  ASME B16.3, malleable iron or ASTM A 234/A 234M, wrought steel welding type.
5. Joints:  Threaded or AWS D1.1 welded.


B. Steel Pipe Sizes 12 Inch and Over:  ASTM A 53/A 53M, 0.375 inch wall, black; using one of the 
following joint types:
1. Welded Joints:  ASTM A 234/A 234M, wrought steel welding type fittings;  AWS D1.1 


welded.
2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical 


couplings.
3. Joints:  Welded in accordance with AWS D1.1.


2.03 PIPE HANGERS AND SUPPORTS
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A. Conform to ASME B31.9.


2.04 UNIONS, FLANGES, AND COUPLINGS


A. Unions for Pipe 2 Inches and Under:
1. Ferrous Piping:  150 psig malleable iron, threaded.
2. Copper Pipe:  Bronze, soldered joints.


B. Flanges for Pipe Over 2 Inches:
1. Ferrous Piping:  150 psig forged steel, slip-on.
2. Gaskets:  1/16 inch thick preformed neoprene.


C. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing 
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to 
secure and compress gasket.
1. Dimensions and Testing:  In accordance with AWWA C606.
2. Housing Material:  Malleable iron or ductile iron, galvanized.
3. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.
4. When pipe is field grooved, provide coupling manufacturer's grooving tools.


D. Dielectric Connections:  Union or waterway fitting with water impervious isolation barrier and one 
galvanized or plated steel end and one copper tube end, end types to match pipe joint types 
used.


2.05 BALL VALVES


A. Up To and Including 2 Inches:
1. Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever 


handle with balancing stops, solder ends with union.


B. Over 2 Inches:
1. Cast steel body, chrome plated steel ball, teflon seat and stuffing box seals, lever handle, 


flanged.


2.06 BUTTERFLY VALVES


A. Body:  Cast or ductile iron with resilient replaceable EPDM seat, lug ends, extended neck.


B. Disc:  Chrome plated ductile iron.


C. Operator:  Handwheel and gear drive.


2.07 SWING CHECK VALVES


A. Up To and Including 2 Inches:
1. Bronze body, bronze trim, bronze rotating swing disc, with composition disc, solder ends.


B. Over 2 Inches:
1. Iron body, bronze trim, bronze or bronze faced rotating swing disc, renewable disc and 


seat, flanged ends.


PART 3  EXECUTION


3.01 PREPARATION


A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.


B. Prepare pipe for grooved mechanical joints as required by coupling manufacturer.


C. Remove scale and dirt on inside and outside before assembly.


D. Prepare piping connections to equipment using jointing system specified.
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E. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or 
caps.


F. After completion, fill, clean, and treat systems.  Refer to Section 15189 for additional 
requirements.


3.02 INSTALLATION


A. Install in accordance with manufacturer's instructions.


B. Route piping in orderly manner, parallel to building structure, and maintain gradient.


C. Install piping to conserve building space and to avoid interfere with use of space.


D. Group piping whenever practical at common elevations.


E. Sleeve pipe passing through partitions, walls and floors.


F. Slope piping and arrange to drain at low points.


G. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.


H. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings.  Refer to Section 15082.


3.03 SCHEDULES


A. Hanger Spacing for Steel Piping.
1. 3 inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.
2. 4 inches:  Maximum span, 14 feet; minimum rod size, 1/2 inch.
3. 6 inches:  Maximum span, 17 feet; minimum rod size, 1/2 inch.
4. 8 inches:  Maximum span, 19 feet; minimum rod size, 5/8 inch.
5. 10 inches:  Maximum span, 20 feet; minimum rod size, 3/4 inch.


END OF SECTION
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SECTION 15183


HYDRONIC SPECIALTIES


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Air vents.


1.02 REFERENCE STANDARDS


1.03 SUBMITTALS


A. See Section 01300 - Administrative Requirements, for submittal procedures.


B. Product Data:  Provide product data for manufactured products and assemblies required for this 
project.  Include component sizes, rough-in requirements, service sizes, and finishes.  Include 
product description, model and dimensions.


C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures.


D. Project Record Documents:  Record actual locations of flow controls.


E. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions, 
and replacement parts list.


1.04 DELIVERY, STORAGE, AND HANDLING


A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.


B. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation.


C. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system.


1.05 MAINTENANCE SERVICE


A. Furnish service and maintenance of glycol system for one year from date of substantial 
completion.


PART 2  PRODUCTS


2.01 AIR VENTS


A. Manual Type:  Short vertical sections of 2 inch diameter pipe to form air chamber, with 1/8 inch 
brass needle valve at top of chamber.


PART 3  EXECUTION


3.01 INSTALLATION


A. Install specialties in accordance with manufacturer's instructions.


B. Where large air quantities can accumulate, provide enlarged air collection standpipes.


C. Provide manual air vents at system high points and as indicated.


D. Provide air separator on suction side of system circulation pump and connect to expansion tank.


E. Select system relief valve capacity so that it is greater than make-up pressure reducing valve 
capacity.  Select equipment relief valve capacity to exceed rating of connected equipment.
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F. Pipe relief valve outlet to nearest floor drain.


END OF SECTION
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SECTION 15189


CHEMICAL WATER TREATMENT


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Packaged Side Stream Filter.


1.02 SUBMITTALS


A. See Section 01300 - Administrative Requirements, for submittal procedures.


B. Product Data:  Provide chemical treatment materials, chemicals, and equipment including 
electrical characteristics and connection requirements.


C. Shop Drawings:  Indicate system schematic, equipment locations, and controls schematics, 
electrical characteristics and connection requirements.


D. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping 
configuration, and connection requirements.


E. Project Record Documents:  Record actual locations of equipment and piping, including 
sampling points and location of chemical injectors.


1.03 QUALITY ASSURANCE


1.04 REGULATORY REQUIREMENTS


A. Conform to applicable code for addition of non-potable chemicals to building mechanical 
systems and to public sewage systems.


B. Products Requiring Electrical Connection:  Listed and classified by UL as suitable for the 
purpose specified and indicated.


1.05 MAINTENANCE MATERIALS


A. See Section 01600 - Product Requirements, for additional provisions.


B. Provide 2 additional bags for side stream filter.


PART 2  PRODUCTS


2.01 PACKAGED SIDE-STREAM FILTRATION SYSTEM


A. Manufacturers:
1. Lakos.
2. Substitutions:  See Section 01600 - Product Requirements.


B. System:
1. The separator package shall provide direct pumping through a specific centrifugal-action 


solids-from-liquid separator and immediate return of flow to system flow.   
2. Separated solids shall be continuously bled from the separator's collection chamber into the 


package's integral solids recovery vessel and solids collection bag.
3.  Excess liquid shall pass through the bag and return to system flow via piping connected to 


the package's pump suction line. Alternatively, the separated solids may be purged 
periodically to desired disposal with an automatic purge valve.


4. System fluid shall exit the separator by following the center vortex in the separation barrel 
and spiral upward to the separator outlet.


C. Pump: End-suction, single stage; TEFC motor; cast iron housing; iron impeller; bronze shaft 
sleeve; BUNA-N mechanical shaft seal; flooded suction required.  


9005 - District Chilled Water Extension Into US Courthouse, Duluth MN 


aei
CHEMICAL WATER TREATMENT 


15189 - 1 







D. Separator: Centrifugal-action design, incorporating a true tangential inlet and mutually tangential 
Swirlex internal accelerating slots, employed to promote the proper velocity necessary for the 
removal of the separable solids.  The internal accelerating slots shall be spiral-cut for optimum 
flow transfer, laminar action and particle influence into the separation barrel. The separator's 
internal vortex shall allow this process to occur without wear to the accelerating slots.
1. Separated particle matter shall spiral downward along the perimeter of the inner separation 


barrel, in a manner which does not promote wear of the separation barrel, and into the 
solids collection chamber, located below the vortex deflector plate. 


E. Performance: In a single pass through the separator, given solids with a specific gravity of 2.6 
and water at 1.0, performance shall be as scheduled.   Additionally, particles finer in size, 
heavier by specific gravity and some lighter by specific gravity will also be removed, resulting in 
an appreciable aggregate removal of particles (up to 75%) as fine as 5 microns.


F. Solids collection vessel: Housing shall be 304 stainless steel with stainless steel basket and 
coated carbon steel lid with air pressure relief valve; 25-micron fiberfelt solids collection bag. 
Flow control orifice included. Solids capacity: 360 cubic inches (6 liters). 


G. An Indicator Package, sensing pressure differential through the solids recovery vessel, shall 
identify when the internal bag requires cleaning/replacement.  
1. Provide indicator gauge may be supplemented with a dry electric contact in order to 


operate a light or audible signal when bag servicing is required.


H. Piping: Schedule 40 galvanized carbon steel; reinforced rubber hose to solids recovery vessel.


I. Electrical control: IEC starter with overload module; HOA selector switch; NEMA-4x enclosure; 
re-set/disconnect/trip switch; 120 volt, single phase control voltage; CSA-approved.


J. Power requirement:See schedule.


K. Valves: Ball valves on purge line for isolation of solids-handling/purging equipment.


L. Optional inlet/outlet valve kit: Butterfly valve on inlet and outlet (globe valve on outlet of 
TBI-0065 only).  


M. Skid plate: Structural steel framework.


N. Maximum working pressure: 125 psi (8.6 bar).


O. Maximum operating temperature: 100º F (38º C).


PART 3  EXECUTION


3.01 PREPARATION


A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to 
record capacity in each system.


B. Place terminal control valves in open position during cleaning.


C. Verify that electric power is available and of the correct characteristics.


3.02 CLEANING SEQUENCE


A. Inspect, remove sludge, and flush low points with clean water after cleaning process is 
completed.  Include disassembly of components as required.


3.03 INSTALLATION


A. Install in accordance with manufacturer's instructions.


END OF SECTION
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SECTION 15710


HEAT EXCHANGERS


PART 1  GENERAL


1.01 SECTION INCLUDES


1.02 SUBMITTALS


A. See Section 01300 - Administrative Requirements, for submittal procedures.


B. Product Data:  Provide data with dimensions, locations, and size of tappings and performance 
data.


C. Shop Drawings:  Indicate dimensions, locations, and size of tappings and performance data.
1. Design Data:  Indicate in sufficient detail to verify that heat exchangers meet or exceed 


specified requirements.


D. Certificates:  Certify that Products meet or exceed specified requirements


1.03 DELIVERY, STORAGE, AND HANDLING


A. Heat Exchangers described in this section and scheduled on the drawings will be furnished by 
the Owner and installed as part of this work.


B. Protect internals from entry of foreign material by temporary caps on flanged openings.


PART 2  PRODUCTS


PART 3  EXECUTION


3.01 INSTALLATION


A. Install in accordance with manufacturer's instructions.


B. Support heat exchangers from structure.


3.02 WATER TO WATER HEAT EXCHANGER TRIM


A. Water Inlets and Outlets:  Thermometer wells, pressure gage tappings.


B. Heated Water Outlet:  Thermometer well for temperature regulator sensor, ASME rated pressure 
and temperature relief valve, valved drain; refer to Section 15183.


END OF SECTION
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SECTION 15928


INSTRUMENTS AND CONTROL ELEMENTS


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Control valves.


1.02 REFERENCE STANDARDS


1.03 SUBMITTALS


A. See Section 01300 - Administrative Requirements, for submittal procedures.


B. Product Data:  Provide description and engineering data for each control system component.  
Include sizing as requested.  Provide data for each system component and software module.


C. Shop Drawings:  Indicate complete operating data, system drawings, wiring diagrams, and 
written detailed operational description of sequences.  Submit schedule of valves indicating 
size, flow, and pressure drop for each valve.  For automatic dampers indicate arrangement, 
velocities, and static pressure drops for each system.


1.04 QUALITY ASSURANCE


A. Designer Qualifications:  Design system under direct supervision of a Professional Engineer 
experienced in design of this work and licensed at the State in which the Project is located.


1.05 PRE-INSTALLATION MEETING


A. Convene one week before starting work of this section.


1.06 WARRANTY


A. See Section 01780 - Closeout Submittals, for additional warranty requirements.


B. Correct defective Work within a one year period after Substantial Completion.


1.07 MAINTENANCE SERVICE


A. Provide service and maintenance of control system for one year from Date of Substantial 
Completion.


B. Provide complete service of controls systems, including call backs.  Make minimum of 2 
complete normal inspections of approximately 3 hours duration in addition to normal service 
calls to inspect, calibrate, and adjust controls, and submit written reports.


PART 2  PRODUCTS


2.01 EQUIPMENT - GENERAL


A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 
Inc., as suitable for the purpose specified and indicated.


2.02 CONTROL VALVES


A. Characterized Control Valves.
1. Control valves shall be of the Characterized Control Valve type provided by Belimo.
2. Characterized Control Valvesshall be used for all water applications requiring equal 


percentage characteristics.
3. A TEFZEL‚ flow-characterizing disc shall be installed in the inlet of Two-way characterized 


control valves and in the control port of Three-way valves.  The valve trim shall utilize a 
stainless steel ball and stem for all water or glycol solutions up to 60%. For water 
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applications, an optional chrome plated brass ball and brass stem may be used for sizes 
3/4'' and smaller. 


4. Valve bodies shall be nickel-plated, forged brass with female NPT threads.  Bodies to 
1-1/4" shall be rated at 600 psi and sizes 1-1/2" to 3" at 400 psi.


5. Characterized Control Valves™ shall have a self-aligning, blowout proof, brass stem with a 
dual EPDM O-ring packing design.  Fiberglass reinforced Teflon seats shall be used.


6. The valves shall have a four bolt mounting flange to provide a 4 position, field changeable, 
electronic actuator mounting arrangement.


7. A non-metallic coupling, constructed of high temperature, continual use material shall 
provide a direct, mechanical connection between the valve body and actuator.  The 
coupling shall be designed to provide thermal isolation and eliminate lateral and rotational 
stem forces.  Vent hole shall be provided to reduce condensation build-up.


B.


C. C. Electronic Valve Actuators
1. Electronic actuators, less than 600 in-lb. of rated torque, shall have ISO 9001 quality 


certification and be cULus listed under standard 60730-1 or UL listed under standard 873, 
CSA C22.2 No. 24 and have CE certification.


2. Electronic actuators used on valves shall be designed to directly couple and mount to a 
stem, shaft or ISO style-mounting pad.


3. Actuators shall be fully modulating/proportional, floating/tri-state, or two position as required 
and be factory or field selectable.


4. Optional auxiliary switches shall be available.
5. Actuators shall have an operating range of -22° to 122°F.
6. Proportional actuators shall accept a 0-10 VDC or 0-20 mA input signal and provide a 2-10 


VDC or 4-20 mA (with a load resistor) operating range.
7. Actuators shall be capable of operating on 24VAC, 120VAC or 230VAC, or 24VDC and 


Class 2 wiring as dictated by the application.  Power consumption shall not exceed 10 VA 
for AC, including 120VAC actuators, and 8 watts per actuator for DC applications.  Field 
verify with Owner the actuator requirements prior to odering actuator.


8. NEMA 2 rated actuators shall be provided with either a covered terminal strip, or a three, 
six, or ten foot pre-wired, electrical cable.


9. Actuators using "on-board" chemical storage systems, capacitors, or other "on-board" 
non-mechanical forms of fail-safe operation are unacceptable.


10. Upon loss of control signal, a proportional actuator shall fail open or closed based on the 
minimum control signal.  Upon loss of power, a non-spring return actuator shall maintain 
the last position.


11. Actuators utilizing brushless DC technology shall be capable of being mechanically and 
electrically paralleled to increase torque if required.  Valves requiring greater torque or 
higher close off may be assembled with two low torque actuators.


12. Dual mounted actuators using additional anti-rotation strap mechanical linkages, or special 
factory wiring to function are not acceptable.  Actuators in a tandem pair must be "off the 
shelf," standard actuators ready for field wiring.


13. Valve actuators will not produce more than 62 dB (A) when furnished with a mechanical 
fail-safe spring.  Non-spring return actuators shall conform to a maximum noise rating of 45 
dB(A) with power on or in the running or driving mode.


14. Proportional actuators shall be fully programmable.  Control input, position feedback and 
running time shall be factory or field programmable.  Diagnostic feedback shall provide 
indications of hunting or oscillation, mechanical overload, mechanical travel and 
mechanical load limit.  The actuators shall also provide actuator service data, at minimum, 
number of hours powered and number of hours in motion.


15. Proportional actuators shall be capable of digital communication, as built. 


D.
9005 - District Chilled Water Extension Into US Courthouse, Duluth MN 


aei
INSTRUMENTS AND CONTROL ELEMENTS 


15928 - 2 







PART 3  EXECUTION


3.01 EXAMINATION


A. Verify existing conditions before starting work.


B. Verify that systems are ready to receive work.


C. Beginning of installation means installer accepts existing conditions.


D. Sequence work to ensure installation of components is complementary to installation of similar 
components in other systems.


E. Coordinate installation of system components with installation of mechanical systems 
equipment such as air handling units and air terminal units.


F. Coordinate installation of system components with installation of mechanical systems 
equipment such as air handling units and air terminal units.


3.02 INSTALLATION


A. Install in accordance with manufacturer's instructions.


B. Provide valves with position indicators and with pilot positioners where sequenced with other 
controls.


C. Provide multiple valves where indicated or as required by flow of equipment served.  At 
contractors option more control valves can be provided in a parallel arrangement.


D. Provide conduit and electrical wiring in accordance with Section 16155.  Electrical material and 
installation shall be in accordance with appropriate requirements of Division 16.


END OF SECTION
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SECTION 16070


HANGERS AND SUPPORTS


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Conduit and equipment supports.


B. Anchors and fasteners.


1.02 REFERENCE STANDARDS


A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 
Electrical Contractors Association; 2006.


B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.


1.03 QUALITY ASSURANCE


A. Conform to requirements of State of Minnesota Electrical Code.


PART 2  PRODUCTS


2.01 MATERIALS


A. Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of size and 
type adequate to carry the loads of equipment and conduit, including weight of wire in conduit.


B. Supports:  Fabricated of structural steel or formed steel members; galvanized.


C. Anchors and Fasteners:
1. Do not use powder-actuated anchors, spring clips, or beam clamps.
2. Sheet Metal:  Use sheet metal screws.
3. Wood Elements:  Use wood screws.


PART 3  EXECUTION


3.01 INSTALLATION


A. Install hangers and supports as required to adequately and securely support electrical system 
components, in a neat and workmanlike manner, as specified in NECA 1.
1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.


B. Rigidly weld support members or use hexagon-head bolts to present neat appearance with 
adequate strength and rigidity.  Use spring lock washers under all nuts.


C. Install surface-mounted cabinets and panelboards with minimum of four anchors.


D. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1 inch 
off wall.


E. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed 
in hollow partitions.


END OF SECTION
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SECTION 16075


ELECTRICAL IDENTIFICATION


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Wire and cable markers.


B. Conduit markers.


PART 2  PRODUCTS


2.01 MANUFACTURERS


A. Brady Corporation:  www.bradycorp.com.


B. Seton Identification Products:  www.seton.com/aec.


C. HellermannTyton:  www.hellermanntyton.com.


2.02 WIRE MARKERS


A. Description:  Cloth or tape type wire markers.


B. Locations:  Each conductor at panelboard gutters, pull boxes, outlet boxes, and junction boxes 
each load connection.


C. Legend:
1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.
2. Control Circuits:  Control wire number indicated on schematic and interconnection diagrams 


on drawings.


2.03 CONDUIT MARKERS


A. Location:  Furnish markers for each conduit longer than 6 feet.


B. Spacing:  20 feet on center.


PART 3  EXECUTION


3.01 PREPARATION


A. Degrease and clean surfaces to receive nameplates and labels.


3.02 INSTALLATION


A. Install nameplates and labels parallel to equipment lines.


END OF SECTION
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SECTION 16095


MINOR ELECTRICAL DEMOLITION


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Electrical demolition.


PART 2  PRODUCTS


2.01 MATERIALS AND EQUIPMENT


A. Materials and equipment for patching and extending work:  As specified in individual sections.


PART 3  EXECUTION


3.01 EXAMINATION


A. Field verify the extent of demolition required. In general remove all abandoned wiring and 
conduit associated with the mechanical equipment removed.


B. Verify that abandoned wiring and equipment serve only abandoned facilities.


C. Report discrepancies to Duluth Steam before disturbing existing installation.


D. Beginning of demolition means installer accepts existing conditions.


3.02 PREPARATION


A. Disconnect electrical systems in walls, floors, and ceilings to be removed.


B. Coordinate utility service outages with utility company.


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


D. Existing Electrical Service:  Maintain existing system in service until new system is complete 
and ready for service.  Disable system only to make switchovers and connections.  Minimize 
outage duration.


3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK


A. Remove, relocate, and extend existing installations to accommodate new construction.


B. Remove abandoned wiring to source of supply.


C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 
finishes.  Cut conduit flush with walls and floors, and patch surfaces.


D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are 
not removed.


E. Disconnect and remove electrical devices and equipment serving utilization equipment that has 
been removed.


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


G. Maintain access to existing electrical installations that remain active.  Modify installation or 
provide access panel as appropriate.
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H. Extend existing installations using materials and methods compatible with existing electrical 
installations, or as specified.


3.04 CLEANING AND REPAIR


A. Clean and repair existing materials and equipment that remain or that are to be reused.


END OF SECTION
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SECTION 16123


LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Wire and cable for 600 volts and less.


B. Wiring connectors and connections.


1.02 REFERENCE STANDARDS


A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 
Contractors Association; 2006.


PART 2  PRODUCTS


2.01 WIRING REQUIREMENTS


A. Exposed Dry Interior Locations:  Use only armored cable.


B. Wet or Damp Interior Locations:  Use only metal clad cable.


C. Use solid conductor for feeders and branch circuits 10 AWG and smaller.


2.02 BUILDING WIRE


A. Description:  Single conductor insulated wire.


B. Conductor:  Copper.


C. Insulation Voltage Rating:  600 volts.


2.03 METAL CLAD CABLE


A. Description:  NFPA 70, Type MC.


B. Conductor:  Copper.


C. Insulation Voltage Rating:  600 volts.


D. Insulation Temperature Rating:  60 degrees C.


E. Insulation Material:  Thermoplastic.


F. Armor Material:  Steel.


G. Armor Design:  Interlocked metal tape.


PART 3  EXECUTION


3.01 EXAMINATION


A. Verify that mechanical work likely to damage wire and cable has been completed.


3.02 INSTALLATION


A. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 1.


B. Route wire and cable as required to meet project conditions.


C. Use wiring methods indicated.


D. Pull all conductors into raceway at same time.


E. Use suitable wire pulling lubricant for building wire 4 AWG and larger.
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F. Neatly train and lace wiring inside boxes, equipment, and panelboards.


G. Clean conductor surfaces before installing lugs and connectors.


H. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible 
temperature rise.


I. Identify and color code wire and cable under provisions of Section 16075.  Identify each 
conductor with its circuit number or other designation indicated.


END OF SECTION
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SECTION 16138


BOXES


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Wall and ceiling outlet boxes.


B. Pull and junction boxes.


1.02 QUALITY ASSURANCE


A. Conform to requirements of State of Minnesota Electrical Code.


PART 2  PRODUCTS


2.01 OUTLET BOXES


A. Cast Boxes:  NEMA 4X,  aluminum.  Provide gasketed cover by box manufacturer.  Provide 
threaded hubs.


2.02 PULL AND JUNCTION BOXES


A. Surface Mounted Cast Metal Box:  NEMA Type 4X; flat-flanged, surface mounted junction box:
1. Material:  Cast aluminum.
2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws.


PART 3  EXECUTION


3.01 INSTALLATION


A. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.


B. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, 
equipment connections, and as required by NFPA 70.


C. Orient boxes to accommodate wiring devices oriented as specified in Section 16140.


D. Maintain headroom and present neat mechanical appearance.


E. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.


F. Support boxes independently of conduit, except cast box that is connected to two rigid metal 
conduits both supported within 12 inches of box.


G. Use gang box where more than one device is mounted together.  Do not use sectional box.


END OF SECTION
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SECTION 16140


WIRING DEVICES


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Receptacles.


1.02 REFERENCE STANDARDS


A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 
Electrical Contractors Association; 2006.


B. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association; 1999 (R 2005).


C. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.


1.03 QUALITY ASSURANCE


A. Conform to requirements of State of Minnesota Electrical Code.


PART 2  PRODUCTS


2.01 RECEPTACLES


A. Receptacles:  Heavy duty, complying with NEMA WD 6 and WD 1.
1. Device Body:  Ivory plastic.


B. GFCI Receptacles:  Convenience receptacle with integral ground fault circuit interrupter to meet 
regulatory requirements.


2.02 WALL PLATES


A. Decorative Cover Plates:  Ivory, smooth plastic.


B. Weatherproof Cover Plates:  Gasketed cast metal with hinged.


PART 3  EXECUTION


3.01 EXAMINATION


A. Verify that outlet boxes are installed at proper height.


B. Verify that wall openings are neatly cut and will be completely covered by wall plates.


C. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices.


3.02 INSTALLATION


A. Install securely, in a neat and workmanlike manner, as specified in NECA 1.


B. Install devices plumb and level.


C. Install switches with OFF position down.


D. Install receptacles with grounding pole on top.


E. Connect wiring device grounding terminal to outlet box with bonding jumper.


F. Install decorative plates on switch, receptacle, and blank outlets in finished areas.


G. Connect wiring devices by wrapping conductor around screw terminal.
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END OF SECTION
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SECTION 16155


EQUIPMENT WIRING


PART 1  GENERAL


1.01 SECTION INCLUDES


A. Electrical connections to equipment.


1.02 REFERENCE STANDARDS


A. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association; 1999 (R 2005).


B. NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers 
Association; 2002.


C. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.


1.03 QUALITY ASSURANCE


A. Conform to requirements of State of Minnesota Electrical Code.


B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated.


PART 2  PRODUCTS


2.01 MATERIALS


A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for equipment.
1. Colors:  Conform to NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified 


equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit 


overcurrent protection.


2.02 EQUIPMENT CONNECTIONS


A. Electrical Connection:  Cord and plug (NEMA 6-20R).
1. Voltage:  120 volts, 3 phase, 60 Hz.


PART 3  EXECUTION


3.01 ELECTRICAL CONNECTIONS


A. Make electrical connections in accordance with equipment manufacturer's instructions.


B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit 
with watertight connectors in damp or wet locations.


C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures 
encountered.


D. Provide GFCI receptacle outlet to accommodate connection with attachment plug.


E. Provide cord and cap where field-supplied attachment plug is required.


F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes.


G. Install disconnect switches, controllers, control stations, and control devices to complete 
equipment wiring requirements.
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H. Install terminal block jumpers to complete equipment wiring requirements.


I. Install interconnecting conduit and wiring between devices and equipment to complete equipment 
wiring requirements.


END OF SECTION
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