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INVITATION TO BID   
August 18, 2016 
 
DUE DATE: September 13, 2016 
TIME:  2:00 p.m. 
LOCATION: University of Connecticut 
  Capital Projects & Contract Administration 
 3 Discovery Drive, Unit 6076 
 Storrs, CT 06269 
 Attn: Mary Kate Sullivan 
 
The University of Connecticut is accepting sealed bids for: 
 

UNIVERSITY OF CONNECTICUT 
STAMFORD COOLING TOWER REPLACEMENT 
PROJECT NUMBER: 901904 
 
Bids must be submitted on the forms supplied and in the manner specified within the Bid Documents. This 
invitation is Only Open for Bidding to the University’s On-Call $100,000-$500,000 HVAC Contractors. 
 

PROJECT DESCRIPTION: 

 

The project consists of the replacement of two cooling towers, associated pumps and system 
appurtenances. 

 
All work must be substantially completed within four (4) months from the Notice to Proceed. 
 
PRE-BID CONFERENCE: 
 
There will be a pre-bid walkthrough conference at the Stamford Campus, Conference Room 113,  
1 University Place, Stamford, CT. We will meet in front of the Welcome Center located in the lobby. The 
address for the parking garage is 1194 Washington Blvd. Stamford, CT on Thursday, September 1, 2016 
at 11:30 AM. This pre-bid walkthrough conference is not mandatory, however; interested bidders are 
strongly encouraged to attend to view existing conditions.  The Pre-Bid Conference will commence 
promptly at the time noted herein.   
 
REQUEST FOR INFORMATION PROCEDURE: 
 
All Requests for Information (“RFI”) must be received in writing no later than 2:00PM on August 25, 2016 
and emailed to mary_kate.sullivan@uconn.edu  using the RFI form included within the bid documents.  
Include in the subject line: RFI – Stamford Cooling Tower Replacement, #901904.  Questions received 
verbally will not be answered. All answers will be published by written Bid Clarification.  Extensions of RFI 
deadlines may only be revised via written Bid Clarification.  It is the responsibility of all bidders to verify 
that they are current with all Bid Clarifications issued prior to bid submission. 
 
Bids will be accepted at the Office of Capital Projects and Contract Administration, 3 Discovery Drive, 
Storrs, CT  06269 until 2:00 P.M. local time on Tuesday, September 13, 2016 at which time they will be 
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publicly opened and read.  
 
The Bid shall be accompanied by a Bid Bond in the amount of ten percent (10%) of the amount bid.  All 
bonds required for this Project shall be acceptable to the University and, as a minimum, issued through a 
bonding company licensed to transact such business in the State of Connecticut and named on the current 
list of "Surety Companies Acceptable on Federal Bonds" as published in the "Treasury Department Circular 
570". 
 
The successful Contractor shall be required to provide a Labor and Material Payment Bond and a 
Performance Bond for one hundred percent (100%) of the Contract price. 
 
The “Set-Aside” for this project is that (1) not less than thirty (30%) of the total Contract Price be awarded 
to subcontractors who are certified by the Connecticut Department of Administrative Services as “Small 
Business Enterprises” (“SBEs”) and (2) not less than ten (10%) of the total Contract Price be awarded to 
subcontractors who are certified by the Connecticut Department of Administrative Services as “Minority 
Business Enterprises” (“MBEs”) (the 10% set aside for MBEs may be included in the 30% set aside for 
SBEs).  The general contractors are responsible for ensuring that they and the SBEs they have selected are 
eligible contractors, and that they meet State requirements.  
 
The University reserves the right to reject any or all Bids, in whole or in part, to award any item, group of 
items, or total Bid, and to waive any informality or technical defects, if it is deemed to be in the best 
interests of the University. 
 
No Bidder may withdraw its Bid within ninety (90) days of the date of the Bid opening.  Should there be 
reasons why the Contract cannot be awarded within the specified period, the time may be extended by 
mutual agreement between the University and the Bidder. 

 

Mary Kate Sullivan, Senior Procurement Specialist 
Capital Projects and Contract Administration 
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The following Bid Documents and all Bid Clarifications are to be obtained by 

accessing the following web link: 

http://cpca.uconn.edu/construction-current-opportunities-open-bids/  

 

Click on the Project Number: 901904 for this information. 
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On Call Trade HVAC Prequalified Contractors 

 
1 Air Temp Mechanical Services, Inc. 

  Southington, CT 

 
2 

All State Construction Inc. 

  Farmington, CT 

 
3 

Modern Mechanical Systems, Inc. 

  Farmington, CT 

 
4 

Pro-Mech, Inc. 

  Bloomfield, CT 

 
5 

Titan Mechanical Contractors, Inc. 

  Manchester, CT 

 
6 

Tucker Mechanical Inc. dba JC Higgins Corp 

  Meriden, CT 
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     INSTRUCTIONS TO PREQUALIFIED BIDDERS 
 
ARTICLE 1  GENERAL PROVISIONS 
1.1  Connecticut Sales and Use Tax 
 

1.1.1  The University of Connecticut is a tax‐exempt institution.  The Contractor shall be familiar with 
the  current  regulations of  the Department of Revenue  Service. The  tax on materials or 
supplies exempted by such regulations shall not be included as part of the Bid.  A Sales Tax 
Certificate is available from the Purchasing Department upon written request. 

 
1.2  Contractor's Qualifications 
 

In the Pre‐Qualification to Bid Documents for this project, the University has reserved the right to 
request additional information from prospective Bidders beyond what may have been submitted in 
any Application and Statement of Qualifications  in response to the Invitation to Pre‐Qualify.   The 
University has also reserved the right to find any Bidder to be non‐responsible with respect to a 
specific project notwithstanding the  fact that the Bidder may have previously been pre‐qualified 
pursuant to the pre‐qualification process.  The University reaffirms these reservations of rights.  In 
finding that a Bidder is non‐responsible, the University may rely upon any information obtained prior 
to or subsequent to a finding that Bidder is pre‐qualified.   
 
1.2.1  CGS  4b‐91 Requires each bid submitted shall include a copy of a prequalification certificate 

issued by the Commissioner of Administrative Services. The bid shall also be accompanied by 
an  update  bid  statement  in  such  form  as  the  Commissioner  of Administrative  Services 
prescribes. The  form  for  such update bid  statement  shall provide  space  for  information 
regarding all projects completed by the bidder since the date the bidder's prequalification 
certificate was  issued or  renewed,  all projects  the bidder  currently has under  contract, 
including  the  percentage  of  work  on  such  projects  not  completed,  the  names  and 
qualifications of the personnel who will have supervisory responsibility for the performance of 
the contract, any significant changes in the bidder's financial position or corporate structure 
since  the  date  the  certificate  was  issued  or  renewed,  any  change  in  the  contractor's 
qualification status as determined by the provisions of subdivision (6) of subsection (c) of 
section 4a‐100 and such other relevant information as the Commissioner of Administrative 
Services prescribes. Any bid submitted without a copy of the prequalification certificate and 
an update bid statement shall be invalid and considered non‐responsible. 

 
1.3  Academic Schedule 
 

1.3.1  It is important to the University, in order to maintain the integrity of its ongoing academic 
activities, that its rules and regulations and the requirements of the Contract Documents, 
regarding noise control, traffic control etc. and other matters which may affect its operations 
be strictly adhered to, and that its academic schedule be maintained.  Therefore, all Bidders 
shall familiarize themselves with and comply with the academic schedule of the University, 
and its regulations regarding noise, traffic, etc. which are available from Architectural and 
Engineering Services.  No noise generating work shall be allowed during exam periods where 
the noise will impact classroom functions.  Examples of noise generating work include, but are 
not limited to, sawing, drilling, and hammering/jackhammering.  The Contractor shall keep 
the  University  Representative  informed  as  to  the  location  of  its  operations  to  enable 
necessary precautions or co‐ordination to be implemented. 
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1.4 Non‐Discrimination and Affirmative Action Provisions 
 

1.4.1  Non‐discrimination.   References in this section to "Contract" shall mean the execution of AIA 
101 or Purchase Order Contract; and references to "Contractor" shall mean the person or 
entity who will be solely responsible for execution of the work. 

 
(a) The following subsections are set forth here as required by section 4a‐60 of the Connecticut 

General Statutes: 
 

(1)  The  Contractor  agrees  and warrants  that  in  the  performance  of  the  Contract  such 
Contractor will not discriminate or permit discrimination against any person or group of 
persons on the grounds of race, color, religious creed, age, marital status, national origin, 
ancestry, sex, mental retardation, mental disability or physical disability, including, but not 
limited  to, blindness, unless  it  is shown by such Contractor  that such disability prevents 
performance of the work involved, in any manner prohibited by the laws of the United States 
or of the state of Connecticut. The Contractor further agrees to take affirmative action to 
insure that applicants with job‐related qualifications are employed and that employees are 
treated when employed without  regard  to  their  race, color,  religious creed, age, marital 
status,  national  origin,  ancestry,  sex, mental  retardation, mental  disability  or  physical 
disability, including, but not limited to, blindness, unless it is shown by such Contractor that 
such disability prevents performance of the work involved;  (2) the Contractor agrees, in all 
solicitations or advertisements for employees placed by or on behalf of the Contractor, to 
state  that  it  is  an  "affirmative  action‐equal  opportunity  employer"  in  accordance with 
regulations adopted by the commission;   (3) the Contractor agrees to provide each  labor 
union or representative of workers with which such Contractor has a collective bargaining 
agreement or other contract or understanding and each vendor with which such Contractor 
has a contract or understanding, a notice to be provided by the commission advising the labor 
union or workers' representative of the Contractor's commitments under this section, and to 
post copies of the notice in conspicuous places available to employees and applicants for 
employment;  (4) the Contractor agrees to comply with each provision of this section and 
sections 46a‐68e and 46a‐68f and with each  regulation or  relevant order  issued by  said 
commission pursuant to sections 46a‐56, 46a‐68e and 46a‐68f;  (5) the Contractor agrees to 
provide the Commission on Human Rights and Opportunities with such information requested 
by the commission, and permit access to pertinent books, records and accounts, concerning 
the employment practices and procedures of the Contractor as relate to the provisions of this 
section and section 46a‐56.   
  

(b) If the Contract is a public works contract, the Contractor agrees and warrants that he will make 
good faith efforts to employ minority business enterprises as subcontractors and suppliers of 
materials on such public works project.  

 
(c) "Minority business enterprise" means any small contractor or supplier of materials fifty‐one per 

cent or more of the capital stock, if any, or assets of which is owned by a person or persons:  (1) 
Who  are  active  in  the daily affairs of  the enterprise,  (2) who have  the power  to direct  the 
management and policies of the enterprise and (3) who are members of a minority, as such term 
is defined in subsection (a) of section 32‐9n;  and "good faith" means that degree of diligence 
which a reasonable person would exercise in the performance of legal duties and obligations.  
"Good faith efforts" shall include, but not be limited to, those reasonable initial efforts necessary 
to comply with statutory or regulatory requirements and additional or substituted efforts when it 
is determined that such initial efforts will not be sufficient to comply with such requirements.  

 
(d) Determination of the Contractor's good faith efforts shall include but shall not be limited to the 

following  factors:    The  Contractor's  employment  and  subcontracting  policies,  patterns  and 
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practices; affirmative advertising, recruitment and training; technical assistance activities and such 
other reasonable activities or efforts as the commission may prescribe that are designed to ensure 
the participation of minority business enterprises in public works projects.  

 
(e) The Contractor shall develop and maintain adequate documentation, in a manner prescribed by 

the commission, of its good faith efforts.  
 
(f) The Contractor shall include the provisions of sections (a) and (b) above in every subcontract or 

purchase order entered into in order to fulfill any obligation of a contract with the state and such 
provisions shall be binding on a subcontractor, vendor or manufacturer unless exempted by 
regulations or orders of the commission.  The Contractor shall take such action with respect to any 
such subcontract or purchase order as the commission may direct as a means of enforcing such 
provisions including sanctions for noncompliance in accordance with section 46a‐56;  provided, if 
such Contractor becomes involved in, or is threatened with, litigation with a subcontractor or 
vendor as a result of such direction by the commission, the Contractor may request the state of 
Connecticut to enter into any such litigation or negotiation prior thereto to protect the interests 
of the state and the state may so enter.  

 
(g) The following subsections are set forth here as required by section 4a‐60a of the Connecticut 

General Statutes: 
 

(1)  The  Contractor  agrees  and warrants  that  in  the  performance  of  the  Contract  such 
Contractor will not discriminate or permit discrimination against any person or group of 
persons on the grounds of sexual orientation, in any manner prohibited by the laws of the 
United States or of the state of Connecticut, and that employees are treated when employed 
without regard to their sexual orientation;  (2) the Contractor agrees to provide each labor 
union or representative of workers with which such Contractor has a collective bargaining 
agreement or other contract or understanding and each vendor with which such Contractor 
has a contract or understanding, a notice to be provided by the Commission on Human Rights 
and Opportunities advising the labor union or workers' representative of the Contractor's 
commitments under  this section, and  to post copies of  the notice  in conspicuous places 
available to employees and applicants for employment;  (3) the Contractor agrees to comply 
with each provision of this section and with each regulation or relevant order issued by said 
commission  pursuant  to  section  46a‐56;  and  (4)  the  Contractor  agrees  to  provide  the 
Commission on Human Rights and Opportunities with such  information requested by the 
commission, and permit access to pertinent books, records and accounts, concerning the 
employment practices and procedures of the Contractor which relate to the provisions of this 
section and section 46a‐56.  

 
(h) The Contractor shall include the provisions of section (g) above in every subcontract or purchase 

order entered into in order to fulfill any obligation of a contract with the state and such provisions 
shall be binding on a subcontractor, vendor or manufacturer unless exempted by regulations or 
orders of  the  commission.    The Contractor  shall  take  such  action with  respect  to  any  such 
subcontract or purchase order as  the  commission may direct as a means of enforcing  such 
provisions including sanctions for noncompliance in accordance with section 46a‐56;  provided, if 
such Contractor becomes involved in, or is threatened with, litigation with a subcontractor or 
vendor as a result of such direction by the commission, the Contractor may request the state of 
Connecticut to enter into any such litigation or negotiation prior thereto to protect the interests 
of the state and the state may so enter. 
 

(i) For the purposes of this entire Non‐Discrimination section, “Contract” or "contract" includes any 
extension or modification of the Contract or contract, “Contractor” or "contractor" includes any 
successors or assigns of the Contractor or contractor, "marital status" means being single, married 
as  recognized  by  the  state  of  Connecticut,  widowed,  separated  or  divorced,  and  "mental 
disability" means one or more mental disorders, as defined  in the most recent edition of the 
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American Psychiatric Association's "Diagnostic and Statistical Manual of Mental Disorders", or a 
record of or regarding a person as having one or more such disorders. For the purposes of this 
section, "Contract" does not include a contract where each contractor is (1) a political subdivision 
of the state, including, but not limited to, a municipality, (2) a quasi‐public agency, as defined in 
Conn. Gen. Stat. Section 1‐120, (3) any other state,  including but not  limited to any federally 
recognized Indian tribal governments, as defined in Conn. Gen. Stat. Section 1‐267, (4) the federal 
government,  (5)  a  foreign  government,  or  (6)  an  agency  of  a  subdivision,  agency,  state  or 
government described in the immediately preceding enumerated items (1), (2), (3), (4) or (5). 

 
1.5  Union Labor 
 

1.5.1  Attention is called to the fact that there may be construction work now being carried on at 
the site at which this construction is contemplated being done by UNION LABOR.  This fact 
must be kept in mind by all Bidders submitting proposals for this work. 

 
1.6  Labor Market Area 
 

1.6.1  All Bidders shall have read Sections 31‐52 and 31‐52a of the Connecticut General Statutes, as 
amended.   These references relate to the preference of State citizens, the preference of 
residents of the labor market area in which the work under the Contract is to be done and the 
penalties for violations. 

 
1.7  Wage Rates 
 

1.7.1  If this project involves new construction of a building or other structure or improvement, and 
the total cost of all Work to be performed by Contractors and Subcontractors is $400,000.00 
or more, or if the project involves remodeling, refurbishing, rehabilitation, alteration or repair 
of a building or other structure or improvement, and such total cost is $100,000.00 or more, 
then:   

 
.1  The wages paid on an hourly basis to any mechanic, laborer or workman employed 

upon  the  work  herein  contracted  to  be  done  and  the  amount  of  payment  or 
contribution paid or payable on behalf of each such employee to any employee welfare 
fund as defined in Subsection (h) of Section 31‐53 of the Connecticut General Statutes, 
shall be at a rate equal to the rate customary or prevailing for the same work in the 
same trade or occupation in the town in which such project is being constructed.  Any 
Contractor who is not obligated by agreement to make payment or contribution on 
behalf  of  such  employees  to  any  such  employee welfare  fund  shall  pay  to  each 
employee  as  part  of  his  wages  the  amount  of  payment  or  contribution  for  his 
classification on each payday. 

 
1.7.2  The State of Connecticut Labor Department Wage Rate Schedule, when  required by  the 

University,  shall be provided with  these documents or will be  issued as part of  the bid 
documents or by Bid Clarification/Addendum hereto and is deemed to reflect such customary 
or prevailing wages  for  this project, and  is hereby  incorporated and made a part of  the 
Contract Documents. 

 
1.7.3  Each contractor who is awarded a contract on or after October 1, 2002 shall be subject to 

provisions of the Connecticut General Statutes, Section 31‐53 as amended by Public Act 02‐
69, “An Act Concerning Annual Adjustments to Prevailing Wages”. 
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1.7.4  Wage  Rates  will  be  posted  each  July  1st  on  the  Department  of  Labor  Website:  

www.ctdol.state.ct.us. Such prevailing wage adjustment will not be considered a matter for 
an annual contract amendment. 

 
1.7.5  Wage rates shall be paid pursuant to Section 31‐53 and 31‐54 of the Connecticut General 

Statutes, and any regulations issued hereunder. 
 
1.7.6  Sec. 31‐53b. Construction safety and health course. New miner training program. Proof of 

completion  required  for  mechanics,  laborers  and  workers  on  public  works  projects. 
Enforcement. Regulations. Exceptions. (a) Each contract for a public works project entered 
into on or after July 1, 2009, by the state or any of its agents, or by any political subdivision of 
the state or any of its agents, described in subsection (g) of section 31‐53, shall contain a 
provision requiring that each contractor furnish proof with the weekly certified payroll form 
for the first week each employee begins work on such project that any person performing the 
work of a mechanic, laborer or worker pursuant to the classifications of labor under section 
31‐53 on such public works project, pursuant to such contract, has completed a course of at 
least  ten  hours  in  duration  in  construction  safety  and  health  approved  by  the  federal 
Occupational  Safety  and Health Administration or, has  completed  a new miner  training 
program approved by the Federal Mine Safety and Health Administration in accordance with 
30 CFR 48 or, in the case of telecommunications employees, has completed at least ten hours 
of training in accordance with 29 CFR 1910.268. (b) Any person required to complete a course 
or program under subsection (a) of this section who has not completed the course or program 
shall be subject to removal from the worksite if the person does not provide documentation 
of having completed such course or program by the fifteenth day after the date the person is 
found to be in noncompliance.  

 
ARTICLE 2  BIDDERS' REPRESENTATIONS 
2.1  The amount of each Bid shall be deemed to include the entire cost and expense of every item of labor, 

material and overhead necessary to complete the work bid upon, as specified, in full detail ready for 
use.  The risk of all such costs and expenses shall be deemed assumed by the successful Bidder.  The 
University shall assign a University Representative to work with the successful Contractor as a liaison. 

 
2.2  In performing its obligations under this Contract, the Contractor agrees to comply with all applicable 

states, laws, ordinances, regulations, codes, rules or orders of, or issued by, any governmental body 
having jurisdiction over the work, location of the work or contract. 

 
 
ARTICLE 3  BIDDING DOCUMENTS 
3.1   Bid Clarifications, Addenda and Interpretations 
 

3.1.1  No  interpretations  of  the  meaning  of  the  Drawings,  specifications  or  other  Contract 
Documents will be made orally to any Bidder.  Every request for such interpretation must be 
made in writing to the University Office of Capital Project & Contract Administration, and to 
be given consideration shall be received at the specified date outlined within the invitation to 
bid and/or adjusted by a bid clarification/addenda. 

 
3.1.2  Any and all such  interpretations and any supplemental  instructions will be  in the form of 

written bid clarification/addenda which, if issued, will be posted on the University’s Capital 
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Projects and Contract Administration’s Department website; www.cpca.uconn.edu.  for all 
prospective Bidders to access or for those without access to a computer you can obtain them 
through Joseph Merritt, no later than five (5) days prior to the date fixed for the opening of 
Bids.  Failure of any Bidder to receive any such addendum or interpretation shall not release 
any Bidder from any obligations under his Bid as submitted, provided notice has been sent to 
the address furnished by such prospective Bidder for the transmittal of notices, addenda and 
interpretations.  It shall be the Bidder's responsibility to make inquiry as to, and to obtain, the 
Addenda issued, if any.  

 
3.1.3  The number of days shown in 3.1.1 and 3.1.2 may differ from the actual dates given in an 

Agenda for a Pre‐Bid or Pre‐Proposal Conference, if so, the number of days listed are, hereby, 
superseded by the Agenda dates, unless the Bid or Proposal is extended by Addendum, in 
which case the number of days will again apply unless stated differently in the Addendum. 

 
3.1.4  Bidders shall promptly notify the University of any ambiguity, inconsistency or error which 

they may discover upon examination of these Contract Documents. 
 
ARTICLE 4  BIDDING PROCEDURES 
4.1   Requests for Information 
 

4.1.1    Enclosed with this Invitation to Submit Proposals Manual is a Request for Information Form 
(RFI).  All questions/clarifications must be submitted in writing on this form and before the 
prescribed RFI Deadline.  No verbal questions will be answered.  All answers to RFI’s will be 
issued in a Bid Clarification/Addenda.  Form is at the end of this document. 

 
4.2     Form of Proposal 
 

4.2.1  Enclosed with this Invitation to Submit Proposals Manual is a Form of Proposal.  Bids shall be 
submitted on a copy of this form.  Additional instructions to bidders including information on 
submission of bids and award and Contract appear on this form.  All documents required by 
these Bid Documents must be returned with your Bid. 

 
4.3  Bids and Rejection of Bids 
 

4.3.1  General Bids shall be for the complete work as specified and shall include the names of any 
Subcontractors for the classes of work specified in the Form of Proposal, and for each other 
class of work for which the University has required a separate section and the dollar amounts 
of  their subcontracts, and  the General Contractor shall be selected on  the basis of such 
general Bids.  It shall be presumed that the general Bidder intends to perform with its own 
employees all work in such four classes and such other classes, for which no Subcontractor is 
named.   The general Bidder's qualifications  for performing such work shall be subject to 
review by the University pursuant to the Bid and the Contract Documents. 

 
4.3.2  Bids  shall be  submitted only on  the  forms  furnished  for  the specific project, which shall 

include a completed Form of Proposal containing all information required on the Proposal 
form, executed with an original signature by a duly authorized officer or representative of the 
Bidder, and, in the case of a Joint Venture, by duly authorized representatives of each Joint 
Venture.    In no  event will Bids or  changes  in Bids made by  telephone,  email or  fax be 
considered.  Any Form of Proposal omitting or adding items, altering the form, containing 
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conditional or alternative Bids, or without the original signature of the Bidder or its authorized 
representative, may be rejected. 

 
4.3.3  Any Bids received after the scheduled closing time for the receipt of Bids will be returned to 

the Bidders unopened. 
 

4.3.4  Any Bid once deposited with the University of Connecticut may only be withdrawn by letter of 
request, signed by the depositing Bidder and presented to the Office of Capital Project and 
Contract Administration, prior to the time of opening of any Bid for the project designated or 
identified project. 

 
4.4  Bid Security 
 

4.4.1  Each Bid must be accompanied by a certified check payable to the order of the University of 
Connecticut, or  the Bid may be accompanied by a Bid Bond  in  the  form required by the 
University, having as surety thereto such surety company or companies acceptable to the 
University and as are authorized to do business in this State, for an amount not less than 10 
per cent of the Bid.  All checks submitted by unsuccessful Bidders shall be returned to them 
after  the  Contract  has  been  awarded.    Bid  Security  is  not  required  for  projects  under 
$50,000.00.   

 
4.4.2  Failure of the successful Bidder to file the required Performance and Labor & Material bonds 

shall be just cause for the amount of the security deposited with the Bid to be forfeited, any 
part of the whole of which may be used to make up the difference between the Bid of the 
defaulting Bidder and the Bid of the next lowest responsible qualified Bidder to whom the 
work is finally awarded.  Failure to execute a contract after award as specified and Bid shall 
also result in the forfeiture of such Bid Bonds or Certified Check. 

 
4.5  Subcontractors 
 

4.5.1  The Contractor  shall not  contract with  a person or  entity who  appears on  the  State of 
Connecticut Debarment List, the Federal Davis Bacon Act Debarment List, both of which are 
available  through:   http://ctdol.state.ct.us or  the Federal List of Excluded Parties Listing 
System available through:  http://epls.arnet.gov 

 
4.5.2  The Bidder shall furnish, with his submitted Bid, as is set forth in the Proposal Form, in the 

space  provided  for  such  purpose,  the  names  and  prices  of  responsible  and  qualified 
Subcontractors who are actually to perform the following categories of work under the Base 
Bid, if their prices exceed $25,000.00: 

 
.1  Masonry 
.2  Electrical 
.3  Mechanical other than HVAC 
.4  HVAC   
.5  Any other class of work identified in the Proposal Form for which a blank space has 

been provided. 
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4.5.3  The Bidder further agrees that each of the Subcontractors listed on the Proposal Form will be 
used for the work indicated at the amount stated unless a substitution is permitted by the 
University. 

 
4.5.4  The Bidder  further agrees and warrants  that he has made good  faith efforts  to employ 

minority  business  enterprises  as  Subcontractors  and  suppliers  of materials  under  such 
contract and shall provide the Commission on Human Rights and Opportunities with such 
information as is requested by the Commission concerning his employment practices and 
procedures  as  they  relate  to  the  provisions  of  the  general  statutes  governing  contract 
requirements. 

 
4.5.5  Pursuant  to  Connecticut  General  Statutes  Section  49‐41a,  for  every  contract  with  the 

University for the construction, alteration or repair of any building or work, (1) the Contractor, 
within 30 days after payment to the Contractor by the University, shall be required to pay any 
amounts due any Subcontractor, whether for labor performed or materials furnished, when 
the labor or materials have been included in a requisition submitted by the Contractor and 
paid by the University; (2) the Contractor shall include in each of its subcontracts a provision 
requiring each Subcontractor to pay any amounts due any of its Subcontractors, whether for 
labor performed or materials furnished, within 30 days after each Subcontractor receives a 
payment  from  the Contractor which  encompasses  labor or materials  furnished by  such 
Subcontractor. 

 
4.5.6  Within five days after being notified of the award of a general Contract by the University, or, 

in the case of an approval of a substitute Subcontractor by the University, within five days 
after being notified of  such approval,  the general Bidder  shall present  to each  listed or 
substitute Subcontractor: 

 
.1  A subcontract in the form set forth in Section 4b‐96 of the Connecticut General Statutes 

and must be executed with all of your named subcontractors in your form of proposal. 
 

.2  A notice of the time  limit under this section for executing a subcontract.  If a listed 
Subcontractor fails within five days, Saturdays, Sundays and legal holidays excluded, 
after  presentation  of  a  subcontract  by  the  general  Bidder  selected  as  a  General 
Contractor, to perform his agreement to execute a subcontract in the form hereinafter 
set  forth with  such  general Bidder,  contingent upon  the execution of  the general 
Contract, the General Contractor shall select another Subcontractor, with the approval 
of the University.  When seeking approval for a substitute Subcontractor, the general 
Bidder shall provide the University with all documents showing (a) the general Bidder's 
proper  presentation  of  a  subcontract  to  the  listed  Subcontractor  and,  (b) 
communications to or from such Subcontractor after such presentation.  The University 
shall adjust the Contract Price to reflect the difference between the amount of the price 
of the new Subcontractor and the amount of the price of the listed Subcontractor, if the 
new Subcontractor's price  is  lower and may adjust such Contract Price,  if  the new 
Subcontractor's price is higher.  The general Bidder shall, with respect to each listed 
Subcontractor or approved substitute Subcontractor, file with the University a copy of 
each executed  subcontract within  ten days, Saturdays, Sundays and  legal holidays 
excluded, of presentation of a subcontract to such Subcontractor. 

 
.3  In the event of any conflict or inconsistency between the University of Connecticut’s 
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Subcontract form and the Contractor’s standard Subcontract form, the provisions of the 
University of Connecticut’s Subcontract form shall prevail.  Any standard Subcontract 
form  used  will  be  attached  as  a  supplement  to  the  University  of  Connecticut’s 
Subcontract form. 

 
4.6  LIQUIDATED DAMAGES 
 

4.6.1  Liquidated Damages of Five Hundred and 00/100 Dollars ($500.00) per calendar day shall 
be assessed if the Contractor fails to achieve Substantial Completion, or causes delay to 
the Substantial Completion of any portion of the Work within the Contract Time. 

 
 
4.7  COMMISSION ON HUMAN RIGHTS AND OPPORTUNITIES CONTRACT COMPLIANCE 

REGULATIONS: 
 

The contract to be awarded is subject to contract compliance requirements mandated by Sections 4a‐
60 and 4a‐60a of the Connecticut General Statutes; and, when the awarding agency  is the State, 
Sections 46a‐71(d) and‐81i(d) of the Connecticut General Statutes. There are Contract Compliance 
Regulations codified at Section‐68j‐21 through 43 of the Regulations of Connecticut State Agencies, 
which establish a procedure for awarding all contracts covered by Sections 4a‐60 and 46a‐71(d) of the 
Connecticut  General  Statutes.  According  to  Section  46a‐68j‐30(9)  of  the  Contract  Compliance 
Regulations, every agency awarding a contract subject to the contract compliance requirements has 
an obligation to “aggressively solicit the participation of legitimate minority business enterprises as 
bidders, contractors, subcontractors and suppliers of materials.” Minority business enterprise”  is 
defined in Section 4a‐60 of the Connecticut General Statutes as a business wherein fifty‐one percent 
or more of the capital stock, or assets belong to a person or persons: “(1) Who are active in daily 
affairs of  the enterprise;  (2) who have  the power  to direct  the management and policies of  the 
enterprise; and (3) who are members of a minority, as such term is defined in subsection (a) of Section 
32‐9n.”  “Minority” groups are defined in Section 32‐9n of the Connecticut General Statutes as “(1) 
Black Americans . . .(2) Hispanic Americans . . . (3) persons who have origins in the Iberian Peninsula . . 
.  (4)Women  .  .  .  (5) Asian Pacific Americans and Pacific  Islanders;  (6) American  Indians  .  .  .” An 
individual with a disability is also a minority business enterprise as provided by Section 4a‐60g of the 
Connecticut General Statutes. The above definitions apply to the contract compliance requirements by 
virtue of Section 46a‐68j‐21(11) of the Contract Compliance Regulations. The awarding agency will 
consider  the  following  factors  when  reviewing  the  bidder’s  qualifications  under  the  contract 
compliance requirements:(a) the bidder’s success in implementing an affirmative action plan;(b) the 
bidder’s success in developing an apprenticeship program complying with Sections 46a‐68‐1 to 46a‐
68‐17 of  the Administrative Regulations of Connecticut State Agencies,  inclusive;(c)  the bidder’s 
promise to develop and implement a successful affirmative action plan;(d) the bidder’s submission of 
employment  statistics  contained  in  the  “Employment  Information  Form”,  indicating  that  the 
composition of its workforce is at or near parity when compared to the racial and sexual composition 
of the workforce in the relevant labor market area; and(e) the bidder’s promise to set aside a portion 
of the contract for  legitimate minority business enterprises. See Section 46a‐68j‐30(10)(E) of the 
Contract Compliance Regulations. 

   
4.7.1   The following BIDDER CONTRACT COMPLIANCE MONITORING REPORT must be completed in 

full, signed, and submitted with the bid for this contract. The contract awarding agency and 
the Commission on Human Rights and Opportunities will use  the  information contained 
thereon to determine the bidders compliance to Sections 4a‐60 and 4a‐60a CONN. GEN. 
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STAT., and Sections 46a‐68j‐23 of the Regulations of Connecticut State Agencies regarding 
equal employment opportunity, and the bidders __good faith efforts to  include minority 
business enterprises as subcontractors and suppliers for the work of the contract. 

 
1) Definition of Small Contractor: 
Section 4a‐60g CONN. GEN. STAT. defines a small contractor as a company that has been 
doing business under the same management and control and has maintained its principal 
place of business in Connecticut for a one year period immediately prior to its application for 
certification under this section, had gross revenues not exceeding ten million dollars in the 
most recently completed fiscal year, and at least fifty‐one percent of the ownership of which 
is held by a person or persons who are active in the daily affairs of the company, and have the 
power  to direct  the management  and policies of  the  company, except  that a nonprofit 
corporation shall be construed to be a small contractor if such nonprofit corporation meets 
the requirements of subparagraphs (A) and (B) of subdivision 4a‐60g CONN. GEN. STAT. 

 
2) Description of Job Categories (as used in Part IV Bidder Employment Information) 
MANAGEMENT: Managers plan, organize, direct, and  control  the major  functions of an 
organization through subordinates who are at the managerial or supervisory level. They make 
policy decisions and set objectives for the company or departments. They are not usually 
directly involved in production or providing services. Examples include top executives, public 
relations managers, managers of operations specialties (such as financial, human resources, 
or purchasing managers), and construction and engineering managers. 
BUSINESS  AND  FINANCIAL  OPERATIONS:  These  occupations  include  managers  and 
professionals who work with the financial aspects of the business. These occupations include 
accountants  and  auditors,  purchasing  agents,  management  analysts,  labor  relations 
specialists, and budget, credit, and financial analysts.  
COMPUTER SPECIALISTS: Professionals responsible for the computer operations within a 
company  are  grouped  in  this  category.  Examples  of  job  titles  in  this  category  include 
computer programmers, software engineers, database administrators, computer scientists, 
systems analysts, and computer support specialists 
ARCHITECTURE  AND  ENGINEERING:  Occupations  related  to  architecture,  surveying, 
engineering, and drafting are included in this category. Some of the job titles in this category 
include  electrical  and  electronic  engineers,  surveyors,  architects,  drafters,  mechanical 
engineers, materials engineers, mapping technicians, and civil engineers. 
OFFICE AND ADMINISTRATIVE SUPPORT: All clerical‐type work is included in this category. 
These jobs involve the preparing, transcribing, and preserving of written communications and 
records;  collecting  accounts;  gathering  and  distributing  information;  operating  office 
machines and electronic data processing equipment; and distributing mail. Job titles listed in 
this category include telephone operators, payroll clerks, bill and account collectors, customer 
service  representatives,  files  clerks,  dispatchers,  shipping  clerks,  secretaries  and 
administrative assistants, computer operators, mail clerks, and stock clerks. 
BUILDING AND GROUNDS CLEANING AND MAINTENANCE:  
This  category  includes  occupations  involving  landscaping,  housekeeping,  and  janitorial 
services. Job titles found in this category include supervisors of landscaping or housekeeping, 
janitors, maids, grounds maintenance workers, and pest control workers. 
CONSTRUCTION AND EXTRACTION: This category includes construction trades and related 
occupations.  Job  titles  found  in  this  category  include  boilermakers, masons  (all  types), 
carpenters, construction laborers, electricians, plumbers (and related trades), roofers, sheet 
metal workers, elevator installers, hazardous materials removal workers, paperhangers, and 
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painters.  Paving,  surfacing,  and  tamping  equipment  operators;  drywall  and  ceiling  tile 
installers; and carpet, floor and tile installers and finishers are also included in this category. 
First line supervisors, foremen, and helpers in these trades are also grouped in this category.. 
INSTALLATION,  MAINTENANCE  AND  REPAIR:  Occupations  involving  the  installation, 
maintenance, and repair of equipment are included in this group. Examples of job titles found 
here are heating, ac, and  refrigeration mechanics and  installers;  telecommunication  line 
installers  and  repairers;  heavy  vehicle  and  mobile  equipment  service  technicians  and 
mechanics;  small  engine  mechanics;  security  and  fire  alarm  systems  installers; 
electric/electronic repair, industrial, utility and transportation equipment; millwrights; riggers; 
and manufactured building and mobile home installers. First line supervisors, foremen, and 
helpers for these jobs are also included in the category. 
MATERIAL MOVING WORKERS: The job titles included in this group are Crane and tower 
operators; dredge, excavating, and  lading machine operators; hoist and winch operators; 
industrial  truck and  tractor operators; cleaners of vehicles and equipment;  laborers and 
freight,  stock, and material movers, hand; machine  feeders and offbearers; packers and 
packagers, hand; pumping station operators; refuse and recyclable material collectors; and 
miscellaneous material moving workers.  

 
3) Definition of Racial and Ethnic Terms (as used in Part IV Bidder Employment Information): 
White (not of Hispanic Origin)‐ All persons having origins in any of the original peoples of 
Europe, North Africa, or the Middle East. 
Black (not of Hispanic Origin)‐ All persons having origins in any of the Black racial groups of 
Africa.  
Hispanic‐ All persons of Mexican, Puerto Rican, Cuban, Central or South American, or other 
Spanish culture or origin, regardless of race. 
Asian or Pacific Islander‐ All persons having origins in any of the original peoples of the Far 
East, Southeast Asia, the Indian subcontinent, or the Pacific Islands. This area includes China, 
India, Japan, Korea, the Philippine Islands, and Samoa. 
American Indian or Alaskan Native‐ All persons having origins in any of the original peoples of 
North  America,  and  who  maintain  cultural  identification  through  tribal  affiliation  or 
community recognition 

 
ARTICLE 5  CONSIDERATION OF BIDS 
5.1  Every general bid which is conditional or obscure, or which contains any addition not called for shall be 

invalid; and the University shall reject every such general Bid.  The University shall be authorized to 
waive minor irregularities, which it considers in its best interest, provided the reasons for any such 
waiver are stated in writing by the University and made a part of the contract file.  No such general Bid 
shall be rejected because of the failure to submit prices for, or information relating to, any item or 
items for which no specific space is provided in the general Proposal Form furnished by the University, 
but this sentence shall not be applicable to any failure to furnish prices or information required by 
Articles 4.2.1 and 4.4.1 above to be furnished in the form provided by the University.  The University 
also reserves the right to reject any and all bids and again advertise for bids, or to otherwise proceed as 
permitted under Connecticut General Statues 10a‐109a through 10a‐109y. 

 
5.2  General Bids shall be publicly opened and read by the University forthwith.  The University may require 

in the Proposal Form that the General Contractor agree to perform a stated, minimum percentage of 
work with his own  forces.   The University may also require the General Contractor to set aside a 
portion of the contract for Subcontractors who are eligible for set aside contracts.  The University shall 
not permit substitution of a Subcontractor for one named in accordance with the provisions of these 
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Instructions or substitution of a Subcontractor for any designated subtrade work bid to be performed 
by the General Contractor's own forces, except for good cause.  The term "good cause" includes but is 
not limited to a Subcontractor's or, where appropriate, a General Contractor's:  (1) Death or physical 
disability, if the listed Subcontractor is an individual; (2) dissolution, if a corporation or partnership; (3) 
bankruptcy; (4) inability to furnish any performance and payment bond shown on the Proposal Form; 
(5) inability to obtain, or loss of, a license necessary for the performance of a particular category of 
work;  (6)  failure  or  inability  to  comply  with  a  requirement  of  law  applicable  to  Contractors, 
Subcontractors, on construction, alteration, or repair projects; (7) failure to perform his agreement to 
execute a subcontract under Connecticut General Statutes Section 4b‐96. 

 
5.3  The general Bid Price shall be the price set forth in the space provided on the general Proposal Form.  

No general Bid shall be rejected (1) because of error in setting forth the name of a Subcontractor as 
long  as  the  Subcontractors  designated  are  clearly  identifiable,  or  (2)  because  the Drawings  and 
specifications do not accompany the Bid or are not submitted with the Bid.  FAILURE TO CORRECTLY 
STATE A SUBCONTRACTOR'S PRICE MAY BE CAUSE FOR REJECTION OF THE GENERAL BIDDER'S BID. 

 
5.4  Any General Contractor who violates any provision of Connecticut General Statutes Section 4b‐95 may 

be disqualified from bidding on other contracts that are subject to the provisions of Chapter 60 of the 
General Statutes for a period not to exceed twenty‐four months, commencing from the date on which 
the violation is discovered, for each violation. 

 
5.5  The University reserves the right to accept or reject any or all Bids within 90 calendar days of the Bid 

opening, and the Bidder agrees that it may not modify, withdraw, or cancel its Bid and that its Bid Price 
will be firm for this 90 day period.  This 90 day period may be extended by mutual agreement between 
the University and the Bidder. 

 
5.6  The project will be awarded to the responsible qualified Bidder submitting the lowest Bid in compliance 

with the Bid requirements and within the budget, subject to the provisions of Connecticut General 
Statues 10a‐109a through 10a‐109y. 

 
5.7  The University reserves the right to elect to implement some, all or none of the Alternates and/or 

Options set forth in the Proposal forms, as may be in the best interest of the University.  The low Bid 
shall  be  determined  by  taking  the  Base  Price  set  forth  in  the  Proposal  form  as  selected  by  the 
University, plus the Alternates and/or Options selected by the University. 

 
5.8  The Bidder agrees that  if selected as General Contractor, he shall, within ten (10) days, Saturdays, 

Sundays and legal holidays excluded, after presentation thereof by the University, execute a contract in 
accordance with the terms of the general Bid. 

 
ARTICLE 6  POST‐ BID INFORMATION 
6.1  Affirmative Action 
 

6.1.1  Pursuant to Connecticut General Statutes Section 46a‐68d, if this project is estimated to cost 
more than $50,000.00 then:  In the event that the Bidder's Bid is accepted, after acceptance, 
but before a contract is awarded, the successful Bidder shall file and have approved by the 
Commission on Human Rights and Opportunities an Affirmative Action Plan.  The Commission 
may  provide  for  conditional  acceptance  of  an Affirmative Action  Plan  provided written 
assurances are given by the Contractor that it will amend its plan to conform to affirmative 
action requirements.  The University shall withhold 2% of the total Contract Price per month 
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from any payment made to such Contractor until such time as the Contractor has developed 
an Affirmative Action Plan, and received the approval of the Commission.  Notwithstanding 
the provisions of Connecticut General Statutes Section 46a‐68d, a Contractor subject to the 
provisions of that Section may file a plan in advance of or at the same time as its Bid. 

 
6.1.2  The University shall not enter into a contract with any Bidder or prospective Contractor unless 

the  Bidder  or  prospective  Contractor  has  satisfactorily  complied with  the  provisions  of 
Sections 4a‐60, 32‐9e, 46a‐56 and 46a‐68c to 46a‐68f, inclusive of the Connecticut General 
Statutes, or submits a program for compliance acceptable to the Commission on Human 
Rights and Opportunities. 

 
6.1.3  The Contractor shall designate an "Equal Opportunity Contract Compliance Officer" for the 

project.  The Contractor designee, in addition to any other duties assigned by the Contractor, 
shall have the following responsibilities for the implementation of the Contractor Affirmative 
Action Plan (AAP) that is required for the project pursuant to Connecticut General Statutes 
Section’s 46a‐68c and 46a‐68d. 

 
.1  Maintain  a  project  EEO  file  to  include  all  records,  correspondence  and  other 

documentation related to the project AAP. 
 

.2  Communicate to and inform all project Contractors and Subcontractors, regardless of 
tier, and labor referral organizations (if applicable) about project equal opportunity and 
AAP expectations and performance requirements. 

 
.3  Compile all on‐site Contractor MONTHLY EMPLOYMENT UTILIZATION REPORTS (form 

CHRO cc‐257) and submit a cumulative report for the project each month to report on 
contractor compliance  to project AAP hiring goals.   The cumulative report shall be 
submitted to the contract awarding agency and to the Commission on Human Rights 
and Opportunities by the 15th day following the end of each calendar month during the 
pendency of the on‐site construction work of the project. 

 
    .4   Attach a copy of your transmittal letter to CHRO as a document to be submitted with 

your invoice. 
 

.5  Compile and submit a QUARTERLY SMALL CONTRACTOR AND MINORITY BUSINESS 
ENTERPRISE  PAYMENT  STATUS  REPORT  (form  CHRO  cc‐258)  to  report  on  the 
participation of such Contractors identified to participate on the project.  The report 
shall be submitted to the contract awarding agency and to the Commission on Human 
Rights and Opportunities by the 15th day following the end of each calendar quarter 
during the pendency of the on‐site construction work of the project. 

 
    .6  Attach a copy of your transmittal letter to CHRO as a document to be submitted with 

your invoice. 
     

.7  Participate in project job meetings to inform project Contractors about project equal 
opportunity and AAP performance. 
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.8  Coordinate "External Communication" section (employment outreach) of contractor 
AAP for all employment opportunities resultant during the course of the project from 
all project Contractors and maintain documentation of all contacts and responses. 

 
6.2  Tax Identification 
 

6.2.1  The Contractor shall  furnish  to  the Owner, at  the  time of execution of the Contract, the 
following information 

 
.1  The identity and addresses of all subcontractors performing work on the project. 
.2  The Connecticut tax registration numbers of the Contractor and all subcontractors. 
.3  The  Federal  Social  Security  account  numbers,  or  Federal  Employer  Identification 

numbers, or both, if applicable, for the Contractor and all subcontractors. 
 

6.2.2  The aforementioned information shall be continuously updated by the Contractor to reflect 
any additions or changes to the previously identified subcontractors.  Any final additions or 
changes to this information shall be submitted to the Owner with the Contractor's application 
for final payment. 

 
6.3  Labor Rates 
 
  6.3.1  The Contractor shall provide labor rates for trade labor work self‐performed by the Contractor 

utilizing the labor rate form template provided by the Owner and located at the following 
weblink: 

    http://paes.uconn.edu/contractors‐working‐at‐uconn/  
 
 
ARTICLE 7  PERFORMANCE AND PAYMENT BONDS AND CERTIFICATE OF COMPLIANCE.   
7.1  Performance Bond 
 

7.1.1  Prior to execution of the Contract, the successful Bidder shall substitute for the check or Bid 
Bond accompanying his Bid, an executed University of Connecticut Performance Bond, in the 
amount of 100 per cent of the Contract Price, conditioned upon the faithful performance of 
the Contract.  See Form of Proposal for the appropriate form to be executed.  

 
7.2  Labor and Material Payment Bond 
 

7.2.1  Prior to execution of the Contract, the Bidder shall submit a University of Connecticut Labor 
and Material Payment Bond in the sum of not less than 100 per cent of the Contract Price, 
containing the condition that the Contractor will promptly pay for all material furnished and 
labor, supplied or performed in the prosecution of the work whether or not said material or 
labor  is  involved and/or becomes a component part of  the structure or structures  to be 
erected.  Such additional bond shall be held for the use of each party who, as Subcontractor 
or otherwise, shall have furnished material or supplies or shall have performed labor in the 
prosecution of the work as herein provided and who has not been paid therefore.   Such 
additional bond shall provide specifically that any person may bring suit thereon in the name 
of the person suing, prosecute the same to the final judgment and have execution thereon for 
such sum or sums as may be justly due.  The State shall not be liable to furnish counsel nor for 
the payment of any costs or expenses of any such suit.  This bond is to be furnished pursuant 
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to Section 49‐41 of the General Statutes of Connecticut, and claims thereon shall be subject to 
the provisions of Connecticut General Statutes Section 49‐42. Such forms will be provided 
with the Letter of Intent to award to be executed.  

 
7.3  Nonresident Contractor Certificate of Compliance 
 
  7.3.1  Prior to execution of the Contract, the Bidder shall submit proof that ensures they and all 

subcontractors  being  contracted  to  perform work  under  the  awarded  bid;  are  State  of 
Connecticut resident contractors.   Such proof shall be in a form on the awarding Contractor’s 
letter head signed by the owner or principle of the company having authority to ensure that 
all agreements entered into under this contract are in‐state resident contractors.  Should the 
awarding Contractor and/or subcontractors who will perform work under this contract, are 
nonresident of the State of Connecticut, the awarding Contractor must provide a Certificate of 
Compliance from the Department of Revenue Services (DRS) for those nonresident firms who 
will  be  under  contract.    This  Certificate  of  Compliance  is  pursuant  to  Statue  12‐430  as 
amended by 2005 Connecticut Public Acts 260, 6; Connecticut Agencies Regulations 12‐430 
(7)‐1.   

 
7.4  General Provisions Regarding Bonds 
 

7.4.1  The aforementioned Performance and Payment bonds shall be provided in the forms required 
by the University, samples of which are appended hereto.  If the Contractor is a Joint Venture, 
all such bonds shall name all joint ventures as principals.  The Contractor shall require the 
attorney‐in‐fact who executes the required bonds on behalf of the surety to affix thereto a 
certified and current copy of the power of attorney.  The above bonds shall be required for 
awards for which the total estimated cost of labor and materials under the Contract is at least 
$100,000.00.   The above bonds shall be acceptable to the University and, as a minimum, 
issued  through  a  bonding  company  licensed  to  transact  such  business  in  the  State  of 
Connecticut and named on  the current  list of "Surety Companies Acceptable on Federal 
Bonds" as published in the "Treasury Department Circular 570." 

 
ARTICLE 8 AFFIDAVITS/ETHICS AFFIRMATIONS 
8.1  Affidavits/Ethics Affirmations to be completed in accordance with the instructions provided on the OPM website 

for each Affidavits/Ethics Affirmations. 

Form 5. Consulting Agreement Affidavit (for contract values >$50,000) 

Form 6. Affirmation of Receipt of State Ethics Laws Summary (for contract values >$500,000) 

8.2  With regard to a State contract as defined in P.A. 07‐1 having a value in a calendar year of $50,000 or more or a 
combination of series of such agreements or contracts having a value of $100,000 or more, the authorized 
signatory to this submission in response to the State’s solicitation expressly state contractors of state campaign 
contribution and solicitation prohibitions, and will  inform  its principals of the contents of the notice.   See 
attached SEEC Form 11. 

Obtain OPM has posted the approved Forms on the OPM Web site ‐ 
http://www.opm.state.ct.us/secr/forms/ContractAffidavitRequirements.htm 

 
ARTICLE 9    CONTRACT 
9.1  A draft of the contract has been provided with the bid documents. The University reserves the right to modify 

the contract or wave any informality as it deems to be in the best interest of the University. By submitting a bid 
the Contractor accepts the contract and any modifications that the University deems necessary to it without 
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exception.  Exceptions to the contract submitted by the Contractor at any time will not be considered.   

 

REQUEST FOR INFORMATION FORM 
 

 
 
TO:    Mary Kate Sullivan      FROM: ________________________________ 

Mary_kate.sullivan@uconn.edu          (Name of Bidding Firm) 
 
            Contact Name: __________________________ 
   
RFI Deadline:  See Invitation/Bid Clarifications  
   
 
Specification Section:_________  Drawing No. / Drawing Date: _____________________ 
 
 
QUESTION (Please be specific):                     
 
                           
 
                           
 
                           
 
                           
 
                         
 
                           
 
                           
 
                           
 
                           
 
                           
 
Signature :                Date: __________________   
 
NOTE:    All questions must be submitted in writing before the prescribed RFI Deadline.  No verbal questions will be answered. 

 All questions must be submitted in writing on this RFI Form.  All answers to RFI’s will be issued in a Bidder’s 
Clarification. 
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STATE OF CONNECTICUT 
STATE ELECTIONS ENFORCEMENT COMMISSION 
20 Trinity Street Hartford, Connecticut 06106—1628 
 

 
SEEC FORM 11  

     
NOTICE  TO  EXECUTIVE  BRANCH  STATE  CONTRACTORS  AND  PROSPECTIVE  STATE  CONTRACTORS  OF  CAMPAIGN 

CONTRIBUTION AND SOLICITATION BAN 
 

This notice is provided under the authority of Connecticut General Statutes 9‐612(g)(2), as amended by P.A. 07‐1, and is for 
the purpose of informing state contractors and prospective state contractors of the following law (italicized words are 
defined below):  

 
Campaign Contribution and Solicitation Ban  
No  state  contractor, prospective  state  contractor, principal of a  state  contractor or principal of a prospective  state 
contractor, with regard to a state contract or state contract solicitation with or from a state agency in the executive branch 
or a quasi‐public agency or a holder, or principal of a holder of a valid prequalification certificate, shall make a contribution 
to, or solicit contributions on behalf of (i) an exploratory committee or candidate committee established by a candidate for 
nomination or election to the office of Governor, Lieutenant Governor, Attorney General, State Comptroller, Secretary of 
the State or State Treasurer, (ii) a political committee authorized to make contributions or expenditures to or for the 
benefit of such candidates, or (iii) a party committee;  
 
In addition, no holder or principal of a holder of a valid prequalification certificate, shall make a contribution to, or solicit 
contributions on behalf of (i) an exploratory committee or candidate committee established by a candidate for nomination 
or  election  to  the  office  of  State  senator  or  State  representative,  (ii)  a  political  committee  authorized  to make 
contributions or expenditures to or for the benefit of such candidates, or (iii) a party committee.  

 
Duty to Inform  
State contractors and prospective state contractors are required to inform their principals of the above prohibitions, as 
applicable, and the possible penalties and other consequences of any violation thereof.  

 
Penalties for Violations  
Contributions or solicitations of contributions made in violation of the above prohibitions may result in the following civil 
and criminal penalties:  
Civil penalties‐‐$2000 or twice the amount of the prohibited contribution, whichever is greater, against a principal or a 
contractor. Any state contractor or prospective state contractor which fails to make reasonable efforts to comply with the 
provisions requiring notice to its principals of these prohibitions and the possible consequences of their violations may also 
be subject to civil penalties of $2000 or twice the amount of the prohibited contributions made by their principals.  
Criminal penalties—Any knowing and willful violation of the prohibition is a Class D felony, which may subject the violator 
to imprisonment of not more than 5 years, or $5000 in fines, or both.  
 
Contract Consequences  
Contributions made or solicited in violation of the above prohibitions may result, in the case of a state contractor, in the 
contract being voided.  
 
Contributions made or solicited in violation of the above prohibitions, in the case of a prospective state contractor, shall 
result in the contract described in the state contract solicitation not being awarded to the prospective state contractor, 
unless  the State Elections Enforcement Commission determines  that mitigating circumstances exist concerning such 
violation.  
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The State will not award any other state contract to anyone found in violation of the above prohibitions for a period of one 
year after the election for which such contribution is made or solicited, unless the State Elections Enforcement Commission 
determines that mitigating circumstances exist concerning such violation.  
 
Additional information and the entire text of P.A 07‐1 may be found on the website of the State Elections Enforcement 
Commission, www.ct.gov/seec. Click on the link to “State Contractor Contribution Ban.”  
 

Definitions:  
"State contractor" means a person, business entity or nonprofit organization that enters into a state contract. Such person, 
business entity or nonprofit organization shall be deemed to be a state contractor until December thirty‐first of the year in 
which such contract terminates. "State contractor" does not include a municipality or any other political subdivision of the 
state, including any entities or associations duly created by the municipality or political subdivision exclusively amongst 
themselves to further any purpose authorized by statute or charter, or an employee in the executive or legislative branch of 
state government or a quasi‐public agency, whether in the classified or unclassified service and full or part‐time, and only in 
such person's capacity as a state or quasi‐public agency employee.  
 
"Prospective state contractor" means a person, business entity or nonprofit organization that (i) submits a response to a 
state contract solicitation by the state, a state agency or a quasi‐public agency, or a proposal in response to a request for 
proposals by the state, a state agency or a quasi‐public agency, until the contract has been entered into, or (ii) holds a valid 
prequalification certificate issued by the Commissioner of Administrative Services under section 4a‐100. "Prospective state 
contractor"  does  not  include  a municipality  or  any  other  political  subdivision  of  the  state,  including  any  entities  or 
associations duly created by the municipality or political subdivision exclusively amongst themselves to further any purpose 
authorized by statute or charter, or an employee in the executive or legislative branch of state government or a quasi‐public 
agency, whether in the classified or unclassified service and full or part‐time, and only in such person's capacity as a state or 
quasi‐public agency employee.  
 
"Principal of a state contractor or prospective state contractor" means (i) any individual who is a member of the board of 
directors of, or has an ownership interest of five per cent or more in, a state contractor or prospective state contractor, 
which is a business entity, except for an individual who is a member of the board of directors of a nonprofit organization, (ii) 
an individual who is employed by a state contractor or prospective state contractor, which is a business entity, as president, 
treasurer or executive vice president, (iii) an individual who is the chief executive officer of a state contractor or prospective 
state contractor, which is not a business entity, or if a state contractor or prospective state contractor has no such officer, 
then the officer who duly possesses comparable powers and duties, (iv) an officer or an employee of any state contractor or 
prospective state contractor who has managerial or discretionary responsibilities with respect to a state contract, (v) the 
spouse or a dependent child who is eighteen years of age or older of an individual described in this subparagraph, or (vi) a 
political committee established or controlled by an  individual described  in this subparagraph or the business entity or 
nonprofit organization that is the state contractor or prospective state contractor.  
 
"State contract" means an agreement or contract with the state or any state agency or any quasi‐public agency, let through a 
procurement process or otherwise, having a value of fifty thousand dollars or more, or a combination or series of such 
agreements or contracts having a value of one hundred thousand dollars or more in a calendar year, for (i) the rendition of 
services,  (ii) the  furnishing of any goods, material, supplies, equipment or any  items of any kind, (iii) the construction, 
alteration or repair of any public building or public work, (iv) the acquisition, sale or lease of any land or building, (v) a 
licensing arrangement, or (vi) a grant, loan or loan guarantee. "State contract" does not include any agreement or contract 
with the state, any state agency or any quasi‐public agency that is exclusively federally funded, an education loan or a loan to 
an individual for other than commercial purposes.  
 
"State contract solicitation" means a request by a state agency or quasi‐public agency, in whatever form issued, including, 
but not limited to, an invitation to bid, request for proposals, request for information or request for quotes, inviting bids, 
quotes or other types of submittals, through a competitive procurement process or another process authorized by law 
waiving competitive procurement.  
 
“Managerial or discretionary responsibilities with respect to a state contract” means having direct, extensive and substantive 
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responsibilities with respect to the negotiation of the state contract and not peripheral, clerical or ministerial responsibilities.  
 
“Dependent child” means a child residing in an individual’s household who may legally be claimed as a dependent on the 
federal income tax of such individual.  
 
“Solicit” means (A) requesting that a contribution be made, (B) participating in any fund‐raising activities for a candidate 
committee, exploratory committee, political committee or party committee, including, but not limited to, forwarding tickets 
to potential contributors, receiving contributions for transmission to any such committee or bundling contributions, (C) 
serving as chairperson, treasurer or deputy treasurer of any such committee, or (D) establishing a political committee for the 
sole purpose of soliciting or receiving contributions for any committee. Solicit does not include: (i) making a contribution that 
is otherwise permitted by Chapter 155 of the Connecticut General Statutes; (ii) informing any person of a position taken by a 
candidate for public office or a public official, (iii) notifying the person of any activities of, or contact information for, any 
candidate for public office; or (iv) serving as a member in any party committee or as an officer of such committee that is not 
otherwise prohibited in this section. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF INSTRUCTION TO BIDDERS 
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Project: Stamford Cooling Tower Replacement

Project 901904 Project Stamford

By virtue of the authority vested in the Labor Commissioner under provisions of Section 31-53 of the General 
Statutes of Connecticut, as amended, the following are declared to be the prevailing rates and welfare payments 
and will apply only where the contract is advertised for bid within 20 days of the date on which the rates are 
established.  Any contractor or subcontractor not obligated by agreement to pay to the welfare and pension 
fund shall pay this amount to each employee as part of his/her hourly wages.

Minimum Rates and Classifications 
for Building Construction

Connecticut Department of Labor
Wage and Workplace Standards Division

Number: Town:

B 22555

State#: FAP#:

ID# :

Hourly Rate BenefitsCLASSIFICATION

35.75 28.821a) Asbestos Worker/Insulator (Includes application of insulating materials, 
protective coverings, coatings, & finishes to all types of mechanical 
systems;  application of firestopping material for wall openings & 
penetrations in walls, floors, ceilings

1b) Asbestos/Toxic Waste Removal Laborers:  Asbestos removal and 
encapsulation (except its removal from mechanical systems which are not 
to be scrapped), toxic waste removers, blasters.**See Laborers Group 7**

37.15 27.561c) Asbestos Worker/Heat and Frost Insulator

Friday, August 12, 2016As of: 
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35.24 25.012) Boilermaker

33.48 30.19 + a3a) Bricklayer, Cement Mason, Concrete Finisher (including caulking), 
Stone Masons

34.30 24.153b) Tile Setter

31.69 22.353c) Terrazzo Mechanics and Marble Setters

26.43 20.593d) Tile, Marble & Terrazzo Finishers

33.48 29.163e)  Plasterer

Friday, August 12, 2016As of: 
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------LABORERS------

28.55 18.904)  Group 1:  Laborers (common or general), acetylene burners, carpenter 
tenders, concrete specialists, wrecking laborers, fire watchers.

28.80 18.904a) Group 2:  Mortar mixers, plaster tender, power buggy operators, 
powdermen, fireproofer/mixer/nozzleman (Person running mixer and 
spraying fireproof only).

29.05 18.904b) Group 3:  Jackhammer operators/pavement breaker, mason tender 
(brick), mason tender (cement/concrete), forklift operators and forklift 
operators (masonry).

28.80 18.904c) **Group 4: Pipelayers (Installation of water, storm drainage or sewage 
lines outside of the building line with P6, P7 license) (the pipelayer rate 
shall apply only to one or two employees of the total crew who primary 
task is to actually perform the mating of pipe sections) P6 and P7 rate is 
$26.80.

29.30 18.904d) Group 5:  Air track operator, sand blaster and hydraulic drills.

Friday, August 12, 2016As of: 
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31.55 18.904e) Group 6:  Blasters, nuclear and toxic waste removal.

29.55 18.904f)  Group 7:  Asbestos/lead removal and encapsulation (except it's 
removal from mechanical systems which are not to be scrapped).

28.38 18.904g) Group 8:  Bottom men on open air caisson, cylindrical work and boring 
crew.

27.86 18.904h)  Group 9:  Top men on open air caisson, cylindrical work and boring 
crew.

16.00 18.904i)  Group 10:  Traffic Control Signalman

32.00 24.425) Carpenter, Acoustical Ceiling Installation, Soft Floor/Carpet Laying, 
Metal Stud Installation, Form Work and Scaffold Building, Drywall 
Hanging, Modular-Furniture Systems Installers, Lathers, Piledrivers, 
Resilient Floor Layers.

Friday, August 12, 2016As of: 
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32.47 24.845a)  Millwrights

34.50 29.646) Electrical Worker (including low voltage wiring) (Trade License 
required: E1,2  L-5,6  C-5,6  T-1,2  L-1,2  V-1,2,7,8,9)

49.00 29.985+a+b7a) Elevator Mechanic (Trade License required:  R-1,2,5,6)

-----LINE CONSTRUCTION----

24.99 6.25%+11.81Groundman

45.43 6.25%+20.70Linemen/Cable Splicer

Friday, August 12, 2016As of: 
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35.58 20.15 + a8) Glazier (Trade License required:  FG-1,2)

35.22 31.99 + a9) Ironworker, Ornamental, Reinforcing, Structural, and Precast Concrete 
Erection

----OPERATORS----

38.55 23.55 + aGroup 1:   Crane handling or erecting structural steel or stone, hoisting 
engineer 2 drums or over, front end loader (7 cubic yards or over),  work 
boat 26 ft. and over and Tunnel Boring Machines. (Trade License Required)

38.23 23.55 + aGroup 2:   Cranes (100 ton rate capacity and over); Excavator over 2 cubic 
yards; Piledriver ($3.00 premium when operator controls hammer); Bauer 
Drill/Caisson.  (Trade License Required)

37.49 23.55 + aGroup 3:   Excavator; Backhoe/Excavator under 2 cubic yards; Cranes 
(under 100 ton rated capacity), Grader/Blade; Master Mechanic; Hoisting 
Engineer (all types of equipment where a drum and cable are used to hoist 
or drag material regardless of motive power of operation), Rubber Tire 
Excavator (Drott-1085 or similar);Grader Operator; Bulldozer Fine Grade. 
(slopes, shaping, laser or GPS, etc.). (Trade License Required)

Friday, August 12, 2016As of: 
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37.10 23.55 + aGroup 4:  Trenching Machines; Lighter Derrick; Concrete Finishing 
Machine; CMI Machine or Similar; Koehring Loader (Skooper).

36.51 23.55 + aGroup 5:   Specialty Railroad Equipment; Asphalt Paver; Asphalt 
Reclaiming Machine; Line Grinder; Concrete Pumps; Drills with Self 
Contained Power Units; Boring Machine; Post Hole Digger; Auger; 
Pounder; Well Digger; Milling Machine (over 24" Mandrell)

36.51 23.55 + aGroup 5 continued:  Side Boom; Combination Hoe and Loader; Directional 
Driller; Pile Testing Machine.

36.20 23.55 + aGroup 6:   Front End Loader (3 up to 7 cubic yards); Bulldozer (rough 
grade dozer).

35.86 23.55 + aGroup 7:   Asphalt roller, concrete saws and cutters (ride on types), 
vermeer concrete cutter, Stump Grinder; Scraper; Snooper; Skidder; 
Milling Machine (24" and under Mandrell).

35.46 23.55 + aGroup 8:   Mechanic, grease truck operator, hydroblaster; barrier mover; 
power stone spreader; welding; work boat  under 26 ft.; transfer machine.

Friday, August 12, 2016As of: 
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35.03 23.55 + aGroup 9:   Front end loader (under 3 cubic yards), skid steer loader 
regardless of attachments, (Bobcat or Similar):  forklift, power chipper; 
landscape equipment (including Hydroseeder).

32.99 23.55 + aGroup 10:  Vibratory hammer; ice machine; diesel and air, hammer, etc.

32.99 23.55 + aGroup 11:  Conveyor, earth roller, power pavement breaker (whiphammer), 
robot demolition equipment.

32.93 23.55 + aGroup 12:  Wellpoint operator.

32.35 23.55 + aGroup 13: Compressor battery operator.

31.21 23.55 + aGroup 14: Elevator operator; tow motor operator (solid tire no rough 
terrain).

Friday, August 12, 2016As of: 
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30.80 23.55 + aGroup 15:  Generator Operator; Compressor Operator; Pump Operator; 
Welding Machine Operator; Heater Operator.

30.15 23.55 + aGroup 16:  Maintenance Engineer/Oiler.

34.46 23.55 + aGroup 17:  Portable asphalt plant operator; portable crusher plant operator; 
portable concrete plant operator.

32.04 23.55 + aGroup 18:  Power safety boat; vacuum truck; zim mixer; sweeper; 
(Minimum for any job requiring a CDL license).

------PAINTERS (Including Drywall Finishing)------

32.02 20.1510a) Brush and Roller

Friday, August 12, 2016As of: 
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32.77 20.1510b) Taping Only/Drywall Finishing

32.52 20.1510c) Paperhanger and Red Label

35.02 20.1510e) Blast and Spray

40.62 29.7111)  Plumber (excluding HVAC pipe installation) (Trade License required: 
P-1,2,6,7,8,9  J-1,2,3,4  SP-1,2)

33.01 19.40 + a12)  Well Digger, Pile Testing Machine

40.00 14.75 + aRoofer:  Cole Tar Pitch

Friday, August 12, 2016As of: 
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38.50 14.75 + aRoofer:  Slate, Tile, Composition, Shingles, Singly Ply and 
Damp/Waterproofing

43.41 33.8515) Sheetmetal Worker  (Trade License required for HVAC and Ductwork: 
SM-1,SM-2,SM-3,SM-4,SM-5,SM-6)

40.62 29.7116) Pipefitter (Including HVAC work)                                               (Trade 
License required:  S-1,2,3,4,5,6,7,8  B-1,2,3,4  D-1,2,3,4, G-1, G-2, G-8 & 
G-9)

------TRUCK DRIVERS------

28.83 21.39 + a17a)  2 Axle

28.93 21.39 + a17b)  3 Axle, 2 Axle Ready Mix

Friday, August 12, 2016As of: 
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28.98 21.39 + a17c)  3 Axle Ready Mix

29.03 21.39 + a17d)  4 Axle, Heavy Duty Trailer up to 40 tons

29.08 21.39 + a17e)  4 Axle Ready Mix

29.28 21.39 + a17f)  Heavy Duty Trailer (40 Tons and Over)

29.08 21.39 + a17g) Specialized Earth Moving Equipment (Other Than Conventional Type 
on-the-Road Trucks and Semi-Trailers, Including Euclids)

41.37 20.77 + a18) Sprinkler Fitter  (Trade License required:  F-1,2,3,4)

Friday, August 12, 2016As of: 
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25.76 7.3419) Theatrical Stage Journeyman

Friday, August 12, 2016As of: 
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Welders:  Rate for craft to which welding is incidental.

*Note:  Hazardous waste removal work receives additional $1.25 per hour for truck drivers.

**Note:  Hazardous waste premium $3.00 per hour over classified rate

Crane with 150 ft. boom (including jib) - $1.50 extra
Crane with 200 ft. boom (including jib) - $2.50 extra
Crane with 250 ft. boom (including jib) - $5.00 extra
Crane with 300 ft. boom (including jib) - $7.00 extra

All classifications that indicate a percentage of the fringe benefits must be calculated at the percentage rate 
times the "base hourly rate".

Apprentices duly registered under the Commissioner of Labor's regulations on "Work Training Standards for 
Apprenticeship and Training Programs" Section 31-51-d-1 to 12, are allowed to be paid the appropriate 
percentage of the prevailing journeymen hourly base and the full fringe benefit rate, providing the work site 
ratio shall not be less than one full-time journeyperson instructing and supervising the work of each 
apprentice in a specific trade.

Crane with 400 ft. boom (including jib) - $10.00 extra

    Each contractor shall pay the annual adjusted prevailing wage rate that is in effect each 
July 1st, as posted by the Department of Labor.  

    It is the contractor's responsibility to obtain the annual adjusted prevailing wage rate 
increases directly from the Department of Labor's website.
    The annual adjustments will be posted on the Department of Labor's Web page: 

www.ct.gov/dol.  For those without internet access, please contact the division listed 
below.

    The Department of Labor will continue to issue the initial prevailing wage rate schedule 
to the Contracting Agency for the project.

    All subsequent annual adjustments will be posted on our Web Site for contractor 
access.                    

    The Prevailing wage rates applicable to this project are subject to annual adjustments 
each  July 1st for the duration of the project.   

   Contracting Agencies are under no obligation pursuant to State labor law to pay any 
increase due to the annual adjustment provision.

ALL Cranes:  When crane operator is operating equipment that requires a fully licensed crane 
operator to operate he receives an extra $3.00 premium in addition to the hourly wage rate and benefit 
contributions:

1) Crane handling or erecting structural steel or stone; hoisting engineer (2 drums or over)

2)  Cranes (100 ton rate capacity and over) Bauer Drill/Caisson

3) Cranes (under 100 ton rated capacity)

Friday, August 12, 2016As of: 
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Please direct any questions which you may have pertaining to classification of work and payment of 
prevailing wages to the Wage and Workplace Standards Division, telephone (860)263-6790.

Effective October 1, 2005 - Public Act 05-50:  any person performing the work of any mechanic, laborer, 
or worker shall be paid prevailing wage

All Person who perform work ON SITE must be paid prevailing wage for the 
appropriate mechanic, laborer, or worker classification.

All certified payrolls must list the hours worked and wages paid to All Persons 
who perform work ON SITE regardless of their ownership i.e.:  (Owners, 
Corporate Officers, LLC Members, Independent Contractors, et. al)

Reporting and payment of wages is required regardless of any contractual 
relationship alleged to exist between the contractor and such person.

~~Unlisted classifications needed for work not included within the scope of the 
classifications listed may be added after award only as provided in the labor 
standards contract clause (29 CFR 5.5 (a) (1) (ii)).

Friday, August 12, 2016As of: 



 

    

 

 

 

   

  THIS IS A PUBLIC WORKS PROJECT 

 Covered by the 
 

 PREVAILING WAGE LAW 
  CT General Statutes Section 31-53 

 
 

If you have QUESTIONS regarding your wages  
CALL (860) 263-6790 

 
        
 

  Section 31-55 of the CT State Statutes requires every contractor or subcontractor performing work for the  
state to post in a prominent place the prevailing wages as determined by the Labor Commissioner. 

 



Section 31-53b 

Sec. 31-53b. Construction safety and health course. New miner training program. 
Proof of completion required for mechanics, laborers and workers on public works 
projects. Enforcement. Regulations. Exceptions. (a) Each contract for a public works 
project entered into on or after July 1, 2009, by the state or any of its agents, or by any 
political subdivision of the state or any of its agents, described in subsection (g) of section 
31-53, shall contain a provision requiring that each contractor furnish proof with the 
weekly certified payroll form for the first week each employee begins work on such project 
that any person performing the work of a mechanic, laborer or worker pursuant to the 
classifications of labor under section 31-53 on such public works project, pursuant to such 
contract, has completed a course of at least ten hours in duration in construction safety and 
health approved by the federal Occupational Safety and Health Administration or, has 
completed a new miner training program approved by the Federal Mine Safety and Health 
Administration in accordance with 30 CFR 48 or, in the case of telecommunications 
employees, has completed at least ten hours of training in accordance with 29 CFR 
1910.268. (b) Any person required to complete a course or program under subsection (a) 
of this section who has not completed the course or program shall be subject to removal 
from the worksite if the person does not provide documentation of having completed such 
course or program by the fifteenth day after the date the person is found to be in 
noncompliance. The Labor Commissioner or said commissioner's designee shall enforce 
this section. (c) Not later than January 1, 2009, the Labor Commissioner shall adopt 
regulations, in accordance with the provisions of chapter 54, to implement the provisions 
of subsections (a) and (b) of this section. Such regulations shall require that the ten-hour 
construction safety and health courses required under subsection (a) of this section be 
conducted in accordance with federal Occupational Safety and Health Administration 
Training Institute standards, or in accordance with Federal Mine Safety and Health 
Administration Standards or in accordance with 29 CFR 1910.268, as appropriate. The 
Labor Commissioner shall accept as sufficient proof of compliance with the provisions of 
subsection (a) or (b) of this section a student course completion card issued by the federal 
Occupational Safety and Health Administration Training Institute, or such other proof of 
compliance said commissioner deems appropriate, dated no earlier than five years before 
the commencement date of such public works project. (d) This section shall not apply to 
employees of public service companies, as defined in section 16-1, or drivers of commercial 
motor vehicles driving the vehicle on the public works project and delivering or picking up 
cargo from public works projects provided they perform no labor relating to the project 
other than the loading and unloading of their cargo. 

(P.A. 06-175, S. 1; P.A. 08-83, S. 1.) 

History: P.A. 08-83 amended Subsec. (a) by making provisions applicable to public works 
project contracts entered into on or after July 1, 2009, replacing provision re total cost of 
work with reference to Sec. 31-53(g), requiring proof in certified payroll form that new 
mechanic, laborer or worker has completed a 10-hour or more construction safety course 
and adding provision re new miner training program, amended Subsec. (b) by substituting 
"person" for "employee" and adding "or program", amended Subsec. (c) by adding "or in 



accordance with Federal Mine Safety and Health Administration Standards" and setting 
new deadline of January 1, 2009, deleted former Subsec. (d) re "public building", added 
new Subsec. (d) re exemptions for public service company employees and delivery drivers 
who perform no labor other than delivery and made conforming and technical changes, 
effective January 1, 2009. 

  



 Informational Bulletin  
 

THE 10-HOUR OSHA CONSTRUCTION  
SAFETY AND HEALTH COURSE, PROGRAM OR 

TRAINING  
(Applicable to public works contracts as described by Conn. Gen. Stat. § 31-53(g) entered into on or 

after July 1, 2009)  
(1) This requirement was created by Public Act No. 08-83, which is codified in Section 31-53b of 

the Connecticut General Statutes;  
 

(2) The course, program or training is required for public works contracts as described by Conn. 
Gen. Stat. § 31-53(g) entered into on or after July 1, 2009;  

 
(3) It is required of private workers (not state or municipal workers) and apprentices who perform 

the work of a mechanic, laborer or worker pursuant to the classifications of labor under 
Conn. Gen. Stat. § 31-53 on a public works project as described by Conn. Gen. Stat. § 31-
53(g);  

 
(4) The ten-hour construction safety and health course, program or training pertains to the ten-

hour Outreach Course conducted in accordance with federal OSHA Training Institute 
standards, a new mining training program approved by the Federal Mine Safety and Health 
Administration in accordance with 30 C.F. R. 48, or, for telecommunications workers, a ten-
hour training course conducted in accordance with federal OSHA standard, 29 CFR 
1910.268;  

 
(5) The internet website for the federal OSHA Training Institute is 

http://www.osha.gov/fso/ote/training/edcenters/fact_sheet.html;  
 

(6) The statutory language leaves it to the contractor and its employees to determine who pays for 
the cost of the ten-hour Outreach Course;  

 
(7) Proof of course, program or training completion shall be demonstrated through the 

presentation of a “completion document” (card, document, certificate or other written record 
issued by federal OSHA or by the Federal Mine Safety and Health Administration) as defined 
by Conn. State Agencies Regs. § 31-53b-1(2).  

 
(8) Any completion document with an issuance date more than 5 years prior to the 

commencement date of the public works project shall not constitute proof of compliance with 
§ 31-53b;  

 
(9) For each person who performs the duties of a mechanic, laborer or worker on a public works 

project, the contractor shall affix a copy of the completion document  
 



 
to the certified payroll required to be submitted to the contracting agency for such project on which 

such worker’s name first appears;  
 
(10) Any mechanic, laborer or worker on a public works project found to be in non-compliance shall 

be subject to removal from the project if such employee does not provide satisfactory proof 
of course completion to the Labor Commissioner by the fifteenth day after the date the 
employee is determined to be in noncompliance;  

 
(11) Any such employee who is determined to be in noncompliance may continue to work on a 

public works project for a maximum of fourteen consecutive calendar days while bringing his 
or her status into compliance;  

 
(12) The statute provides the minimum standards required for the completion of a construction safety 

and health course, program or training by employees on public works contracts; any 
contractor can exceed these minimum requirements.;  

 
(13) Regulations pertaining to § 31-53b are located at Conn. State Agencies Regs. §31-53b-1 et 

seq., and are effective May 5, 2009. The regulations are posted on the CTDOL website;  
 
(14) Any questions regarding this statute or the regulations may be directed to the Wage and 

Workplace Standards Division of the Connecticut Labor Department via the internet website 
of http://www.ctdol.state.ct.us/wgwkstnd/wgemenu.htm; or by telephone at (860)263-6790.  

 
THE ABOVE INFORMATION IS PROVIDED EXCLUSIVELY AS AN EDUCATIONAL RESOURCE, AND IS 
NOT INTENDED AS A SUBSTITUTE FOR LEGAL INTERPRETATIONS WHICH MAY ULTMATELY ARISE 
CONCERNING THE CONSTRUCTION OF THE STATUTE OR THE REGULATIONS. 

  



 

November 29, 2006 

Notice 
To All Mason Contractors and Interested Parties 

Regarding Construction Pursuant to Section 31-53 of the 
Connecticut General Statutes (Prevailing Wage) 

 
The Connecticut Labor Department Wage and Workplace Standards Division is empowered to 
enforce the prevailing wage rates on projects covered by the above referenced statute. 
Over the past few years the Division has withheld enforcement of the rate in effect for workers 
who operate a forklift on a prevailing wage rate project due to a potential jurisdictional dispute. 
The rate listed in the schedules and in our Occupational Bulletin (see enclosed) has been as 
follows: 
 
Forklift Operator: 
 
- Laborers (Group 4) Mason Tenders - operates forklift solely to assist a mason to a maximum 
height of nine feet only. 
 
- Power Equipment Operator (Group 9) - operates forklift to assist any trade and to assist a 
mason to a height over nine feet. 
 
The U.S. Labor Department conducted a survey of rates in Connecticut but it has not been 
published and the rate in effect remains as outlined in the above Occupational Bulletin. 
 
Since this is a classification matter and not one of jurisdiction, effective January 1, 
2007 the Connecticut Labor Department will enforce the rate on each schedule in 
accordance with our statutory authority. 
 

Your cooperation in filing appropriate and accurate certified payrolls is appreciated. 

 

  



 
 STATUTE 31-55a  
 
- SPECIAL NOTICE -  
 
To: All State and Political Subdivisions,Their Agents, and Contractors  
Connecticut General Statute 31-55a - Annual adjustments to wage rates by 
contractors doing state work.  
 
Each contractor that is awarded a contract on or after October 1, 2002, for (1) the 
construction of a state highway or bridge that falls under the provisions of section 31-54 of 
the general statutes, or (2) the construction, remodeling, refinishing, refurbishing, 
rehabilitation, alteration or repair of any public works project that falls under the provisions 
of section 31-53 of the general statutes shall contact the Labor Commissioner on or before 
July first of each year, for the duration of such contract, to ascertain the prevailing rate of 
wages on an hourly basis and the amount of payment or contributions paid or payable on 
behalf of each mechanic, laborer or worker employed upon the work contracted to be done, 
and shall make any necessary adjustments to such prevailing rate of wages and such payment 
or contributions paid or payable on behalf of each such employee, effective each July first.  
 

• The prevailing wage rates applicable to any contract or subcontract awarded on or 
after October 1, 2002 are subject to annual adjustments each July 1st for the 
duration of any project which was originally advertised for bids on or after October 
1, 2002.  

 
• Each contractor affected by the above requirement shall pay the annual adjusted 

prevailing wage rate that is in effect each July 1st, as posted by the Department of 
Labor.  

 
• It is the contractor’s responsibility to obtain the annual adjusted prevailing wage 

rate increases directly from the Department of Labor’s Web Site. The annual 
adjustments will be posted on the Department of Labor Web page: 
www.ctdol.state.ct.us. For those without internet access, please contact the division 
listed below.  

 
• The Department of Labor will continue to issue the initial prevailing wage rate 

schedule to the Contracting Agency for the project. All subsequent annual 
adjustments will be posted on our Web Site for contractor access.  

 
Any questions should be directed to the Contract Compliance Unit, Wage and 
Workplace Standards Division, Connecticut Department of Labor, 200 Folly Brook 
Blvd., Wethersfield, CT 06109 at (860)263-6790.  
 
 
  



~NOTICE~

TO ALL CONTRACTING AGENCIES

Please be advised that Connecticut General Statutes Section 31-53, requires the contracting agency to
certify to the Department of Labor, the total dollar amount of work to be done in connection with such
public works project, regardless of whether such project consists of one or more contracts.

Please find the attached “Contracting Agency Certification Form” to be completed and returned to
the Department of Labor, Wage and Workplace Standards Division, Public Contract Compliance Unit.

O Inquiries can be directed to (860)263-6543.



CONNECTICUT DEPARTMENT OF LABOR
WAGE AND WORKPLACE STANDARDS DIVISION

CONTRACT COMPLIANCE UNIT

CONTRACTING AGENCY CERTIFICATION FORM

I,                                                   , acting in my official capacity as                                                ,      
   authorized representative                                                                             title

for                                                            , located at                                                                        , 
              contracting agency                                                                 address

do hereby certify that the total dollar amount of work to be done in connection with

                                                                       , located at                                                                  ,  
            project name and number                                                                  address

shall be $                                , which includes all work, regardless of whether such project 

consists of one or more contracts.

CONTRACTOR INFORMATION

Name:                                                                                                                                                 

Address:                                                                                                                                              
Authorized Representative:                                                                                                                 
Approximate Starting Date:                                        

Approximate Completion Date:                                  

                                                                                                                                                             
                  Signature                                                                                            Date

Return To: Connecticut Department of Labor
Wage & Workplace Standards Division
Contract Compliance Unit
200 Folly Brook Blvd.
Wethersfield, CT 06109

 
Date Issued: ___________________________ 



                CONNECTICUT DEPARTMENT OF LABOR   
       WAGE AND WORKPLACE STANDARDS DIVISION 

 

              CONTRACTORS WAGE CERTIFICATION FORM 
               Construction Manager at Risk/General Contractor/Prime Contractor 

 

 

I,                                                                      of                                                                        

         Officer, Owner, Authorized Rep.                              Company Name 

 

 

do hereby certify that the                                                                                                            

                                                                           Company Name 

                                                                                                                                                     

                                                                           Street 

                                                                                                                                                                                                      

                    City 

 

and all of its subcontractors will pay all workers on the  

 

                                                                                                                                                   

                                           Project Name and Number 

 

                                                                                                                                                    

                         Street and City   

 

the wages as listed in the schedule of prevailing rates required for such project (a copy of which is 

attached hereto).  

      

                                                                                                          

                                                      Signed 

 

Subscribed and sworn to before me this                       day of                                  ,            . 

 

 

                                                                                                     

                                                    Notary Public 

   Return to:  

    Connecticut Department of Labor 

              Wage & Workplace Standards Division 

                    200 Folly Brook Blvd. 

              Wethersfield, CT  06109 

 

Rate Schedule Issued (Date):                                   
 

 

 



CERTIFIED PAYROLL FORM WWS - CPI 
 
In accordance with Connecticut General Statutes, 31-53 Certified Payrolls with a statement 
of compliance shall be submitted monthly to the contracting agency.  

Note: Once you have downloaded these forms and are ready to print them out, set the print 
function on your PC to the horizontal print orientation.  

Note2:  Please download both the Payroll Certification for Public Works Projects and the 
Certified Statement of Compliance for a complete package. The Certified Statement of 
Compliance appears on the same page as the Fringe Benefits Explanation page. 

Announcement: The Certified Payroll Form WWS-CPI can now be completed on-line! 

• Certified Payroll Form WWS-CPI (PDF, 727KB) 

• Sample Completed Form (PDF, 101KB) 

 
  

http://www.cga.ct.gov/2001/pub/Chap557.htm#sec31-53.htm
http://www.ctdol.state.ct.us/wgwkstnd/prevailing-rates/PrevailingWageGuide/payrollcert1.pdf
http://www.ctdol.state.ct.us/wgwkstnd/forms/payrollcert-sample.pdf


[New] In accordance with Section 31-53b(a) of the C.G.S. each contractor shall provide a copy of the OSHA 10 Hour Construction Safety and Health Card for each employee, to be attached to the first 
certified payroll on the project.

In accordance with Connecticut General Statutes,  31-53               PAYROLL CERTIFICATION FOR PUBLIC WORKS PROJECTS    Connecticut Department of Labor
Certified Payrolls with a statement of compliance Wage and Workplace Standards Division
shall be submitted monthly to the contracting agency. WEEKLY PAYROLL         200 Folly Brook Blvd.

      Wethersfield, CT  06109
CONTRACTOR NAME AND ADDRESS: SUBCONTRACTOR NAME & ADDRESS WORKER'S COMPENSATION INSURANCE CARRIER

POLICY #
PAYROLL NUMBER Week-Ending PROJECT NAME & ADDRESS

       Date EFFECTIVE DATE:
EXPIRATION DATE:

   PERSON/WORKER, APPR MALE/            WORK DAY AND DATE Total ST  BASE HOURLY    TYPE OF     GROSS PAY             TOTAL DEDUCTIONS GROSS PAY FOR
ADDRESS and SECTION RATE FEMALE CLASSIFICATION S M T W TH F S Hours         RATE    FRINGE        FOR ALL FEDERAL STATE THIS PREVAILING CHECK # AND

    % AND   BENEFITS          WORK        RATE JOB      NET PAY
RACE* Trade License Type TOTAL FRINGE    Per Hour    PERFORMED   LIST

 & Number - OSHA Total  BENEFIT PLAN    1 through 6     THIS WEEK FICA WITH- WITH- OTHER
10 Certification Number                                   HOURS WORKED EACH DAY        O/T Hours         CASH    (see back) HOLDING HOLDING

1.  $
  $ 2.  $
Base Rate 3.  $

4.  $
  $ 5.  $
Cash Fringe 6.  $

1.  $
  $ 2.  $
Base Rate 3.  $

4.  $
 $ 5.  $

Cash Fringe 6.  $
1.  $

  $ 2.  $
Base Rate 3.  $

4.  $
  $ 5.  $
Cash Fringe 6.  $

1.  $
  $ 2.  $
Base Rate 3.  $

4.  $
  $ 5.  $
Cash Fringe 6.  $

12/9/2013 *IF REQUIRED
WWS-CP1 *SEE REVERSE SIDE             PAGE NUMBER             OF                 

OSHA 10 ~ATTACH CARD TO 1ST CERTIFIED PAYROLL



                                                                                                                                                                                                  

*FRINGE BENEFITS EXPLANATION (P): 
               

Bona fide benefits paid to approved plans, funds or programs, except those required by Federal or State 

Law (unemployment tax, worker’s compensation, income taxes, etc.).   

 
Please specify the type of benefits provided: 

1)  Medical or hospital care                                       4)  Disability                                          

2)  Pension or retirement                                            5)  Vacation, holiday                                                                                                                                             

3)  Life Insurance                                                       6)  Other (please specify)                                   

 

CERTIFIED STATEMENT OF COMPLIANCE 
 
For the week ending date of                                                     , 

 

I,                                                          of                                                      ,  (hereafter known as  

Employer) in my capacity as                                                         (title) do hereby certify and state: 

Section A: 

 

1.   All persons employed on said project have been paid the full weekly wages earned by them during             

the week in accordance with Connecticut General Statutes, section 31-53, as amended.  Further, I               
hereby certify and state the following: 

 

 a)  The records submitted are true and accurate; 

 
 b)  The rate of wages paid to each mechanic, laborer or workman and the amount of payment or 

 contributions paid or payable on behalf of each such person to any employee welfare fund, as 

 defined in Connecticut General Statutes, section 31-53 (h), are not less than the prevailing rate 
 of wages and the amount of payment or contributions paid or payable on behalf of each such 

 person to any employee welfare fund, as determined by the Labor Commissioner pursuant to 

 subsection Connecticut General Statutes, section 31-53 (d), and said wages and benefits are not 
 less than those which may also be required by contract; 

 

 c)  The Employer has complied with all of the provisions in Connecticut General Statutes, 

 section 31-53 (and Section 31-54 if applicable for state highway construction); 
 

d)  Each such person is covered by a worker’s compensation insurance policy for the duration of   

his employment which proof of coverage has been provided to the contracting agency; 
 

 e) The Employer does not receive kickbacks, which means any money, fee, commission, credit, 

 gift, gratuity, thing of value, or compensation of any kind which is provided directly or  

 indirectly, to any prime contractor, prime contractor employee, subcontractor, or subcontractor 
 employee for the purpose of improperly obtaining or rewarding favorable treatment in  

 connection with a prime contract or in connection with a prime contractor in connection with a 

 subcontractor relating to a prime contractor; and 
 

 f) The Employer is aware that filing a certified payroll which he knows to be false is a class D 

 felony for which the employer may be fined up to five thousand dollars, imprisoned for up to 
 five years or both.  

 

2.    OSHA~The employer shall affix a copy of the construction safety course, program or 

training completion document to the certified payroll required to be submitted to the contracting 

agency for this project on which such persons name first appears.  
 

 

 
                                                                                                                                                    

            (Signature)            (Title)                                   Submitted on (Date) 
                                   

 

                                                                   

 

 

 

***THIS IS A PUBLIC DOCUMENT*** 

***DO NOT INCLUDE SOCIAL SECURITY NUMBERS*** 



Weekly Payroll Certification For PAYROLL CERTIFICATION FOR PUBLIC WORKS PROJECTS Week-Ending Date:
Public Works Projects (Continued) Contractor or Subcontractor Business Name:

WEEKLY PAYROLL

PERSON/WORKER, APPR MALE/          WORK DAY AND DATE Total ST BASE HOURLY    TYPE OF     GROSS PAY              TOTAL DEDUCTIONS   GROSS PAY FOR
ADDRESS and SECTION RATE FEMALE CLASSIFICATION S M T W TH F S Hours         RATE    FRINGE FOR ALL WORK FEDERAL STATE THIS PREVAILING CHECK # AND 

    % AND    BENEFITS    PERFORMED          RATE JOB      NET PAY
RACE* Trade License Type TOTAL FRINGE    Per Hour     THIS WEEK

    & Number - OSHA Total BENEFIT PLAN    1 through 6 FICA WITH- WITH- OTHER
10 Certification Number                        HOURS WORKED EACH DAY        O/T Hours          CASH    (see back) HOLDING HOLDING

1.  $
  $ 2.  $
Base Rate 3.  $

4.  $
  $ 5.  $
Cash Fringe 6.  $

1. $
  $ 2.  $
Base Rate 3.  $

4.  $
  $ 5.  $
Cash Fringe 6.  $

1.  $
  $ 2.  $
Base Rate 3.  $

4.  $
  $ 5.  $
Cash Fringe 6.  $

1.  $
  $ 2.  $
Base Rate 3.  $

4.  $
  $ 5.  $
Cash Fringe 6.  $

1.  $
  $ 2.  $
Base Rate 3.  $

4.  $
  $ 5.  $
Cash Fringe 6.  $

 *IF REQUIRED
12/9/2013
WWS-CP2             NOTICE:  THIS PAGE MUST BE ACCOMPANIED BY A COVER PAGE (FORM # WWS-CP1)        PAGE NUMBER             OF                 



OCCUPATIONAL CLASSIFICATION BULLETIN 

The Connecticut Department of Labor has the responsibility to properly determine "job 
classification" on prevailing wage projects covered under C.G.S. Section 31-53.  

Note: This information is intended to provide a sample of some occupational 
classifications for guidance purposes only. It is not an all-inclusive list of each 
occupation's duties. This list is being provided only to highlight some areas where a 
contractor may be unclear regarding the proper classification.  

Below are additional clarifications of specific job duties performed for certain 
classifications: 

• ASBESTOS WORKERS  

o Applies all insulating materials, protective coverings, coatings and 
finishes to all types of mechanical systems. 

• ASBESTOS INSULATOR 

o Handle, install apply, fabricate, distribute, prepare, alter, repair, 
dismantle, heat and frost insulation, including penetration and fire stopping 
work on all penetration fire stop systems. 

• BOILERMAKERS  

o Erects hydro plants, incomplete vessels, steel stacks, storage tanks for 
water, fuel, etc. Builds incomplete boilers, repairs heat exchanges and steam 
generators. 

• BRICKLAYERS, CEMENT MASONS, CEMENT FINISHERS, MARBLE MASONS, 
PLASTERERS, STONE MASONS, PLASTERERS. STONE MASONS, TERRAZZO 
WORKERS, TILE SETTERS 

o Lays building materials such as brick, structural tile and concrete cinder, 
glass, gypsum, terra cotta block. Cuts, tools and sets marble, sets stone, finishes 
concrete, applies decorative steel, aluminum and plastic tile, applies cements, 
sand, pigment and marble chips to floors, stairways, etc. 

• CARPENTERS, MILLWRIGHTS. PILEDRIVERMEN. LATHERS. RESILEINT 
FLOOR LAYERS, DOCK BUILDERS, DIKERS, DIVER TENDERS  

o Constructs, erects, installs and repairs structures and fixtures of wood, 
plywood and wallboard. Installs, assembles, dismantles, moves industrial 
machinery. Drives piling into ground to provide foundations for structures such 
as buildings and bridges, retaining walls for earth embankments, such as 
cofferdams. Fastens wooden, metal or rockboard lath to walls, ceilings and 
partitions of buildings, acoustical tile layer, concrete form builder. Applies 
firestopping materials on fire resistive joint systems only. Installation of 
curtain/window walls only where attached to wood or metal studs. Installation 



of insulated material of all types whether blown, nailed or attached in other 
ways to walls, ceilings and floors of buildings. Assembly and installation of 
modular furniture/furniture systems. Free-standing furniture is not covered. 
This includes free standing: student chairs, study top desks, book box desks, 
computer furniture, dictionary stand, atlas stand, wood shelving, two-position 
information access station, file cabinets, storage cabinets, tables, etc.  

• CLEANING LABORER 

o The clean up of any construction debris and the general cleaning, 
including sweeping, wash down, mopping, wiping of the construction facility, 
washing, polishing, dusting, etc., prior to the issuance of a certificate of 
occupancy falls under the Labor classification. 

• DELIVERY PERSONNEL  

o If delivery of supplies/building materials is to one common point and 
stockpiled there, prevailing wages are not required. If the delivery personnel 
are involved in the distribution of the material to multiple locations within the 
construction site then they would have to be paid prevailing wages for the type 
of work performed: laborer, equipment operator, electrician, ironworker, 
plumber, etc. 

o An example of this would be where delivery of drywall is made to a 
building and the delivery personnel distribute the drywall from one "stockpile" 
location to further sub-locations on each floor. Distribution of material around a 
construction site is the job of a laborer/tradesman and not a delivery personnel. 

• ELECTRICIANS 

o Install, erect, maintenance, alteration or repair of any wire, cable, 
conduit, etc., which generates, transforms, transmits or uses electrical energy 
for light, heat, power or other purposes, including the Installation or 
maintenance of telecommunication, LAN wiring or computer equipment, and 
low voltage wiring. *License required per Connecticut General Statutes: E-
1,2 L-5,6 C-5,6 T-1,2 L-1,2 V-1,2,7,8,9. 

• ELEVATOR CONSTRUCTORS 

o Install, erect, maintenance and repair of all types of elevators, escalators, 
dumb waiters and moving walks. *License required by Connecticut General 
Statutes: R-1,2,5,6. 

• FORK LIFT OPERATOR 

o Laborers Group 4) Mason Tenders - operates forklift solely to assist a 
mason to a maximum height of nine (9) feet only. 

o Power Equipment Operator Group 9 - operates forklift to assist any 
trade, and to assist a mason to a height over nine (9) feet. 

• GLAZIERS  

o Glazing wood and metal sash, doors, partitions, and 2 story aluminum 



storefronts. Installs glass windows, skylights, store fronts and display cases or 
surfaces such as building fronts, interior walls, ceilings and table tops and metal 
store fronts. Installation of aluminum window walls and curtain walls is the 
"joint" work of glaziers and ironworkers which requires either a blended rate 
or equal composite workforce. 

• IRONWORKERS  

o Erection, installation and placement of structural steel, precast concrete, 
miscellaneous iron, ornamental iron, metal curtain wall, rigging and reinforcing 
steel. Handling, sorting, and installation of reinforcing steel (rebar). Metal 
bridge rail (traffic), metal bridge handrail, and decorative security fence 
installation. Installation of aluminum window walls and curtain walls is the 
"joint" work of glaziers and ironworkers which requires either a blended rate 
or equal composite workforce. Insulated metal and insulated composite panels 
are still installed by the Ironworker. 

• INSULATOR  

o Installing fire stopping systems/materials for "Penetration Firestop 
Systems": transit to cables, electrical conduits, insulated pipes, sprinkler pipe 
penetrations, ductwork behind radiation, electrical cable trays, fire rated pipe 
penetrations, natural polypropylene, HVAC ducts, plumbing bare metal, 
telephone and communication wires, and boiler room ceilings. Past practice 
using the applicable licensed trades, Plumber, Sheet Metal, Sprinkler Fitter, and 
Electrician, is not inconsistent with the Insulator classification and would be 
permitted. 

• LABORERS  

o Acetylene burners, asphalt rakers, chain saw operators, concrete and 
power buggy operator, concrete saw operator, fence and guard rail erector 
(except metal bridge rail (traffic), metal bridge handrail, and decorative 
security fence installation.), hand operated concrete vibrator operator, mason 
tenders, pipelayers (installation of storm drainage or sewage lines on the street 
only), pneumatic drill operator, pneumatic gas and electric drill operator, 
powermen and wagon drill operator, air track operator, block paver, curb 
setters, blasters, concrete spreaders. 

• PAINTERS  

o Maintenance, preparation, cleaning, blasting (water and sand, etc.), 
painting or application of any protective coatings of every description on all 
bridges and appurtenances of highways, roadways, and railroads. Painting, 
decorating, hardwood finishing, paper hanging, sign writing, scenic art work 
and drywall hanging+ for any and all types of building and residential work. 

• LEAD PAINT REMOVAL  

o Painter’s Rate 



1. Removal of lead paint from bridges.  

2. Removal of lead paint as preparation of any surface to be 
repainted.  

3. Where removal is on a Demolition project prior to reconstruction. 

o Laborer’s Rate 

1. Removal of lead paint from any surface NOT to be repainted.  

2. Where removal is on a TOTAL Demolition project only. 

• PLUMBERS AND PIPEFITTERS  

o Installation, repair, replacement, alteration or maintenance of all 
plumbing, heating, cooling and piping. *License required per Connecticut 
General Statutes: P-1,2,6,7,8,9 J-1,2,3,4 SP-1,2 S-1,2,3,4,5,6,7,8 B-1,2,3,4 D-
1,2,3,4. 

• POWER EQUIPMENT OPERATORS  

o ates several types of power construction equipment such as 
compressors, pumps, hoists, derricks, cranes, shovels, tractors, scrapers or 
motor graders, etc. Repairs and maintains equipment. *License required, 
crane operators only, per Connecticut General Statutes. 

• ROOFERS 

o Covers roofs with composition shingles or sheets, wood shingles, slate or 
asphalt and gravel to waterproof roofs, including preparation of surface. (tear-
off and/or removal of any type of roofing and/or clean-up of any and all areas 
where a roof is to be relaid) 

• SHEETMETAL WORKERS  

o Fabricate, assembles, installs and repairs sheetmetal products and 
equipment in such areas as ventilation, air-conditioning, warm air heating, 
restaurant equipment, architectural sheet metal work, sheetmetal roofing, and 
aluminum gutters. Fabrication, handling, assembling, erecting, altering, 
repairing, etc. of coated metal material panels and composite metal material 
panels when used on building exteriors and interiors as soffits, facia, louvers, 
partitions, wall panel siding, canopies, cornice, column covers, awnings, beam 
covers, cladding, sun shades, lighting troughs, spires, ornamental roofing, metal 
ceilings, mansards, copings, ornamental and ventilation hoods, vertical and 
horizontal siding panels, trim, etc. The sheet metal classification also applies to 
the vast variety of coated metal material panels and composite metal material 
panels that have evolved over the years as an alternative to conventional 
ferrous and non-ferrous metals like steel, iron, tin, copper, brass, bronze, 
aluminum, etc. Insulated metal and insulated composite panels are still installed 
by the Iron Worker. Fabrication, handling, assembling, erecting, altering, 
repairing, etc. of architectural metal roof, standing seam roof, composite metal 
roof, metal and composite bathroom/toilet partitions, aluminum gutters, metal 



and composite lockers and shelving, kitchen equipment, and walk-in coolers. 

• SPRINKLER FITTERS  

o Installation, alteration, maintenance and repair of fire protection 
sprinkler systems. *License required per Connecticut General Statutes: F-
1,2,3,4. 

• TILE MARBLE AND TERRAZZO FINISHERS  

o Assists and tends the tile setter, marble mason and terrazzo worker in 
the performance of their duties. 

• TRUCK DRIVERS  

o Definitions: 

 1) “Site of the work” (29 Code of Federal Regulations (CFR) 
5.2(l)(b) is the physical place or places where the building or work called 
for in the contract will remain and any other site where a significant 
portion of the building or work is constructed, provided that such site is 
established specifically for the performance of the contact or project;  

 (a) Except as provided in paragraph (l) (3) of this section, 
job headquarters, tool yards, batch plants, borrow pits, etc. are 
part of the “site of the work”; provided they are dedicated 
exclusively, or nearly so, to the performance of the contract or 
project, and provided they are adjacent to “the site of work” as 
defined in paragraph (e)(1) of this section;  

 (b) Not included in the “site of the work” are permanent 
home offices, branch plant establishments, fabrication plants, tool 
yards etc, of a contractor or subcontractor whose location and 
continuance in operation are determined wholly without regard 
to a particular State or political subdivision contract or uncertain 
and indefinite periods of time involved of a few seconds or 
minutes duration and where the failure to count such time is due 
to consideration justified by industrial realities (29 CFR 785.47) 

 2) “Engaged to wait” is waiting time that belongs to and is 
controlled by the employer which is an integral part of the job and is 
therefore compensable as hours worked.  (29 CFR 785.15) 

 3) “Waiting to be engaged” is waiting time that an employee can 
use effectively for their own purpose and is not compensable as hours 
worked. (29 CFR 785.16) 

 4) “De Minimus” is a rule that recognizes that unsubstantial or 
insignificant periods of time which cannot as a practical administrative 
matter be precisely recorded for payroll purposes, may be disregarded. 
This rule applies only where there are uncertain and indefinite periods 
of time involved of a  short duration and where the failure to count such 



time is due to consideration justified by worksite realities. For example, 
with respect to truck drivers on prevailing wage sites, this is typically 
less than 15 minutes at a time. 

o Coverage of Truck Drivers on  State or Political subdivision 
Prevailing Wage Projects 

 Truck drivers are covered for payroll purposes under the 
following conditions: 

 Truck Drivers for time spent working on the site of the 
work. 

 Truck Drivers for time spent loading and/or unloading 
materials and supplies on the site of the work, if such time is not 
de minimus 

 Truck drivers transporting materials or supplies between 
a facility that is deemed part of the site of the work and the actual 
construction site. 

 Truck drivers transporting portions of the building or 
work between a site established specifically for the performance 
of the contract or project where a significant portion of such 
building or work is constructed and the physical places where the 
building or work outlined in the contract will remain. 
  

For example: Truck drivers delivering asphalt are covered under 
prevailing wage while” engaged to wait” on the site and when directly 
involved in the paving operation, provided the total time is not “de 
minimus”  

 Truck Drivers are not covered in the following instances:  

 Material delivery truck drivers while off “the site of the 
work” 

 Truck Drivers traveling between a prevailing wage job and 
a commercial supply facility while they are off the “site of the 
work” 

 Truck drivers whose time spent on the “site of the work” is 
de minimus, such as under 15 minutes at a time, merely to drop 
off materials or supplies, including asphalt. 

These guidelines are similar to U.S. Labor Department policies.  The application of these 
guidelines may be subject to review based on factual considerations on a case by case basis.  

For example:  

• Material men and deliverymen are not covered under 



prevailing wage as long as they are not directly involved in the 
construction process. If, they unload the material, they would 
then be covered by prevailing wage for the classification they are 
performing work in: laborer, equipment operator, etc.  

• Hauling material off site is not covered provided they are 
not dumping it at a location outlined above.  

• Driving a truck on site and moving equipment or materials 
on site would be considered covered work, as this is part of the 
construction process. 

Any questions regarding the proper classification should be directed to: 

Public Contract Compliance Unit 

Wage and Workplace Standards Division 

Connecticut Department of Labor 

200 Folly Brook Blvd, Wethersfield, CT 06109 

(860) 263-6543 

 
 
  



Rev. 07/13 
 

 Connecticut Department of Labor  
Wage and Workplace Standards Division  

FOOTNOTES  
 

Please Note: If the “Benefits” listed on the schedule for the following occupations includes a 
letter(s) (+ a or + a+b for instance), refer to the information below.  
 

• Benefits to be paid at the appropriate prevailing wage rate for the listed occupation.  
 

• If the “Benefits” section for the occupation lists only a dollar amount, disregard the 
information below.  

 
Bricklayers, Cement Masons, Cement Finishers, Concrete Finishers, Stone Masons  
(Building Construction) and  (Residential- Hartford, Middlesex, New Haven, New London 
and Tolland Counties)  
 
a. Paid Holiday: Employees shall receive 4 hours for Christmas Eve holiday provided the 

employee works the regularly scheduled day before and after the holiday. Employers 
may schedule work on Christmas Eve and employees shall receive pay for actual hours 
worked in addition to holiday pay.  

 
Elevator Constructors: Mechanics  
a. Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day, Veterans’ 

Day, Thanksgiving Day, Christmas Day, plus the Friday after Thanksgiving.  
 

b. Vacation: Employer contributes 8% of basic hourly rate for 5 years or more of service 
or 6% of basic hourly rate for 6 months to 5 years of service as vacation pay credit.  

 
Glaziers  
a. Paid Holidays: Labor Day and Christmas Day.  
 
Power Equipment Operators  
(Heavy and Highway Construction & Building Construction)  
 
a. Paid Holidays: New Year’s Day, Good Friday, Memorial day, Independence Day, Labor 

Day, Thanksgiving Day and Christmas Day, provided the employee works 3 days during 
the week in which the holiday falls, if scheduled, and if scheduled, the working day 
before and the working day after the holiday. Holidays falling on Saturday may be 
observed on Saturday, or if the employer so elects, on the preceding Friday.  

 



Ironworkers  
a.  Paid Holiday: Labor Day provided employee has been on the payroll for the 5 

consecutive work days prior to Labor Day.  
 
Laborers (Tunnel Construction)  
a. Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day, 

Thanksgiving Day and Christmas Day. No employee shall be eligible for holiday pay 
when he fails, without cause, to work the regular work day preceding the holiday or the 
regular work day following the holiday.  

 
Roofers 

a. Paid Holidays: July 4
th

, Labor Day, and Christmas Day provided the employee is 
employed 15 days prior to the holiday.  

 
Sprinkler Fitters  
a. Paid Holidays: Memorial Day, July 4th, Labor Day, Thanksgiving Day and Christmas Day, 

provided the employee has been in the employment of a contractor 20 working days 
prior to any such paid holiday.  

 
Truck Drivers  
(Heavy and Highway Construction & Building Construction)  
 
a. Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day, 

Thanksgiving Day, Christmas day, and Good Friday, provided the employee has at least 
31 calendar days of service and works the last scheduled day before and the first 
scheduled day after the holiday, unless excused. 
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SECTION 011000 

 

SUMMARY 

 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

other Division 01 Specification Sections, apply to this Section. 

 

1.02 SUMMARY 

Section Includes: 

1. Project information. 

2. Work covered by Contract Documents. 

3. Work under separate contracts. 

4. Definitions 

5. Time of Completion. 

6. Documents required for execution of the Contract. 

7. Access to site and use of the Site. 

8. Coordination with occupants. 

9. Work restrictions. 

10. Work Sequence. 

11. Miscellaneous provisions. 

Related Requirements: 

12. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures 

governing temporary use of Owner's facilities. 

13. Division 01 Section “Submittal Procedures” for submittal requirements prior to start of 

work. 

 

1.03 PROJECT INFORMATION 

Project Identification:  Stamford Cooling Tower Replacement. 

1. Project Location:  Stamford Campus, Stamford, CT 

Owner:  University of Connecticut 

1. Owner's Representative:  Mohammad Haghpanah, PE, 860-486-6659 

Engineer:  CDM Smith: Carl D. Werme, PE, 518-782-4503 

Architect's Consultants:  The Architect has retained the following design professionals who have prepared 

designated portions of the Contract Documents: 

1. None. 
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Other Owner Consultants:  The Owner has retained the following design professionals who have prepared 

designated portions of the Contract Documents: 

1. None 

 

1.04 WORK COVERED BY CONTRACT DOCUMENTS 

The Work of Project is defined by the Contract Documents and consists of the following: 

1. Replacement of two cooling towers (CT-1, 2) in the Loading Dock area, three condenser 

water pumps (CWP-1, 2, 3) three chilled water pumps (CHWP-1, 2, 3) and two sand filters 

(SF-1, 2).  The work includes removal and disconnection of piping, controls and electrical 

power and installation of new towers, piping, controls and electrical power connections as 

shown on the Contract Drawings and technical specifications for the Project. 

2. Removal of all debris caused by this Contract. 

3. Protection of the public, building, grounds from damage during this contract is the 

responsibility of the Contractor for this project at all times. 

 

4. The Contractor shall obtain all necessary permits and pay all necessary fees for the closure 

of sidewalks or roadways necessary for access and erection of the Cooling Towers.  This 

will include, but not be limited to, the preparation of any detour or closure plans, 

preparation and payment of permit fees, loss of parking revenue necessary to satisfy the 

requirements of the City of Stamford Department of Transportation.   

 

1.05 WORK UNDER SEPARATE CONTRACTS 

General:  Cooperate fully with contractors that may have been issued separate contract(s) to perform 

certain construction operations at the site prior to construction activity under this contract so work on 

those contracts may be carried out smoothly, without interfering with or delaying work under this 

Contract or other contracts.  Coordinate the Work of this Contract with work performed under separate 

contracts. 

1.06 DEFINITIONS UNDER THE CONTRACT DOCUMENTS 

A. Architect, Engineer, Architect/Engineer or A/E: The term used to designate the Architect shall 

mean or the Engineer that contracts with the Owner to provide the Architectural and 

Engineering services for the Project. The A/E is a separate sub-consultant and not an agent of 

the Owner. The term includes any associates or consultants employed by the A/E to assist in 

providing the overall services.  

B. Contract Documents: The Contract between Owner and Contractor signed by the Owner and the 

Contractor and any documents expressly incorporated therein for the Project. Such incorporated 

documents customarily include the Contract and General Conditions, any Supplemental General 

Conditions, any Special Conditions, the plans and the specifications, and all modifications, 

including addenda and subsequent Change Orders.  
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C. Contractor: The person or entity with whom the Owner has directly entered into a contractual 

agreement to do the Work.  Applies to Construction Manager, General Contractor or Prime 

Contractor. 

D. Day: Means a calendar day, 24 hour period.  All response times and schedules shall be based 

on a calendar day, unless specifically noted otherwise.   

E. Daily Construction Report:  A written daily log recording the day’s construction site activities 

conditions and progress.   

F. Daily Additional Work Tickets:   Recording the day’s trade labor work performed for a change 

in the work issued by a CCD.   

G. Drawing:  A page or sheet of the Plans which presents a graphic representation, usually drawn 

to scale, showing the technical information, design, location, and dimensions of various 

elements of the Work. The graphic representations include, but are not limited to, plan views, 

elevations, transverse and longitudinal sections, large and small scale sections and details, 

isometrics, diagrams, schedules, tables and/or pictures.   

H. Notice to Proceed: A written notice given by the Owner to the Contractor (with a copy to A/E) 

fixing the date on which the Contract time will commence for the Contractor to begin the 

prosecution of the Work in accordance with the requirements of the Contract Documents.  The 

Notice to Proceed will customarily identify a Contract Completion Date. 

I. Owner:    University of Connecticut.  

J. Project:  The term used instead of the specific or proper assigned title of the entire undertaking 

which includes, but is not limited to, the “Work” described by the Contract Documents.  

K. Project Manager: The Project Manager as used herein shall be the Owner’s designated 

representative on the Project. The Project Manager shall be the person through whom the 

Owner generally conveys decisions. The Owner may change the Project Manager from time to 

time or may appoint an interim Project Manager.  

L. Site: Shall mean the location at which the Work is performed or is to be performed. Also 

referred to as Work Zone, Site Logistics Plan, and Construction Area. 

M. Specifications: That part of the Contract Documents containing the written administrative 

requirements and the technical descriptions of materials, equipment, construction systems, 

standards, and workmanship which describe the proposed Work in sufficient detail and provide 

sufficient information for the Contractor to perform the Work.  

N. Subcontractor: A person having a direct or indirect contract with the Contractor for the 

performance of the Work. Subcontractor includes any person or entity who provides on-site 

labor but does not include any person or entity who only furnishes or supplies materials for the 

Project.  Where the contract documents refers to the “Contractor”, the requirements under the 

contract shall also apply to the Subcontractor.    

O. Submittals:  All shop, fabrication, setting and installation drawings, diagrams, illustrations, 

schedules, samples, and other data required by the Contract Documents which are specifically 

prepared by or for the Contractor to illustrate some portion of the Work and all illustrations, 
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brochures, standard schedules, performance charts, instructions, diagrams and other information 

prepared by a Supplier and submitted by the Contractor to illustrate material or equipment 

conformance of some portion of the Work with the requirements of the Contract Documents. 

P. Supplier:  A manufacturer, fabricator, wholesaler or distributor, who provides material for the 

Project but does not provide on-site labor.  A subcontractor or sub-tier subcontractor cannot be 

also a material supplier. 

Q. Time for Completion: The number of consecutive calendar days following the issuance of the 

Notice to Proceed which the Contractor has to substantially complete all Work required by the 

Contract. When the Notice to Proceed is issued, it states a Contract Completion Date, which has 

been set by the Owner based on the Time for Completion.  

R. Work:  The services performed under this Contract including, but not limited to, furnishing 

labor, and furnishing and incorporating materials and equipment into the construction.  The 

Work also includes the entire completed construction, or the various separately identifiable 

parts thereof, required to be furnished under the Contract Documents. 

1.06 TIME OF COMPLETION 

The established Substantial Completion Date or number of consecutive calendar days (if specifically outlined) 

following the issuance of the Notice to Proceed which the Contractor has to substantially complete all 

Work required by the Contract. Work required by the project shall commence immediately upon receipt 

of a Notice to Proceed. However, physical work on site may not commence sooner than September 5th, 

2016. 

1. The successful bidder shall obtain the Certificate of Substantial Completion as defined in 

the Contract Documents within 60 calendar days of the Notice to Proceed. 

2. Substantial Completion as defined in the Contract Documents must be achieved and 

evidenced by a Certificate of Substantial Completion no later than November 1st, 2016. 

3. Due to the nature of this institution, it is required that the academic schedule must be 

maintained. Contractor shall cooperate and coordinate with the Owner to assure that the 

academic schedule will be maintained.  

1.07 DOCUMENTS REQUIRED FOR EXECUTION OF A CONTRACT 

Contractor shall provide the following documents within ten (10) days upon receipt of a Letter of Intent to 

award: 

A. Project Specific Milestone Construction Schedule in sufficient detail as required under Section 

3200 Construction Progress Documentation. 

B. Labor Rates for trade labor work performed by the Contractor utilizing the labor rate form 

template provided by the Owner.  Template can be found at the following weblink:    

http://paes.uconn.edu/Contractors.html 

C. Labor Rates from the subcontractors who will be self-performing work for which they will 

provide under this project.  A minimum of the following trades (when applicable) shall be 

submitted:  Electrical, Mechanical, Masonry and non-HVAC Mechanical and/or any 
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subcontractors identified within the project specific affirmative action plan for submission to 

CHRO. 

D. Where it is known the Contractor is responsible in providing a list of all trade labor work that is 

to be performed under the project.  Identify the name of the subcontractors and sub tiers that 

will be self-performing the trade work. 

E. Other documents as required within the letter of intent. 

1.08 ACCESS TO THE SITE AND USE OF THE SITE 

General:  Contractor shall have limited use of Project site for construction operations as indicated on 

Drawings by the Contract limits and as indicated by requirements of this Section. 

Use of Site:  Limit use of Project site to areas indicated; allow for Owner occupancy and use by the 

public.  Do not disturb portions of Project site beyond areas in which the Work is indicated. 

1. Limits:  Confine construction operations to areas within the Project limits indicated in the 

contract documents. Portions of the site beyond areas in which construction operations are 

indicated are not to be disturbed.   

a. Changes to the location of the identified perimeter contract limits, including access 

to the project site shall not be assumed by the Contractor.  Contractor must submit 

a detailed narrative to Owner on impacts to constructability as to why the 

contracted Project limits cannot be maintained.  

 

b. Restore sidewalk and paved areas damaged by vehicles and or construction 

activities to their original or better condition.  See Section on Temporary Facilities 

and Controls for more details. 

 

c. All grounds including construction site within contract limit shall be kept neat and 

orderly at all times. 

 

2. Driveways, Walkways and Entrances:  Keep driveways and entrances serving premises 

clear and available to Owner, Owner's employees, other contractors and emergency vehicles 

at all times.  Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 

 

3. Burial of Waste Materials: No not dispose of organic and hazardous material on site, 

either by burial or by burning. 

 

4. Construction Entrances:  
Contractor shall prevent sediment from being transported onto paved areas and roads by 

construction vehicles exiting the project site.  Contractor shall be responsible for immediate 

clean-up of soils or sediments tracked onto paved off site areas including but not limited to 

sweeping with motorized sweepers and power washing paved areas as required. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 

operations. 

b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 
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5. Condition of Existing Building: 

Maintain portions of existing building affected by construction operations in a weather tight 

condition throughout construction period.  Repair damage caused by construction 

operations. Take all precautions necessary to protect the building and its occupants during 

the construction period.   

 

6. Condition of existing perimeter Buildings and Landscape: 

Protect surrounding buildings from noise, dust/dirt and pollution caused by the construction 

of the project.  Take all precaution necessary to protect the surrounding space and maintain 

controls.  

 

7. Contractor Parking:   

All Contractors working for the University of Connecticut at the Storr’s and regional 

campuses will follow the University Policy on Contractor Parking.  A modest quantity of 

campus parking spaces shall be made available within the contract limits.  Such policy can 

be located utilizing the following link; http://policy.uconn.edu/2016/02/04/contractor-

parking-policy. 

 

8. Access to the Campus and Site:   

Refer to the Stamford Campus Map which can be found at the following web link:  

http://stamford.uconn.edu/directions/  

Refer to Section 01-3300 Part 2.1.L Safety Plan for submittal requirements prior to site access  

 

1.09 COORDINATION WITH OCCUPANTS 

Full Owner Occupancy:  Owner will occupy site and building(s) during entire construction period.  

Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  

Perform the Work so as not to interfere with Owner's day-to-day operations.  Maintain existing exits 

unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 

facilities.  Do not close or obstruct walkways, corridors, or other occupied or used facilities 

without written permission from Owner and approval of authorities having jurisdiction. 

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's 

operations. 

Partial Owner Occupancy: The Owner reserves the right to occupy and to place and install equipment in 

completed areas of the building, prior to Substantial Completion provided that such occupancy does not 

interfere with completion of the Work. Such placing of equipment and partial occupancy shall not 

constitute acceptance of the total Work or infer that the Contractor has met Substantial Completion. 

3. A Certificate of Substantial Completion will be executed for each specific portion of the 

Work to be occupied prior to Owner occupancy. 

 

4. Certifications. The Contractor at completion of construction shall provide to the University 

a “Certificate of Substantial Compliance with the State Building and Fire Safety Codes” 

bearing original signatures of an officer of the company stating: “This is the CERTIFY that 
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in my professional opinion the complete structure/renovations described above is in 

substantial compliance with the approved construction documents on file with the 

University of Connecticut. Minor deviations and special stipulations are noted below (if 

any)”. 

5. Prior to partial Owner occupancy, mechanical and electrical systems shall be fully 

operational. Required inspections and tests shall have been successfully completed. Upon 

recognition of mechanical and electrical systems being fully functioning and successfully 

inspected and tested for completeness, the Owner will provide operation and maintenance of 

mechanical and electrical systems in occupied portions of the building. 

1.10 WORK RESTRICTIONS 

Work Restrictions, General:  Comply with restrictions on construction operations. 

Comply with limitations on use of public streets and with other requirements of authorities having 

jurisdiction.  Work off Campus or on the edge of any campus where town residence property back up to 

or in close proximity to the Work, shall adhere to the Owner’s noise limits. On-Site Work Hours:  Limit 

work in the existing building to normal business working hours of 7:00 a.m. to 4:30 p.m., Monday 

through Friday, unless otherwise indicated. Permission must be requested and approved in writing prior to 

performance of the work outside the normal working hours or on a State Holiday.  Refer to Section 5719 

Temporary Environmental Controls for acceptable noise levels during working hours. 

Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others 

unless permitted under the following conditions and then only after providing temporary utility services 

according to requirements indicated: 

1. Obtain Owner Representative written permission before proceeding with utility 

interruptions. 

Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and vibration, 

odors, or other disruption to Owner occupancy with Owner. 

2. Notify Owner Representative not less than two days in advance of proposed disruptive 

operations. 

3. Obtain Owner’s written permission before proceeding with disruptive operations 

4. Noise which exceeds 55 db at the site perimeter will not be permitted between the hours of 

8:00 PM and 8:00 AM. 

Controlled Substances:  Use of tobacco products and other controlled substances is not permitted on the 

Owner campuses. 

In addition to reasons determined by the University, approval of deviations in work hours is dependent 

upon availability of University supervisory personnel. 

If the Contractor or Owner determines that work on this project must be performed during a time other 

than normal working hours of the University, costs for any premium time must be included in the Base 

Bid. 
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No Work may be conducted during University exam periods, convocation/commencement day, 

graduation day and student move in / move out days (including Fridays) without the written permission 

from the Owner. Exam periods which may affect this project are scheduled per attached link: 

http://www.registrar.uconn.edu/calendar.htm 

 

1.11 WORK SEQUENCE 

The responsibility of phasing the Work falls entirely on the Contractor. 

 

1.12 MISCELLANEOUS PROVISIONS 

Certifications 

1. The Contractor, at completion of construction, shall provide to the University a “Certificate 

of Substantial Compliance” bearing original signatures of an officer of the company stating: 

“this is to CERTIFY that, in my professional opinion, the complete structure/renovations 

described above is in substantial compliance with the approved construction documents on 

file with the University of Connecticut. Minor deviations and special stipulations are noted 

below (if any)” 

2. The Contractor shall provide licensed and/or certified subcontractors to perform the work as 

required in the contract documents.  

Owner Supplied Documents 

 

The majority of the Owner’s buildings were constructed prior to 1978 and are likely to have 

painted surfaces contacting lead based paint.  Any information the Owner provides on known lo-

cation of lead base paint or other hazardous materials. Any information the Owner provides on 

known locations of lead based paint or other hazardous materials is offered, in good faith for in-

formation only, solely for the purpose of placing the Contractor in receipt of all information 

known to the University at this time. Unless otherwise provided, this data is not to be considered 

a part of the contract documents.  

The University does not warrant or represent that the information contained in these reports is 

complete or accurate but only that it constitutes a disclosure of the information known to the 

Owner at this time regarding these conditions.  

Original construction drawings are provided for information and reference only and do not represent exact 

conditions existing in the buildings. The Contractor is responsible for all work described in the scope of 

work regardless of information provided in the reference drawings. This information is offered in good 

faith for information only, solely for the purpose of placing the Contractor in receipt of all information 

known to the University at this time. Unless otherwise provided, this data is not to be considered a part of 

the contract documents. The University does not warrant or represent that the information contained in 

these reports is complete or accurate but only that it constitutes a disclosure of the information known to 

the Owner at this time regarding these conditions. 
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PART 2 - PRODUCTS (Not Used) 

 

PART 3 - EXECUTION (Not Used) 

 

END OF SECTION 
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SECTION 012300 

ALTERNATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 

in the bidding requirements that may be added to or deducted from the base bid amount if 

Owner decides to accept a corresponding change either in the amount of construction to be 

completed or in the products, materials, equipment, systems, or installation methods described 

in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 

Agreement.   

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 

Sum to incorporate alternate into the Work.  No other adjustments are made to the 

Contract Sum and Contract Time. 

1.4 PROCEDURES 

A. Coordination:  Revise or adjust affected adjacent work as necessary to completely integrate 

work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 

items incidental to or required for a complete installation whether or not indicated as part 

of alternate. 

B. Notification:  Immediately following award of the Contract, notify each party involved, in 

writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or 

deferred for later consideration.  Include a complete description of negotiated revisions to 

alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 
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D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections 

referenced in schedule contain requirements for materials necessary to achieve the work 

described under each alternate. 

E. Alternates shall be valid for the life of the contract.  Alternates not selected at the time of award, 

but not identified as rejected may be selected within the time frame identified by the Contractor 

through the construction schedule where the selection will not impact the critical path and 

overall substantial completion of the contract.  Should the Owner wish to exercise executing an 

Alternate after the last date reflected within the CPM Construction schedule for selection of an 

Alternate, the Alternate(s) may be negotiated as applicable, in accordance with the requirements 

associated with a Proposed Change Order. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES  

A. Base Bid:   

1. Replacement of two cooling towers (CT-1, 2) including variable frequency drives, piping 

and appurtenances, as indicated on Sheet M-501 and as specified in Division 15 Section 

15651 "Cooling Towers."  

2. Replacement of two sand filters (SF-1, 2) including piping and appurtenances, as 

indicated on Sheet M-501 and as specified in Division 15 Section 15509 "Pre-Engineered 

Filtration System."  

B. Alternate:   

1. Replacement of three condenser water pumps (CWP-1, 2, 3) and three chilled water 

pumps (CHWP-1, 2, 3) including piping and appurtenances, as indicated on Sheet M-501 

and as specified in Division 15 Section 15541 "Centrifugal Pumps.” 

END OF SECTION 01-2300 
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SECTION 012500 

SUBSTITUTION PROCEDURES 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Division 01 Section "Allowances" for products selected under an allowance. 
2. Division 01 Section "Alternates" for products selected under an alternate. 
3. Division 01 Section "Product Requirements" for requirements for submitting comparable 

product submittals for products by listed manufacturers. 
4. Divisions 02 through 33 Sections for specific requirements and limitations for 

substitutions. 

1.03 DEFINITIONS 

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

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, or 
unavailability of required warranty terms. 

2. Substitutions for Convenience:  Changes proposed by Contractor that are not required in 
order to meet other Project requirements but may offer advantages to Contractor or 
Owner.   

1.04 ACTION SUBMITTALS 

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

1. Substitution Request Form:  Use CSI Form 13.1A or similar. 
2. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable.  Provide documentation that supports such submission 

 Substitution Procedures 
012500 - 1 



© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT  
All Rights Reserved University Project #901904, CDM Smith Project #109017 
 

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

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

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

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

names, current phone numbers and addresses of architects and owners who were 
directly involved with accepting the product substitution. 

h. Material test reports from a qualified testing agency indicating and interpreting test 
results for compliance with requirements indicated. 

i. Safety Data Sheet that demonstrates that the product does not contain any 
hazardous material as defined in Section 01-7839 Project Record Documents. 

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

k. Savings to the Owner, including a proposal of change, if any, in the Contract Sum. 
l. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated. 

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

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within seven (7) days of receipt of a request for 
substitution.  Architect will notify the Owner of their recommendation to accept or reject 
the submission.  Upon Owner decision, Architect will notify Contractor of acceptance or 
rejection of proposed substitution within seven (7) days of receipt of request, or seven (7) 
days of receipt of additional information or documentation, whichever is later. 

a. Forms of Acceptance:  Executed substitution form and/or a Change Order.  
b. Use product specified if Architect does not issue a decision on use of a proposed 

substitution within time allocated. 

1.05 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.  If applicable, engage a qualified testing agency 
to perform compatibility tests recommended by manufacturers.   
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1.06 PROCEDURES 

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved 
substitutions. 

PART 2 - PRODUCTS 

2.01 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for 
change, but not later than Thirty (30) days prior to time required for preparation and review of 
related submittals. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

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

b. Requested substitution provides sustainable design characteristics that specified 
product provided. 

c. Requested substitution is fully documented and properly submitted. 
d. Requested substitution does not contain any hazardous material. 
e. Requested substitution will not adversely affect Contractor's construction schedule. 
f. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
g. Requested substitution is compatible with other portions of the Work. 
h. Requested substitution has been coordinated with other portions of the Work. 
i. Requested substitution provides specified warranty. 
j. If requested substitution involves more than one contractor, requested substitution 

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

k. Requested substitution does not require additional design changes to be performed 
by the architect/engineer in order to incorporate the substitution into the work. 

B. Substitutions for Convenience:     Such request shall be submitted by the Contractor ten (10) 
days prior to contract execution.   Should an approval of any substitutions for convenience be 
submitted for consideration after contract execution, it shall be at the sole discretion of the 
Owner whether to consider it or not.  If the substitution is not accepted than the Contractor is 
obligated to supply the originally specified product at no additional cost to the Owner.  If the 
substitution is accepted all coordination and liability is the sole responsibility of the Contractor.  
Contractor shall follow all requirements as outlined for Substitution for Cause.  

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 012600 

CONTRACT MODIFICATION PROCEDURES 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

B. Related Requirements: 

1. Division 01 Section "Substitution Procedures" for administrative procedures for handling 
requests for substitutions made after the Contract award. 

1.03 MINOR CHANGES IN THE WORK 

A.    Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, 
"Architect's Supplemental Instructions” (ASI). The Contractor shall proceed with minor 
changes in the work shown on ASI’s. 

1.04 PROPOSAL REQUESTS 

A. Initiated Proposal Requests: Architect or Owner will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If 
necessary, the description will include supplemental or revised Drawings and Specifications. 

1.05    Proposal Requests (PR) or Bulletins issued by the Architect or Engineer are not instructions 
either to stop work in progress or to execute the proposed change.   The Contractor shall only 
proceed with the work or change when a CCD or PCO is counter-executed by the Owner.   

A. Construction Change Directive (CCD):  Where the lack of timely authorization would impact 
the critical path schedule of the work or where the entitlement to additional cost is not clear or is 
not in total agreement by the parties, the Owner may issue a Construction Change Directive on 
a modified AIA Document G714 form.  The Contractor shall immediately proceed with the 
change in the Work as indicated and directed in the CCD.   Issuance of a CCD to the Contractor 
shall also be considered an issuance of the directive to the subcontractor(s) to proceed with the 
work. 

1. Contents: The CCD will contain a complete description of the change in the Work.  It 
will also designate the method to be followed to determine the adjustment in the Contract 
Sum and/or the Contract Time, if any.  The Contractor may be requested to provide an 
order of magnitude (not to exceed) cost estimate for the change in the work.  However, an 
executed CCD shall not be the sole backup to a Proposed Change Order (PCO) nor shall 
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the execution of a CCD as a Lump Sum be considered binding as such when transposing 
into a change order.    

2. Documentation:  Contractor’s order of magnitude estimate of the work on Contractor 
letterhead reflecting at a minimum  the following: 
a. Breakdown of how the cost estimate was established. 
b. Material/Equipment quotes. 
c. Subcontractor proposed costs and services to be performed.     

3. Execution:   If issued as a Time and Materials and/or Not to Exceed, the documentation 
and monitoring of the work shall be reflected on daily Additional Work Tickets and 
consist at a minimum, the following: 
a. Filling out of daily additional work tickets documenting the additional work 

performed from beginning to completion of the work. 
b. The date of the day the work is performed. 
c. Project Name 
d. Contracting Firm’s name. 
e. Person’s name who is monitoring and tracking the work being performed. 
f. Number of workers and their Trade Labor category. 
g. Number of hours worked by each worker. 
h. Signature of the person monitoring the work certifying that the information 

contained on the Daily Additional Work Tickets is true and accurate.   Failure of 
the Contractor to sign the tickets will not relieve them of liability. 

i. Signature of the Owner verifying the work performed on the ticket. 

1.06 ADMINISTRATION OF CHANGE ORDERS 

A. Contractor shall utilize the most current Owner Proposed Change Order (PCO) and Labor Rate 
Sheet templates which can be obtained through the Owner’s website 
(http://paes.uconn.edu/Contractors.html).  No other format shall be utilized. 

B. Submit to the Architect and Owner a complete itemized PCO within seven (7) working days 
from the date reflected on the Proposal Request or when response to an RFI has been received. 
If the PCO and backup is incomplete the Architect will notify the Contractor within seven (7) 
days to revise and resubmit.  Contractor is to identify revisions to the submitted PCO document 
by enumerating as the PCO number -R1, -R2, R3 etc. and date of the revision being submitted. 

If a Proposal Request was not issued for the change, submit a PCO within seven (7) days from 
the date the initial discovery for change was formally documented.   
1. Include within the PCO template a list of quantities of labor and/or products required or 

eliminated and/or pre-approved unit costs, with total amount of purchases and credits that 
encompass the changes identified and affected by the proposal request.  If requested, 
furnish survey data to substantiate quantities. 

2. Forms must be drafted and signed by the authorized agent of the Contractor or 
subcontractor represented on the PCO.  Contractor shall not formulate, calculate and 
submit proposed costs for a change on behalf of the sub-tier contractors and suppliers.  
All sub-tier contractors and suppliers shall submit their costs on supporting company 
letterhead. 

3. Electronic signatures from the submitting Company and its Representative identified on 
the PCO form is preferred.  Failure of the Contractor or Subcontractor to sign the form, 
shall not relieve the Contractor of their obligations to perform nor allow for a claim under 
the contract. 

 Contract Modifications Procedures 
012600 - 2 

http://paes.uconn.edu/Contractors.html


© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT 
All Rights Reserved University Project #901904, CDM Smith Project #109017 

4. Failure of the Contractor to timely submit complete itemized PCO’s, such failure shall 
not relieve the Contractor of their obligations to perform nor to allow for a claim under 
the contract. 

5. Markup shall be calculated with combined overhead and profit in a single percentage as 
identified as allowed within the General Conditions of the contract for both the Prime 
Contractor and Sub-tier Contractors.   
  

C. The basis for each PCO shall be identified and a copy of the following shall be provided: 
1. Entitlement 

a. On the format required by the Owner, summarize and describe the need for the 
change and the basis of the entitlement for an increase and/or extension to the 
contract sum or contract time;  

b. Identify all pertinent project information, sequential tracking, and original issue 
date and revision dates (if any);   

c. Classification of the PCO as being predominately due to Unforeseen Field 
Conditions or the actions or requests of the Contractor, the Owner or AE Firm; and  

d. List the proposed change value for each effected Prime Subcontractor and lower 
tier Subcontractor(s).  

 
2. Supporting Documentation for Entitlement 

Include a copy of the document that initiated the PCO, which may include one or more of 
the following: 

  
a. A copy of an executed Proposal Request (PR) from the AE Firm or Owner with all 

attachments;  
b. A copy of a Bulletin from the Architect or Engineer of Record;  
c. A copy of a Sketch(s) issued by the AE Firm clearly outlining the change;  
d. A copy of an inspection report or notes by an official having jurisdiction’s that 

identifies a directive for a change;  
e. A copy of any pertinent Field Directives, RFI’s, e-mails or other correspondence 

regarding the change, if applicable; and 
f. A copy of the executed CCD form, (where applicable). 
g. Where a request for an extensions of time is included, a copy of the CPM project 

schedule reflecting the direct impact to the critical path and any other documents 
required by the Owner shall be provided.  
 

3. Supporting Documentation for Costs 
a. Include a list of quantities of products required or eliminated and unit costs, with 

total amount of purchases and credits to be made.  If requested, furnish survey data 
to substantiate quantities. 

b. Copies of all supporting quotes from the material suppliers and sub tier work 
(detailed below).  The PCO supporting documentation should identify the 
companies submitting the information and the individuals who prepared the 
quotations.   

c. Calculate the labor required to complete the work utilizing the contractually 
approved hourly rates of the submitting Contractor and their subcontractor’s self-
performed trade labor category as established in the contract. Where there are not 
preapproved labor rates for the Contractor or subcontractor’s self-performed trade 
labor category of work, submit labor rates in the format required by the Owner for 
review and approval.   
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1. Hourly labor rates shall not include Overhead and Profit (O&P), small tools, 
or any other general conditions costs as identified in the contract under Sec. 
7.2.2.8 of the AIA 201 between the Owner and Contractor.   

a) Note that the definition of “small tools” includes equipment utilized 
in the normal course of work including items such as shovels, picks, 
rakes, ladders, and power tools which are expected to be utilized on a 
project. Trade related equipment, hand tools, and power tools 
normally supplied with the labor or that are normally expected to be 
owned in the performance of the typical work for a trade are not 
compensable. These costs shall not be approved as part of the Direct 
Cost of a Change Order as they are included in the Contractor’s 
overhead mark-up percentage.      

b) Additional Supervisory or General Foreman hours shall not be 
included in the cost calculation for the change unless additional crews 
are necessary and added and/or a compensable time extension is 
granted.   

c) Approved Labor Rates are for the life of the contract term and 
therefore not adjustable unless the contract completion date is 
extended beyond the month of June within the year the contract was 
to be completed. 

d) Forms must be drafted and signed by the authorized agent of the 
Contractor or subcontractor who is self-performing the trade work 
represented on the labor rate sheet.  Contractor shall not misrepresent 
proposed labor rates from the sub-tier contractors. 

   
d. Provide a detailed and itemized break-down of all anticipated material and 

equipment costs, with the unit cost per item multiplied by the number of units.  
Additional documentation is required as follows:   
1. Supporting quote from a material supplier reflecting the units and unit  

cost(s) for each item type;   
2. Supporting quote from the equipment supplier, with the hourly rental rate 

multiplied by the number of hours.  One of the following shall be submitted 
in support of the equipment costs: 

a) When equipment is rented from a third-party, supporting rental quote 
from the supplier reflecting daily/weekly/monthly equipment costs 
(whichever applies) for equipment.  

b) When equipment is owned and used directly on the change work by 
the Contractor or subcontractor, the daily rate shall not exceed the 
rate calculated by taking the monthly rental rate as identified by a 
nationally recognized construction cost estimating guide or service 
and divided by 20 days.  The weekly or monthly rate (respectively) 
shall not exceed the weekly/monthly rate calculated by a nationally 
recognized construction cost estimating guide or service.  Year, make 
and model of the equipment must be provided and used as the basis 
for establishing the rental rate.  

e. If the PCO is made on a “unit cost” basis as part of the established contract, 
provide a copy of approved unit costs reflected in the contract, or if the unit cost 
was not identified in the contract, provide a complete breakdown of how the unit 
cost was arrived at with supporting documentation as prescribed above. 

f. If the work was previously performed based on issuance of a CCD on a Time & 
Material and/or Not to Exceed basis, provide: 
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1. Daily Additional Work Tickets as outlined above. 
2. Actual material and rental supplier invoicing.  
3. Subcontractor billings with actual material and rental supplier invoicing.  

g. To the extent that work is subcontracted to Lower Tier Subcontractors, anticipated 
labor, materials and equipment of sub-subcontractor costs shall be substantiated 
and consistent with the guidelines prescribed above. 

h. Costs calculated and represented are not to be rounded up or down.   

D. Allowance Adjustment:  See Division 01 Section "Allowances" for administrative procedures 
for preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs 
of allowances. 

E. Unit-Price Adjustment:  See Division 01 Section "Unit Prices" for administrative procedures for 
preparation of Change Order Proposal for adjusting the Contract Sum to reflect measured scope 
of unit-price work. 

1.07 CHANGE ORDER PROCEDURES 

A. On Owner's acceptance of the information contained in a Proposed Change Order, Architect 
will issue a Change Order for signatures of Owner, Architect and Contractor on 
AIA Document G701. 

a. Follow requirements for PCO’s as outlined above.  
b. Each Change Order shall list and reflect the following: 

1. Each PCO # included within the change order; 
2. Each CCD# (when applicable to an identified PCO); 
3. Brief description of the work included within the PCO; 
4. Dollar value of the PCO 
5. Total of all PCO’s represented 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 013100 

PROJECT MANAGEMENT AND COORDINATION 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 

including, but not limited to, the following: 

1. Informational Submittals 

2. General coordination procedures. 

3. Coordination drawings. 

4. Requests for Information (RFIs). 

5. Project Meetings. 

a. Pre-construction conference 

b. Pre-installation conference 

c. Progress meetings 

d. Coordination meetings 

6. General Administration 

B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility are 

assigned to a specific contractor. 

C. Related Requirements: 

1. Division 01 Section "Construction Progress Documentation" for preparing and 

submitting Contractor's construction schedule. 

2. Division 01 Section "Execution" for procedures for coordinating general installation and 

field-engineering services, including establishment of benchmarks and control points. 

3. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract. 

1.03 DEFINITIONS 

A. RFI:  Request from Owner, or Contractor seeking information required by or clarifications of the 

Contract Documents. 

1.04 INFORMATIONAL SUBMITTALS 

A. Subcontract List:  Prepare a written summary identifying individuals or firms contracted for each 

portion of the Work, including those who are to furnish products or equipment fabricated to a 

special design. Use of CSI Form 1.5A or similar. Include the following information in tabular 

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

products. 

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

3. Background screens on each individual performing any type of work on the project that 

will be coming to the project site for any length of time.  

B. Key Personnel:  Provide at the pre-construction meeting a list of key personnel assignments, 

including project manager, superintendent, safety engineer and other personnel in attendance at 

Project site.  Identify individuals and their duties and responsibilities; list business addresses and 

telephone numbers, including office, and cellular telephone numbers and e-mail addresses.  

Provide names, addresses, and telephone numbers of individuals assigned as alternates in the 

absence of individuals assigned to Project. 

1. Keep list current and available at all times. 

2. The Owner requires as a minimum, the following Key Personnel be assigned to this 

project. Each position shall be with an individual knowledgeable in the work that they 

will be providing under this contract and who is employed full-time under the Contractor, 

dedicated to the position listed. 

a. Project Manager (on site a minimum of once a week for duration of the 

project through closeout) 

b. Project Superintendent (on-site full time for duration of the project 

through closeout) 

c. Safety Engineer shall be responsible for all work safety on the site 

throughout the duration of the work.  The Contractor has sole 

responsibility for maintaining a safe and secure work site, how they 

achieve the security and safety of the workers and property is at their 

discretion.  However at a minimum the Owner expects the Safety 

Engineer to visit the site once a week and during high risk activities and 

at intervals as identified in the contract documents.  Safety Engineer shall 

document his/her visits and reflect any issues or findings within such 

report.  Reports shall be available within 24 hours of the inspection.  

Project Engineer (Project specific) 

3. Each individual listed above shall have not less than five (5) years experience performing 

work of a similar nature to this project and in a comparable position to the position 

assigned on this project. Resumes will be required on all key personnel prior to 

acceptance. Removal of any personnel denoted as Key Personnel from the project will 

require Owner’s prior approval. 

 

4. Each individual listed or identified at a later date shall have a background check 

performed as outlined in the University’s Contractor Background Checks Policy that can 

be viewed at the following weblink:   http://paes.uconn.edu/Contractors.html. 

1.05 GENERAL COORDINATION PROCEDURES 

A. Coordination:  Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 

construction operations, included in different Sections that depend on each other for proper 

installation, connection, and operation. 
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6. Schedule construction operations in sequence required to obtain the best results where 

installation of one part of the Work depends on installation of other components, before 

or after its own installation. 

7. At a minimum, weekly inspections of project by the safety officer are required. Safety 

inspector reports shall be made available at the Owner’s request within 24 hours.  

8. Inspections of the project by the official(s) having jurisdiction at intervals required by the 

respective general permit requirements. Regardless as to who applied for a permit, the 

Contractor is responsible to comply and perform all requirements associated with any 

permit issued against the Project. 

a. http://publicsafety.uconn.edu/fmbio/ 

b. Operating permit 

c. Health and Safety permit 

 

9. Coordinate installation of different components to ensure maximum performance and 

accessibility for required maintenance, service, and repair. 

10. Coordinate demolition of different components to ensure maximum performance and 

safety. 

a. Upon immediate demolition, cap the ends of the pipes to contain the off 

gases coming from within the pipe to eliminate potential false gas leak 

reports and ensure safety to other areas not being impacted.   

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

B.  Where necessary, prepare memoranda for distribution to each party involved, outlining special 

procedures required for coordination.  Include such items as required notices, reports, and list of 

attendees at meetings. 

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

Work is required. 

C.  Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other construction activities to avoid conflicts and to ensure orderly progress of 

the Work.  Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 

2. Preparation of the schedule of values. 

3. Installation and removal of temporary facilities and controls. 

4. Listing, delivery and processing of submittals. 

5. Project meetings 

6. Progress meetings. 

7. Project closeout activities. 

8. Startup and adjustment of systems. 

D.  Conservation:  Coordinate construction activities to ensure that operations are carried out with 

consideration given to conservation of energy, water, and materials.  Coordinate use of temporary 

utilities to minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 

incorporated into, the Work.  See other Sections for disposition of salvaged materials that 

are designated as Owner's property. 
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1.06 COORDINATION DRAWINGS 

A.  Coordination Drawings, General:  PRIOR TO START OF WORK ACTIVITY: Prepare 

coordination drawings according to requirements in individual Sections, and additionally where 

installation is not completely shown on Shop Drawings, where limited space availability 

necessitates coordination, or if coordination is required to facilitate integration of products and 

materials fabricated or installed by more than one entity. 

1. Content:  Project-specific information, drawn accurately to a scale large enough to 

indicate and resolve conflicts.  Do not base coordination drawings on standard printed 

data.  Include the following information, as applicable: 

a. Use applicable Drawings as a basis for preparation of coordination 

drawings.  Prepare sections, elevations, and details as needed to describe 

relationship of various systems and components. 

b. Coordinate the addition of trade-specific information to the coordination 

drawings by multiple contractors in a sequence that best provides for 

coordination of the information and resolution of conflicts between 

installed components before submitting for review. 

c. Indicate functional and spatial relationships of components of 

architectural, structural, civil, mechanical, and electrical systems. 

d. Indicate space requirements for routine maintenance and for anticipated 

replacement of components during the life of the installation. 

e. Show location and size of access doors required for access to concealed 

dampers, valves, and other controls. 

f. Indicate required installation sequences. 

g. Indicate dimensions shown on the Drawings.  Specifically note 

dimensions that appear to be in conflict with submitted equipment and 

minimum clearance requirements.  Provide alternate sketches to Architect 

indicating proposed resolution of such conflicts.  Minor dimension 

changes and difficult installations will not be considered changes to the 

Contract. 

B. Coordination Drawing Organization:  Organize coordination drawings as follows: 

2. Floor Plans:  Show architectural and structural elements, and mechanical, plumbing, fire-

protection, fire-alarm, and electrical Work.  Supplement plan drawings with section 

drawings where required to adequately represent the Work. 

3. Mechanical Rooms:  Provide coordination drawings for mechanical rooms showing plans 

and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical 

equipment. 

4. Mechanical and Plumbing Work:  Show the following: 

a. Sizes and bottom elevations of piping, and conduit runs, including 

insulation, bracing, flanges, and support systems. 

b. Dimensions of major components, such as valves and electrical 

distribution equipment. 

5. Electrical Work:  Show the following: 
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a. Runs of vertical and horizontal conduit 1-1/4 inches in diameter and 

larger. 

b. Panel board, switch board, switchgear, transformer, busway, generator, 

and motor control center locations. 

c. Location of pull boxes and junction boxes, dimensioned from column 

center lines. 

6. Review:  Architect will review coordination drawings to confirm that the Work is being 

coordinated, but not for the details of the coordination, which are Contractor's 

responsibility.  If Architect determines that coordination drawings are not being prepared 

in sufficient scope or detail, or are otherwise deficient, Architect will so inform 

Contractor, who shall make changes as directed and resubmit. 

7. Coordination Drawing Prints:  Prepare coordination drawing prints according to 

requirements in Division 01 Section "Submittal Procedures." 

8. Contractor shall not rely on the availability of BIM for use in Contractor’s coordination.   

1.07 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of the 

Contract Documents, Contractor shall prepare and submit an RFI in the form specified and sent 

directly to the Architect. 

1. Architect will return RFIs submitted to Architect by other entities controlled by 

Contractor with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 

work or work of subcontractors. 

3. Habitual submissions of RFI’s not having any serious purpose and/or having no sound 

basis and/or is consistently incomplete and/or is already answered within the Contract 

documents, the Contractor shall reimburse the Owner for the Architect’s additional time 

reviewing and answering such RFIs.  

B. Content of the RFI:  Include a detailed, legible description of item needing information or 

interpretation and the following: 

1. Project name. 

2. Project number. 

3. Date. 

4. Name of Contractor. 

5. Name of Architect. 

6. RFI number, numbered sequentially. 

7. RFI subject. 

8. Specification Section number and title and related paragraphs, as appropriate. 

9. Drawing number and detail references, as appropriate. 

10. Field dimensions and conditions, as appropriate. 

11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 

12. Contractor's signature. 

13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 

needing interpretation. 
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a. Include dimensions, thicknesses, structural grid references, and details of 

affected materials, assemblies, and attachments on attached sketches. 

C. RFI Forms:  AIA Document G716 or similar and in a form acceptable to the Owner and Architect 

1. Attachments shall be electronic files in Adobe Pro PDF format. 

D. Architect's Action:  Architect will review each RFI, determine action required, and respond.  

Allow seven (7) days for Architect's response for each RFI.  RFIs received by Architect after 3:00 

p.m. will be considered as received the following working day. 

1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for approval of Contractor's means and methods. 

d. Requests for coordination information already indicated in the Contract 

Documents. 

e. Requests for adjustments in the Contract Time or the Contract Sum. 

f. Requests for interpretation of Architect's actions on submittals. 

g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 

Architect's time for response will date from time of receipt of additional information. 

3. Architect's action on RFIs is not intended to change the Contract Time or the Contract 

Sum. 

a. If Contractor believes the RFI response warrants change in the Contract 

Time or the Contract Sum, notify Architect and Owner in writing within 

seven (7) days of receipt of the RFI response with a proposed order of 

magnitude cost. 

E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  

Submit log monthly or as directed by Owner’s representative, in a format acceptable to the 

Architect and Owner. Include the following: 

1. Project name. 

2. Name and address of Contractor. 

3. Name and address of Architect. 

4. RFI number including RFIs that were returned without action or withdrawn. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Architect's response was received. 

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to 

affected parties.  Review response and notify Architect within seven (7) days if Contractor 

disagrees with response. 

1. Identification of related Minor Change in the Work. 

2. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate. 
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1.08 PROJECT MEETINGS 

A. Preconstruction Conference:  The successful bidder shall attend a preconstruction conference and 

organizational meeting at the Owner’s Office of Planning, Architectural and Engineering Services, 

with the Owner prior to any field work to review responsibilities and personnel assignments and 

to insure that Specifications, drawings and all conditions are understood to properly complete this 

Contract. 

1. The meeting will be scheduled by the Owner’s Representative. 

2. Attendees:  The Owner, authorities having jurisdiction, Contractor and its superintendent; 

major subcontractors; suppliers; and other concerned parties may attend the conference.  

Participants at the conference shall be familiar with Project and authorized to conclude 

matters relating to the Work. 

3. Agenda:  Discuss items of significance that could affect progress, including but not 

limited to the following where applicable: 

a. Contractor shall have the following prepared and ready for review at the 

pre-construction meeting:    

1) Emergency Contact Information as required by the Owner’s EHS manual 

page 46.  Utilize form provided in the document.  

2) List of all known Contractors, Subcontractors and Suppliers who will be 

working on or supplying material and equipment to the project including 

name, mailing addresses, contact number and Federal and State 

Identification numbers (such list shall be updated and resubmitted with the 

monthly certified payroll submissions and the final closeout documents). 

3) Contractor’s Quality control plan specific to the project. 

4) Executed acknowledgement of receipt and review of the Owner’s 

Environmental Health and Safety Manual as required by the Owner’s EHS 

manual page 48.  Utilize provided form   

5) Executed Confined Space as required by the Owner’s EHS manual page 44-

45.  Utilize provided forms.   

6) Executed Owner Product Standard Asbestos Certification Form as required 

by the Owner’s EHS manual page 43.  Utilize provided form. 

7) Copy of the transmittal letter of the project specific Affirmative Action Plan 

submission to CHRO and CPCA.   Transmittal must reflect the project name 

and number and date transmitted. 

8) Detailed CPM Construction Schedule specific to the project. 

9) List of Certification Submittals required by the contract documents 

a) Telecommunication technician certifications (where applicable) 

b) Millwork certification (where applicable) 

c) Contract Arborist (where applicable) 

10) Any proposed Changes to the Site Logistics Plan  

11) Background Screening Control Plan (where applicable)     

b. Items for discussion not limited to: 

1) Contractor’s CPM Construction schedule. 

2) Phasing. 

3) Logistics Plan review.  

4) Critical work sequencing and long-lead items. 

5) Labor Market Regulations. 

6) Designation of key personnel and their duties. 
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7) Lines of communications and emergency phone numbers. 

8) Background Check Plan review, where applicable. 

9) Procedures for processing field decisions and potential Change Orders. 

10) Procedures for RFIs. 

11) Procedures for testing and inspecting. 

12) Procedures for processing Applications for Payment. 

13) Distribution of the Contract Documents and correspondence. 

14) Submittal procedures. 

15) Sustainable design requirements. 

16) Preparation of record documents. 

17) Use of the premises, including dust and noise control. 

18) Parking and parking permits, see contractor parking policy 

http://policy.uconn.edu/2016/02/04/contractor-parking-policy/ 

19) Work restrictions including working hours. 

20) Owner's occupancy requirements. 

21) Responsibility for temporary facilities and controls. 

22) Procedures for disruptions and shutdowns. 

23) Construction waste management and recycling. 

24) Office, work, and storage areas. 

25) Equipment deliveries and priorities. 

26) Owner’s Vendor Code of Conduct Policy:  

http://policy.uconn.edu/2013/02/12/vendor-code-of-conduct/ 

27) Security. 

28) Progress cleaning. 

29) Owner’s Environmental Health and  Safety Manual, Safety procedures, 

including the Owner’s Hazard Communication Program and policies on pest 

control, asbestos, lead-based paints, lockout/tagout procedures, excavation 

and trenching, disposal of PCB containing light ballasts, use of solvents, 

solvent or epoxy based paints, confined space entries and use of open 

flames. 

4. Minutes:  Entity responsible for conducting meeting will record and distribute meeting 

minutes. 

B. Project Meeting:  The Contractor shall schedule and conduct meetings and conferences at Project 

site unless otherwise indicated.  Project Meetings shall at a minimum be performed bi-weekly.  

1. Attendees:  Coordinate with the Owner and Architect a set day and time for the project 

meetings.  Identify in collaboration with the Owner and Architect any other key 

individuals whose presence is required. This meeting is not intended to be inclusive with 

any Pre-installation Conference or Progress Meeting requirements.  List all required 

attendees.   

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

least two working days prior to the scheduled meeting.  Discuss items of significance that 

could affect progress, including but not limited to the following: 

a. Review of the previous meeting minutes. Record corrections and any 

agreements/disagreements 

b. Progress of the work. 

c. Compare construction progress with the Project’s approved Construction 

Schedule. 

1) Review progress since the last meeting.   
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2) Identify activities on the critical path that are ahead of schedule, or behind 

schedule, in relation to the contractually accepted construction schedule.   

3) Provide recovery steps on how construction behind schedule will be brought 

back into schedule.   

4) Discuss whether schedule revisions are required to ensure that current and 

subsequent activities will be completed within the Contract Time. 

d. Review Contractor’s site safety reports.  

e. Review any critical work sequencing and long-lead items.  

f. Review of any management or supervisory responsibilities: 

1) Contractor conduct. 

2) Staffing / Man Power. 

3) Protection of construction personnel and adjacent sites. 

4) Dust and noise control. 

5) Progress cleaning. 

6) Temporary facilities and controls. 

7) Construction waste management and recycling. 

8) Unacceptable behavior. 

9) Security 

10) Hazard Communication Program 

g. Review of Submittal log. 

h. Review of RFI log. 

i. Review of proposed change order (PCO) log. 

j. Review of Change Order log. 

k. Review any labor or wage issues. 

l. Review any Payment issues. 

m. Review the next two weeks look ahead schedule. 

1) Identify any testing and inspections to be performed. 

2) Any work restrictions including working hours. 

3) Scheduling of disruptions and shutdowns 

4) Equipment deliveries and priorities. 

n. Review any other critical issues.  

 

 

3. Minutes:  Entity responsible for conducting meeting will clearly identify themselves as 

the author of the minutes, record and distribute meeting minutes.  The meeting will 

record significant discussions and agreements achieved.  With each meeting held, 

minutes shall reflect the author, all invited attendees, any additional attendees who 

attended the meeting and those invited attendees that did not attend the meeting. 

Distribute the meeting minutes to everyone concerned for review, including but not 

limited to Owner and Architect, within three (3) days of the meeting.   

 

4.  Minutes from the previous meeting shall be reviewed at the start of each subsequent 

meeting.  Document any clarifications, corrections, or exceptions to the contents of the 

minutes and identify the attendee requesting the adjustments.  Resolve any disagreements 

that may arise with the contents and document accordingly and document within the 

minutes.  Minutes shall not require acceptance prior to the next scheduled meeting, unless 

the project has reached final completion and final payment is in process.     

C. Pre-installation Conferences:  Conduct a preinstallation conference at Project site before each 

construction activity that requires coordination with other construction. 
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1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 

installations that have preceded or will follow, shall attend the meeting.  Advise 

Architect, and Owner of scheduled meeting dates. 

2. Agenda:  Review progress of other construction activities and preparations for the 

particular activity under consideration, including but not limited to requirements for the 

following: 

a. Contract Documents. 

b. Options. 

c. Related RFIs. 

d. Related Change Orders. 

e. Purchases. 

f. Deliveries. 

g. Submittals, shop drawings, product data, and quality control samples. 

h. Sustainable design requirements. 

i. Possible conflicts. 

j. Compatibility requirements. 

k. Time schedules. 

l. Weather limitations. 

m. Manufacturer's written instructions. 

n. Warranty requirements. 

o. Compatibility of materials. 

p. Acceptability of substrates. 

q. Temporary facilities and controls. 

r. Space and access limitations. 

s. Safety. 

t. Regulations of authorities having jurisdiction. 

u. Testing and inspecting requirements. 

v. Installation procedures. 

w. Coordination with other work. 

x. Required performance results. 

y. Protection of adjacent work. 

z. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 

required corrective measures and actions. 

4. Reporting:  Entity responsible for conducting meeting will record and distribute meeting 

minutes.  Meeting minutes shall identify who the author is and date the meeting was held.  

Distribute minutes of the meeting to each party present and to other parties requiring 

information. 

5. Do not proceed with installation if the conference cannot be successfully concluded.  

Initiate whatever actions are necessary to resolve impediments to performance of the 

Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings:  Conduct progress meetings with Contractor’s subcontractors at the Project 

Site at regularly (minimum bi-weekly) scheduled intervals.  

1. Coordinate dates of meetings with preparation of payment requests. 

2. Attendees:  In addition to representatives of Owner and Architect, each contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 
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planning, coordination, or performance of future activities shall be represented at these 

meetings.  All participants at the meeting shall be familiar with Project and authorized to 

conclude matters relating to the Work. 

3. Agenda:  Review and correct or accept minutes of previous progress meeting.  Review 

other items of significance that could affect progress.  Include topics for discussion as 

appropriate to status of Project. 

a. Contractor's Construction Schedule:  Review progress since the last 

meeting.  Determine whether each activity is on time, ahead of schedule, 

or behind schedule, in relation to Contractor's construction schedule.  

Determine how construction activities behind schedule will be expedited; 

secure commitments from parties involved to do so.  Discuss whether 

schedule revisions are required to ensure that current and subsequent 

activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including but not 

limited to the following: 

1) Interface requirements. 

2) Sequence of operations. 

3) Status of submittals. 

4) Status of stainable design documentation, if required. 

5) Deliveries. 

6) Off-site fabrication problems. 

7) Access. 

8) Site utilization. 

9) Temporary facilities and controls. 

10) Progress cleaning. 

11) Quality and work standards. 

12) Status of correction of deficient items. 

13) Field observations. 

14) Status of RFIs. 

15) Status of proposal requests. 

16) Pending changes. 

17) Status of Change Orders. 

18) Pending claims and disputes. 

19) Documentation of information for payment requests. 

4. Minutes:  Entity responsible for conducting the meeting will record and distribute the 

meeting minutes to each party present and to parties requiring information. Meeting 

minutes shall identify who the author is and the date the meeting was held.  Contractor 

shall distribute copies of minutes of the meeting to each party present and to other parties 

who should have been present. Include a brief summary, in narrative form, of progress 

since the previous meeting and report. Submit report no later than 3 days after each 

progress meeting date. 

a. Schedule Updating:  Revise Contractor's construction schedule after each 

progress meeting where revisions to the schedule have been made or 
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recognized.  Issue revised schedule concurrently with the report of each 

meeting. 

E. Coordination Meetings:  Conduct Project coordination meetings at regular intervals convenient for 

all parties involved.  Project coordination meetings are in addition to specific meetings held for 

other purposes, such as progress meetings and preinstallation conferences. 

1. Attendees:  Every party currently involved in coordination or planning for the 

construction activities involved.  All participants at the meetings shall be familiar with 

Project and authorized to conclude matters relating to the Work. 

2. Reporting:  Record meeting results and distribute copies to everyone in attendance and to 

others affected by decisions or actions resulting from each meeting. Meeting minutes 

shall identify who the author is and the date the meeting was held.   

1.09 GENERAL ADMINISTRATION 

A. Contractor shall comply to the requirements outlined within CGS Sec. 4e-70 relating to 

confidential information,  

B. Certified Payroll:  Pursuant to CGS Sec. 31-53, original certified payrolls with a statement of 

compliance shall be submitted.   

1. On a monthly basis, all certified payrolls for the project shall be received from their 

subcontractors by the Contractor.  The Contractor is responsible to track, monitor and 

report for compliance with the Department of Labor and Owner requirements.   

 

a. Documents are to be submitted in the format acceptable to the 

Connecticut Department of Labor.  

b. Verify all certified payrolls are being received from all subcontractors 

and sub-tier subcontractors performing work on the project for the period 

of time being reported. 

c. Confirm payroll information has been included not limited to paycheck 

number. 

d. Ensure each payroll reporting is filled out completely even if the worker 

is the “owner” of the company performing the work.   Reporting as owner 

performance with no payment information is not in conformance with 

CTDOL requirements. 

e. Verify that the Subcontractor has a current compliant Connecticut 

Worker’s Compensation policy.  

1) Obtain the subcontractor’s workers compensation policy. 

2) Policies that state “Interstate’ do not meet the statutory requirements.  

f. Verify the appropriate Agent for the Subcontractor submitting the payroll 

has certified each of them.  

g. Obtain and verify current OSHA 10 certifications for any all workers who 

performed on the project. Include a copy of each workers OSHA 10 

certification, when first reporting them on certified payrolls.    

h. Ensure all certified payrolls for the month have been received for work 

performed by the various subcontractors and sub-tiers, inclusive of all 

weeks within the month worked or not worked.   

i. Ensure that the last required submission of certified payrolls are identified 

as the “Final” submission. 
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j. Utilize the Worker Geographic Report data template and record each 

weekly Certified Payroll submission from each subcontractor for work 

performed or not under the project for that particular week.   Record 

alphabetically. 

k. Refer to the following weblink for the most current acceptable format 

template:  http://paes.uconn.edu/Contractors.html 

 

2. Contractor shall submit all certified payrolls (including their own) and supporting 

documents to the Owner in the following manner: 

a. Submit electronically to:  PAEScertifiedpayroll@uconn.edu 

b. Submit monthly at the same time as when the pencil draft of the 

application for payment is submitted for approval.   

c. Provide in the Subject line of the email the following information in the 

order represented: 

1) Project # 

2) Contractor Name 

3) Period Reporting On 

  Example:  901211 Turner April 2016 Certified Payrolls 

d. Organize the documents in the following manner prior to uploading the 

document into the email:  

1) Contractor’s Worker Geographic Distribution Report 

2) Contractor’s certified payrolls with each week of the month in sequential 

order;  

3) Subcontractors certified payrolls organized alphabetically by subcontractor 

and then within each subcontractors submission, by each sequential week of 

the month being reported;  

4) Ensure that each side of a payroll page (if double sided) has been scanned to 

include their certification for that payroll reporting;   

5) In the body of the email, identify any non-compliance issues relating to the 

payrolls being reported on to the Owner.   

 

3. Failure to consistently submit complete complying certified payrolls to the Owner in the 

format outlined, any costs incurred by the Owner to perform the requirements, shall be a 

reimbursement from the Contractor to the Owner.   

 

C. Worker Geographic Distribution Report (Report):  Following the close of each consecutive 

month’s certified payrolls and in conjunction with the certified payroll submission, the Contractor 

who is directly contracted with the Owner shall submit a project specific Worker Geographic 

Distribution Report on all workers who worked on the project for the period of time represented 

on the report. The monthly Worker Geographic Distribution Report shall summarize and include 

all Contractor and subcontractors’ worker data information provided it in a format required by the 

Owner.   

1. Certified payrolls applicable shall accompany the monthly Report.   

2. Owner format shall be used and not altered in any way without explicit approval from the 

Owner.  Refer to the following weblink for the most current acceptable format template:  

http://paes.uconn.edu/Contractors.html 
3. Failure to submit Worker Geographic Distribution Report in the format required, any 

costs the Owner incurs to perform the requirements outlined shall be reimbursed by the 

Contractor.   
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D. CHRO Reporting:  Submit to the Commission on Human Rights and Opportunities (CHRO) on a 

monthly basis their Small Contractor/Minority Business Enterprise Utilization, Payment Status 

and Materials Consumption Reports (i.e., Form CHRO cc‐257, cc‐257a, cc‐257b, cc‐258a and 

cc‐259).  ORIGINAL reports shall be sent by the 25th day following the end of each calendar 

month to:   

1. Commission on Human Rights and Opportunities (CHRO)  

25 Sigourney Street, 7th Floor  

 Hartford, CT   06106 

 

Provide a copy of the transmittal sent to CHRO to the following Owner contact:  

veronica.cook@uconn.edu.     

 

Do not send any CHRO reports with the certified payroll or to anyone else other than those 

identified, unless otherwise directed by the Owner.   

 Upon request, the Contractor shall provide documentation to the Owner of compliance 

with small business and minority business enterprise contracting goals.   

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 013200 

CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 

construction during performance of the Work, including the following: 

1. Contractor's Project Milestone Construction schedule. 

2. Contractor’s CPM schedule 

3. Construction CPM schedule updating reports. 

4. Daily construction reports. 

5. Material location reports. 

6. Site condition reports. 

7. Special reports. 

B. Related Requirements: 

1. Retain subparagraphs below to cross-reference requirements Contractor might expect to 

find in this Section but are specified in other Sections. 

2. Division 01 Section "Submittal Procedures" for submitting schedules and reports. 

3. Division 01 Section "Quality Requirements" for submitting a schedule of tests and 

inspections. 

 

1.03 DEFINITIONS 

A.    Activity:  A discrete part of a project that can be identified for planning, scheduling, 

monitoring, and controlling the construction project.  Activities included in a construction 

schedule consume time and resources. 

1. Critical Activity:  An activity on the critical path that must start and finish on the planned 

early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 

3. Successor Activity:  An activity that follows another activity in the network. 

B.    Cost Loading:  The allocation of the schedule of values for the completion of an activity as 

scheduled.  The sum of costs for all activities must equal the total Contract Sum unless 

otherwise approved by Owner. 

C. Milestone:   An action or event marking a significant stage or stages in the life of a construction 

project.  Significant milestones may include but not limited to (where applicable): 
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1. Projected start date.  Provide sufficient time for the Owner and Contractor to execute the 

contract.   

2. Pre-Construction Meeting 

3. Critical and non-critical Submittal submissions and approvals (provide sufficient time for 

reviews as outlined in the contract) 

4. Mobilization and project signage installation. 

5. Construction start date 

6. Site work start date  

7. Demolition start date 

8. Demolition completion date 

9. Mechanical infrastructure start date 

10. Electrical infrastructure start date 

11. Substantial Completion 

12. Final Completion 

D. CPM:  Critical path method, which is a method of planning and scheduling a construction 

project where activities are arranged based on activity relationships.  Network calculations 

determine when activities can be performed and the critical path of Project. 

E. Critical Path:  The longest connected chain of interdependent activities through the network 

schedule that establishes the minimum overall Project duration and contains no float. 

F. Event:  The starting or ending point of an activity. 

1. Retain definition in "Float" Paragraph below for most projects using CPM-type schedule.  

Designating ownership of float can save arguments later.  See Evaluations. 

 

2. Float:  The measure of leeway in starting and completing an activity.  The excess time 

included in a construction schedule to accommodate such items as severe unusual 

inclement weather and associated delays, equipment failures, and other such unscheduled 

events. It is the contingency time associated with a path or chain of activities and 

represents the amount of time by which the early finish date of an activity may be 

delayed without impacting the critical path and delaying the overall completion of the 

Project. Any difference in time between the Contractors’ approved early completion date 

and the Contract Completion Date shall be considered a part of the Project float.  Float 

time belongs to both the Owner.Free Float:  The time (in days) by which an activity may 

be delayed or lengthened without adversely impacting upon the early start day of any 

activity following in the chain. 

 

3. Total Float: The difference (in days) between the maximum time available within which 

to perform an activity and the duration of an activity.  It represents the time by which an 

activity may be delayed or lengthened without impacting the Time for Completion or the 

Contract Completion Date. 

 

4. Resource Loading:  The allocation of manpower and equipment necessary for the 

completion of an activity as scheduled. 

1.04 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required schedule submittals in the following format: 

1. Working electronic copy of construction schedule file, where indicated. 

2. Acceptable software:   
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a. Microsoft office for small uncomplicated projects determined by the Owner. 

b. Primavera 6 for large more complicated projects determined by the Owner 

3. Retain one of two subparagraphs below 

a. PDF (ADOBE PRO) electronic file. 

b. Three (3) paper copies. 

B. Contractor's Project Milestone Construction Schedule:  Initial schedule, of size required to 

display entire schedule for entire construction period. 

Retain subparagraph below if Architect, Owner, or Construction Manager will use 

scheduling software to revise Contractor's data or to integrate scheduling data from 

multiple contracts or separate contracts. 

1. Milestone schedule shall be submitted upon receipt of Letter of Intent as a condition to 

award and shall be in a size required to display entire schedule for entire construction 

period 

2. Submit an electronic copy of schedule, using software acceptable to the Owner, and 

labeled to comply with requirements for submittals.   

3. Contractually accepted Contractor’s Project Milestone Construction schedule shall not be 

altered from what was initially accepted.  Contractor’s Project Milestone Construction 

schedule can only be adjusted by fully executed change order.  

C. Contractor’s CPM Schedule:    Subsequent schedule that details all activities associated with the 

work.  The Contractor’s CPM schedule represents the Contractor’s plan for achieving the 

contractual completion of the project.  Updates to and the submission of the Contractor’s CPM 

schedule shall not represent acceptance by the Owner and/or Architect.  

D. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  Format 

for each activity in reports shall contain activity number, activity description, cost and resource 

loading, original duration, remaining duration, early start date, early finish date, late start date, 

late finish date, and total float in calendar days. 

1. Activity Report:  List of all activities sorted by activity number and then early start date, 

or actual start date if known. 

2. Logic Report:  List of preceding and succeeding activities for all activities, sorted in 

ascending order by activity number and then early start date, or actual start date if known. 

3. Total Float Report:  List of all activities sorted in ascending order of total float. 

4. Earnings Report:  Compilation of Contractor's total earnings from the Notice to Proceed 

until most recent Application for Payment. 

5. Resource Loading Report:  List all activities initial resource loadings as compared to 

actual for the month. 

E. Construction Schedule Updating Reports:  Submit with Applications for Payment. 

F. Daily Construction Reports:  Submit at monthly application for payment intervals. 

G. Material Location Reports:  Submit at monthly application for payment intervals. 

H. Site Condition Reports:  Submit at time of discovery of differing conditions. 

I. Special Reports:  Submit at time of unusual event. 

1.05 COORDINATION 
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A. Coordinate preparation and processing of schedules and reports with performance of 

construction activities and with scheduling and reporting of separate Owner’s contractors and/or 

Contractor’s subcontractors. 

B. Coordinate Contractor's construction schedule with the schedule of values, submittal schedule, 

progress reports, payment requests, and other required schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from entities 

involved. 

2. Coordinate each construction activity in the network with other activities and schedule 

them in proper sequence. 

PART 2 - PRODUCTS 

2.01 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to the date 

required for Substantial Completion. 

1. Substantial Completion date shall not be changed for reasons not caused by the Owner.  

Should the time allotted within the letter of intent for contract required documents to be 

submitted by the Contractor, be exceeded due to Contractors failure to provide such 

accurate timely documents within the time frame identified the Contractor shall not be 

entitled to an extension to the date outlined for Substantial Completion .  

2. Contract completion date shall not be changed by submission of a schedule that shows an 

early completion date, unless specifically authorized by Change Order. 

B. Activities:  Treat each story or separate area as a separate numbered activity for each main 

element of the Work.  Comply with the following: 

1. Revise "Activity Duration" Subparagraph below to suit Project.  Long activity durations 

provide less detail and, therefore, less information with which to manage a project.  As an 

alternative to specifying activity duration, indicate minimum and maximum number of 

activities, which will result in a similar effect. 

2. Activity Duration:  Define activities so no activity is longer than twenty (20) days, unless 

specifically allowed by the Owner. 

3. Procurement Activities:  Include procurement process activities for long lead items and 

major items, requiring a cycle of more than sixty (60) days, as separate activities in 

schedule.  Procurement cycle activities include, but are not limited to, submittals, 

approvals, purchasing, fabrication, and delivery. 

4. Submittal Review Time:  Include review and resubmittal times indicated in Division 01 

Section "Submittal Procedures" in schedule.  Coordinate submittal review times in 

Contractor's construction schedule with submittal schedule. 

5. Startup and Testing Time:  Include no fewer than fifteen (15) days for startup and testing. 

6. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow a minimum of fifteen (15) days for Architect's 

administrative procedures necessary for Punch List and certification of Substantial 

Completion. 

7. Punch List and Final Completion:  Include not more than thirty (30) days for completion 

of punch list items and final completion. 

C. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but 

not limited to, the Notice to Proceed, Utility interruptions, Substantial Completion, and final 

completion. 
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D. Two Week Look ahead schedule:  Prepare summary report indicating activities scheduled to 

occur or commence prior to submittal of next schedule update.  Summarize the following 

issues: 

1. Unresolved issues. 

2. Unanswered Requests for Information. 

3. Rejected or unreturned submittals. 

4. Notations on returned submittals. 

5. Pending modifications affecting the Work and Contract Time. 

E. Recovery Schedule:  When periodic update indicates the Work is behind the current approved 

schedule, submit a separate recovery schedule indicating means by which Contractor intends to 

regain compliance with the schedule.  Indicate changes to working hours, working days, crew 

sizes, and equipment required to achieve compliance, and date by which recovery will be 

accomplished. 

F. Computer Scheduling Software:  Prepare schedules using current version of a program that has 

been developed specifically to manage construction schedules. 

2.02 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

A. CPM Schedule:  Prepare Contractor's construction schedule of sufficient detail to indicate all 

significant construction activities. The level of detail should be such that no activity should 

exceed twenty (20) days. Where similar activities continue beyond the twenty (20) day limit, 

these activities should be broken into subgroups, specific areas, or phases so that the twenty 

(20) day maximum duration is maintained. 

1. Develop network diagram in sufficient time to submit CPM schedule for review no later 

than twenty (20) calendar days after date established of contract execution. 

a. Failure to include any work item required for performance of this Contract shall 

not excuse Contractor from completing all work within applicable completion 

dates, regardless of Owner's approval of the schedule. 

2. Establish procedures for monitoring and updating CPM schedule and for reporting 

progress.  Coordinate procedures with progress meeting and payment request dates. 

3. Subparagraph below coordinates between working days of time and calendar days.  

Under AIA Document A201, the Contract Time is in calendar days. 

4. Use "one calendar day" as the unit of time for individual activities.  Indicate nonworking 

days, restricted days as outlined in Section 01-1000 Summary and holidays incorporated 

into the schedule in order to coordinate with the Contract Time. 

B. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  

Using the startup network diagram, prepare a skeleton network to identify probable critical 

paths. 

1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship 

of each activity in relation to other activities.  Include estimated time frames for the 

following activities: 

a. Date of Notice to Proceed 

b. Preparation and processing of submittals. 

c. Mobilization and demobilization. 

d. Purchase of materials. 

e. Delivery. 

f. Utility interruptions. 
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g. Installation. 

h. Special Equipment 

i. Testing. 

j. Commissioning 

k. Punch list and final completion. 

l. Activities occurring following final completion. 

2. Critical Path Activities:  Identify critical path activities, including those for interim 

completion dates.  Scheduled start and completion dates shall be consistent with Contract 

milestone dates. 

3. Processing:  Process data to produce output data on a computer-drawn, time-scaled 

network.  Revise data, reorganize activity sequences, and reproduce as often as necessary 

to produce the CPM schedule within the limitations of the Contract Time. 

4. Format:  Mark the critical path.  Locate the critical path near center of network; locate 

paths with most float near the edges. 

a. Subnetworks on separate sheets are permissible for activities clearly off the critical 

path. 

2.03 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 

information concerning events at Project site: 

1. Day of the week, date and the time of day the report is filled out. 

2. List of subcontractors at Project site. 

3. List of separate contractors at Project site. 

4. Approximate count of personnel by subcontractor trade labor work at Project site. 

5. Equipment at Project site. 

6. Material deliveries. 

7. High and low temperatures and general weather conditions, including presence of rain or 

snow. 

8. Accidents. 

9. Meetings and significant decisions. 

10. Unusual events (see special reports). 

11. Stoppages, delays, shortages, and losses. 

12. Meter readings and similar recordings. 

13. Emergency procedures. 

14. Orders and requests of authorities having jurisdiction. 

15. Daily additional work tickets 

16. Photographs taken 

17. Services connected and disconnected. 

18. Equipment or system tests and startups. 

19. Partial completions and occupancies. 

20. Substantial Completions authorized. 

B. Material Location Reports:  At monthly intervals, prepare and submit a comprehensive list of 

materials delivered to and stored at Project site.  List shall be cumulative, showing materials 

previously reported plus items recently delivered.  Include with list a statement of progress on 

and delivery dates for materials or items of equipment fabricated or stored away from Project 

site.  Indicate the following categories for stored materials: 

1. Material stored prior to previous report and remaining in storage. 

2. Material stored prior to previous report and since removed from storage and installed. 
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3. Material stored following previous report and remaining in storage. 

C. Site Condition Reports:  Immediately on discovery of a difference between site conditions and 

the Contract Documents, prepare and submit a detailed report.  Submit with a Request for 

Information.  Include a detailed description of the differing conditions, together with 

recommendations for changing the Contract Documents. 

D. Daily Additional Work Tickets:  Prepare daily additional work tickets recording the following 

information for a change in the work issued by a CCD.  Tickets shall be documented separately 

for each trade labor category being performed that day and shall reflect at a minimum the 

following: 

1. Date and day of the week 

2. Change work being performed and percentage progress 

3. Number of workers working on the change consistently and their respective work labor 

category 

4. Number of hours worked working on the change consistently per trade labor category. 

5. Materials delivered and used specifically for the change work.   

6. Equipment delivered and/or used specifically and consistently for the change work.  If 

equipment already exists on site and is used to perform the change work, number of hours 

the equipment is used shall be documented. 

2.04 SPECIAL REPORTS 

A. General:  Submit special reports directly to Owner within one (1) day of an occurrence.  

Distribute copies of report to parties affected by the occurrence. 

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at 

Project site, whether or not related directly to the Work, prepare and submit a special report.  

List chain of events, persons participating and response by Contractor's personnel, evaluation of 

results or effects, and similar pertinent information.  Advise Owner in advance when these 

events are known or predictable. 

PART 3 - EXECUTION 

3.01 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's CPM Construction Schedule Updating:  At monthly intervals, update schedule to 

reflect actual construction progress and activities.  Issue schedule one week before each 

regularly scheduled project and progress meetings. 

1. Revise schedule immediately after each meeting or other activity where revisions have 

been recognized or made.  Issue updated two week look ahead schedule concurrently 

with the report of each such meeting.  In the event the updated Schedule exceeds the 

Construction Completion date recognized in the contract, the Contractor must accompany 

the update with a recovery schedule. 

2. Include a report with updated schedule that indicates every change, including, but not 

limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

B. Distribution:  Distribute copies of the updated schedule to Architect, Owner, separate 

contractors, testing and inspecting agencies, and other parties identified by Contractor with a 

need-to-know schedule responsibility. 
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1. Post copies in Project meeting rooms and temporary field offices. 

2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations.  Delete parties from distribution when they have completed their assigned 

portion of the Work and are no longer involved in performance of construction activities. 

END OF SECTION 
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SECTION 013300 

SUBMITTAL PROCEDURES 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals, 
including; 

1. Contractor’s construction schedule 
2. Submittal schedule 
3. Shop Drawings 
4. Coordination Drawings and Layout 
5. Daily Construction Reports 
6. Product Data 
7. Samples 
8. Site Mobilization Plan 
9. Safety Plan 
10. Background Screenings 

B. Related Requirements: 

1. AIA Document A101 Contract Article 5 "Payments" for submitting Applications for 
Payment and the schedule of values. 

2. Division 01 Section "Construction Progress Documentation" for submitting schedules 
and reports, including Contractor's construction schedule. 

3. Division 01 Section "Operation and Maintenance Data" for submitting operation and 
maintenance manuals. 

4. Division 01 Section "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data. 

1.03 DEFINITIONS 

A.    Action Submittals:  Written and graphic information and physical samples that require 
Architect's responsive action.  Action submittals are those submittals indicated in individual 
Specification Sections as "action submittals." 

B. Informational Submittals:  Written and graphic information and physical samples that do not 
require Architect's responsive action.  Submittals may be rejected for not complying with 
requirements.  Informational submittals are those submittals indicated in individual 
Specification Sections as "informational submittals." 

 Submittal Procedures 
013300 - 1 
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C. Portable Document Format (PDF-Adobe Pro):  An open standard file format licensed by Adobe 
Systems used for representing documents in a device-independent and display resolution-
independent fixed-layout document format. 

1.04 ACTION SUBMITTALS 

A.    Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule.  Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates.  Include additional time required for making 
corrections or revisions to submittals noted by Architect and additional time for handling and 
reviewing submittals required by those corrections. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 
Contractor's construction schedule. 

2. Initial Submittal:  Submit concurrently with startup construction schedule.  Include 
submittals required during the first 30-60 days of construction.  List those submittals 
required to maintain orderly progress of the Work and those required early because of 
long lead time for manufacture or fabrication. 

3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's 
CPM construction schedule which is due within twenty (20) days from contract 
execution. 

a. Submit revised submittal schedule to reflect changes in current status and timing for 
submittals. 

4. Format:  Arrange the following information in a tabular format: 

a. Project Name and Project Number 
b. Scheduled date for first submittal. 
c. Specification Section number and title. 
d. Submittal category:  Action; informational. 
e. Name of subcontractor. 
f. Scheduled date for Architect's final release or approval. 

1.05 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

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

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

2. Submit all submittal items required for each Specification Section concurrently unless 
partial submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals. 

4. Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination. 

a. Architect reserves the right to withhold action on a submittal requiring coordination 
with other submittals until related submittals are received. 

 Submittal Procedures 
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B. Processing Time:  Allow time for any submittal review, including time for resubmittals, as 
follows.  Time for review shall commence on Architect's receipt, Commissioning Agent’s 
receipt and Official having jurisdiction receipt of submittal.  No extension of the Contract Time 
will be authorized because of failure to transmit submittals enough in advance of the Work to 
permit processing, including resubmittals. 

1. Initial Review:  Allow fourteen (14) days from receipt for initial review of each 
submittal.  Allow additional time if coordination with subsequent submittals is required. 
Architect will advise Contractor when a submittal being processed must be delayed for 
coordination. 

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

3. Resubmittal Review:  Allow fourteen (14) days for review of each resubmittal. 
4. Sequential Review:  Where sequential review of submittals by Architect's consultants, 

Owner, or other parties is indicated, allow twenty-one (21) days for initial review of each 
submittal. 

5. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals 
may be transmitted simultaneously to Architect and to Architect's consultants, allow 
fourteen (14) days for review of each submittal.  Submittal will be returned to Architect 
before being returned to Contractor. 

C. Paper Submittals:  Place a permanent label or title block on each submittal item for 
identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 6 by 8 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect. 
3. Include the following information for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Name of subcontractor. 
f. Name of supplier. 
g. Name of manufacturer. 
h. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a 
decimal point and then a sequential number (e.g., 061000.01).  Resubmittals 
shall include an alphabetic suffix after another decimal point (e.g., 
061000.01.A). 

i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Other necessary identification. 

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

 Submittal Procedures 
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a. Submit one copy of submittal to concurrent reviewer in addition to specified 
number of copies to Owner. 

5. Transmittal for Paper Submittals:  Assemble each submittal individually and 
appropriately for transmittal and handling.  Transmit each submittal using a transmittal 
form.  Architect will return without review submittals received from sources other than 
Contractor. 

a. Transmittal Form for Paper Submittals:  Use AIA Document G810 or similar 
format. 

D. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 
follows: 

1. Assemble complete submittal package into a single indexed file incorporating paper 
submittal requirements of a single Specification Section and transmittal form with links 
enabling navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed by 
a decimal point and then a sequential number (e.g., LNHS-061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01.R1). 

3. Provide means for insertion to permanently record Contractor's review and approval 
markings and action taken by Architect. 
 

4. Transmittal Form for Electronic Submittals:  Use electronic form acceptable to Owner, 
containing the following information: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Contractor. 
e. Names of subcontractor, manufacturer, and supplier. 
f. Category and type of submittal. 
g. Specification Section number and title. 
h. Related physical samples submitted directly. 
i. Indication of full or partial submittal. 
j. Transmittal number. 
k. Submittal and transmittal distribution record. 
l. Remarks. 

E. Options:  Identify options requiring selection by Architect. 

F. Additional Information:  On an attached separate sheet, prepared on Contractor's letterhead, 
record relevant information, requests for data, revisions other than those requested by Architect 
on previous submittals, from requirements in the Contract Documents, including minor 
variations and limitations.  Include same identification information as related submittal. 

G. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 
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1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from Architect's action 

stamp. 

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

I. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final 
action submittals that are marked with approval notation from Architect's action stamp. 

PART 2 - PRODUCTS 

2.01 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 
individual Specification Sections.  Types of submittals are indicated in individual Specification 
Sections. Transmit each submittal from Contractor to Owner using a transmittal form. 

1. Submit electronic submittals as PDF-Adobe Pro electronic files. 

a. Architect will return annotated file.  Annotate and retain one copy of file as an 
electronic Project record document file. 

2. Action Submittals:  Submit five (5) paper copies of each submittal unless otherwise 
indicated.  Architect will coordinate reviews and incorporate comments received from 
officials having jurisdiction and return four (4) copies, one to Owner, two to Contractor 
and one to the official having jurisdiction. 

 
3. Informational Submittals:  Submit five (5) paper copies of each submittal unless 

otherwise indicated.  Architect will not return copies.  
 

4. Certificates and Certifications Submittals:  Provide a statement that includes signature of 
entity responsible for preparing certification.  Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. 

a. Provide a digital signature with digital certificate on electronically submitted 
certificates and certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications 
where indicated. 

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

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

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 
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a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Notation of coordination requirements. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Clearances required to other construction, if not indicated on accompanying Shop 
Drawings. 

5. Submit Product Data before or concurrent with Samples. 
6. Submit Product Data in the following format: 

a. Four (4) paper copies of Product Data unless otherwise indicated.  Owner will retain 
one (1) copy and Architect will retain one (1) copy; remainder will be returned. 

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

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 30 by 42 inches. 

3. Submit Shop Drawings in the following format: 

If Five (5) opaque copies of each submittal.  Owner will retain one (1) copy, official having jurisdiction 
will retain one (1) copy and Architect will retain two (2) copies; remainder will be 
returned. 

D. Samples:  Submit physical Samples for review of kind, color, pattern, and texture for a check of 
these characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 
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3. For projects where electronic submittals are required, provide corresponding electronic 
submittal in addition to physical Sample transmittal, digital image file illustrating Sample 
characteristics, and identification information for record. 

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

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections.  Such Samples must be in an undamaged condition at time 
of use. 

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

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

a. Number of Samples:  Submit two full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Architect will return submittal with options selected. 

6. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected.  Samples include, but are not limited to, the 
following:  partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; mock-ups, swatches 
showing color, texture, and pattern; color range sets; and components used for 
independent testing and inspection. 

a. Number of Samples:  Submit three (3) sets of Samples.  Architect will retain two 
Sample sets; remainder will be returned.  Mark up and retain one returned Sample 
set as a project record sample. 

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to 
be demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three (3) sets of 
paired units that show approximate limits of variations. 

E. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 Section 
"Project Management and Coordination." 

F. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 
Section "Construction Progress Documentation." 

G. Application for Payment and Schedule of Values:  Comply with requirements specified in 
Division 00 Section "Payment Procedures." 

H. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply with 
requirements specified in Division 01 Section "Quality Requirements." 
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I. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Division 01 Section "Closeout Procedures." 

J. Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and 
Maintenance Data." 

K. Site Mobilization / Logistics Plan 

1. Prior to the start of operations on the site, the Contractor shall submit to the Owner, a Site 
Mobilization Logistics Plan which shall indicate pertinent dates and times, logistics, 
construction fence, laydown area, traffic flow and compliance with the General 
Requirements to a level of detail commensurate with the complexity of the construction 
and the sensitivity of the Owner’s ongoing activities on site. 

L. Safety Plan 

1. Prior to, and as a condition of mobilization on site, the Contractor shall submit a Safety 
Plan consisting of no less that the following information: 

a. Material Safety Data Sheets for all potentially harmful substances. 
b. A list of Contractor, Subcontractor, and Owner personnel to be notified in the event 

of an emergency. 
c. A list of Contractor’s personnel to be notified by the Owner in the event of an 

emergency during “off” hours. 
d. Evacuation Plans. 
e. Emergency medical procedures. 
f. Locations of emergency medical equipment. 
g. Completed Contactor Receipt Acknowledgement Form from the last page of the 

University of Connecticut, Contractor EHS Manual 
(http://www.ehs.uconn.edu/ppp/Contractor_EHS_Manual.pdf) 

M. Contractor’s Background Screenings 
1. Prior to, and as a condition of mobilization on site, the Contractor shall submit a 

Background Screening Control Plan process on each worker for each project regardless 
of past screenings and shall be consistent with the requirements of the University’s 
Capital Project’s Background Screening Guidelines. The University’s Capital Project’s 
Background Screening Guidelines can be found:  http://paes.uconn.edu/Contractors.html  
 
a. Identify the background screening company who will be conducting the screenings 

for all workers under this project.  And the process they will be using to perform 
the screenings. 

b. Identify how the Contractor will control access to the Construction Site to restrict 
non-screened or non-approved workers from entering the work site and performing 
work.  

2. Provide a report monthly listing all workers who have been approved for work, 
disqualified for work and who are pending review. 

 

2.02 DELEGATED-DESIGN SERVICES 
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A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect. 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, and 
other required submittals, submit digitally signed PDF electronic file and three (3) paper copies 
of certificate, signed and sealed by the responsible design professional, for each product and 
system specifically assigned to Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents.  Include list of codes, design loads, and other factors used in 
performing these services. 

PART 3 - EXECUTION 

3.01 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  Review each submittal and check for coordination with 
other Work of the Contract and for compliance with the Contract Documents.  Note corrections 
and field dimensions.  Mark with approval stamp before submitting to Architect. Project 
Closeout and Maintenance Material Submittals:  See requirements in Division 01 Section 
"Closeout Procedures." 

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

3.02 ARCHITECT'S ACTION 

A.    Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 
revisions required, and return the submittal to contractor, Owner will receive final approved 
submittal from the Architect.  Architect will stamp each submittal with an action stamp and will 
mark stamp appropriately to indicate action. 

B.    Informational Submittals:  Architect will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party. 

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 

E. Submittals not required by the Contract Documents may be returned by the Architect without 
action. 
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END OF SECTION 
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SECTION 014000 

QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 

control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 

indicated.  These services do not relieve Contractor of responsibility for compliance with the 

Contract Document requirements. 

1. Specific quality-assurance and -control requirements for individual construction activities 

are specified in the Sections that specify those activities.  Requirements in those Sections 

may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-

assurance and control procedures that facilitate compliance with the Contract Document 

requirements. 

3. Requirements for Contractor to provide quality-assurance and control services required 

by Architect, Owner, or authorities having jurisdiction are not limited by provisions of 

this Section. 

C. Related Requirements: 

1. Divisions 01 section Close out 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 

execution of the Work to guard against defects and deficiencies and substantiate that proposed 

construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 

execution of the Work to evaluate that actual products incorporated into the Work and 

completed construction comply with requirements.  Services do not include contract 

enforcement activities performed by Architect. 

C. Source Quality-Control Testing:  Tests and inspections that are performed at the source, e.g., 

plant, mill, factory, or shop. 

D. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation 

of the Work and for completed Work. 



© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT 

All Rights Reserved University Project #901904, CDM Smith Project #109017 

 

 Quality Requirements 

014000 - 2 

E. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 

laboratory shall mean the same as testing agency. 

F. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 

employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 

including installation, erection, application, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that 

certain construction activities be performed by accredited or unionized individuals, or 

that requirements specified apply exclusively to specific trade(s). 

G. Experienced:  When used with an entity or individual, "experienced" means having successfully 

completed a minimum of five previous projects similar in nature, size, and extent to this Project; 

being familiar with special requirements indicated; and having complied with requirements of 

authorities having jurisdiction. 

1.4 CONFLICTING REQUIREMENTS 

A. Referenced Standards:  If compliance with two or more standards is specified and the standards 

establish different or conflicting requirements for minimum quantities or quality levels, comply 

with the most stringent requirement.  Refer conflicting requirements that are different, but 

apparently equal, to Architect for a decision before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 

the minimum provided or performed.  The actual installation may comply exactly with the 

minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  

To comply with these requirements, indicated numeric values are minimum or maximum, as 

appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision 

before proceeding. 

1.5 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan:  For quality-assurance and quality-control activities and 

responsibilities. 

B. Qualification Data:  For Contractor's quality-control personnel. 

C. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, 

submit copy of written statement of responsibility sent to authorities having jurisdiction before 

starting work on the following systems: 

1. Seismic-force-resisting system, designated seismic system, or component listed in the 

designated seismic system quality-assurance plan prepared by Architect. 

2. Main wind-force-resisting system or a wind-resisting component listed in the wind-force-

resisting system quality-assurance plan prepared by Architect. 

3. Any other delegated design work required within the contract documents. 

D. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

1. Specification Section number and title. 

2. Entity responsible for performing tests and inspections. 
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3. Description of test and inspection. 

4. Identification of applicable standards. 

5. Identification of test and inspection methods. 

6. Number of tests and inspections required. 

7. Time schedule or time span for tests and inspections. 

8. Requirements for obtaining samples. 

9. Unique characteristics of each quality-control service. 

1.6 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General:  Submit project specific quality-control plan within ten (10) days 

of Notice to Proceed, and not less than five (5) days prior to preconstruction conference.  

Submit in format acceptable to Owner.  Identify personnel, procedures, controls, instructions, 

tests, records, and forms to be used to carry out Contractor's quality-assurance and quality-

control responsibilities.  Coordinate with Contractor's construction schedule. 

B. Quality-Control Personnel Qualifications:  Engage qualified full-time personnel trained and 

experienced in managing and executing quality-assurance and quality-control procedures 

similar in nature and extent to those required for Project. 

1. Project quality-control manager may also serve as Project superintendent.  

C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements through 

review and management of submittal process.  Indicate qualifications of personnel responsible 

for submittal review. 

D. Testing and Inspection:  In quality-control plan, include a comprehensive schedule of Work 

requiring testing or inspection, including the following: 

1. Contractor-performed tests and inspections including subcontractor-performed tests and 

inspections.  Include required tests and inspections and Contractor-elected tests and 

inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the 

"Statement of Special Inspections." 

3. Owner-performed tests and inspections indicated in the Contract Documents. 

E. Continuous Inspection of Workmanship:  Describe process for continuous inspection during 

construction to identify and correct deficiencies in workmanship in addition to testing and 

inspection specified.  Indicate types of corrective actions to be required to bring work into 

compliance with standards of workmanship established by Contract requirements and approved 

mockups. 

F. Monitoring and Documentation:  Maintain testing and inspection reports including log of 

approved and rejected results.  Include work Architect has indicated as nonconforming or 

defective.  Indicate corrective actions taken to bring nonconforming work into compliance with 

requirements.  Comply with requirements of authorities having jurisdiction. 

1.7 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other 

Sections.  Include the following: 
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1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 

11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and re-inspecting. 

B. Manufacturer's Technical Representative's Field Reports:  Prepare written information 

documenting manufacturer's technical representative's tests and inspections specified in other 

Sections.  Include the following: 

1. Name, address, and telephone number of technical representative making report. 

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

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

4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 

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

complies with requirements. 

6. Certification that conditions, products, and installation will satisfy all aspects of the 

warranty. 

7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting 

manufacturer's factory-authorized service representative's tests and inspections specified in 

other Sections.  Include the following: 

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

making report. 

2. Statement that equipment complies with requirements. 

3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

4. Certification that conditions, products, and installation will satisfy all aspects of the 

warranty 

5. Other required items indicated in individual Specification Sections. 

1.8 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this article establish the minimum qualification levels 

required; individual Specification Sections specify additional requirements. 
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B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 

to those indicated for this Project and with a record of successful in-service performance, as 

well as sufficient production capacity to produce required units. 

C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 

for this Project and with a record of successful in-service performance, as well as sufficient 

production capacity to produce required units. 

D. Installer Qualifications:  A firm or individual experienced and certified in installing, erecting, or 

assembling work similar in material, design, and extent to that indicated for this Project, whose 

work has resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated.  Engineering services are defined as those performed 

for installations of the system, assembly, or product that are similar in material, design, and 

extent to those indicated for this Project. 

F. Specialists:  Certain Specification Sections require that specific construction activities shall be 

performed by entities who are recognized experts in those operations.  Specialists shall satisfy 

qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 

specialists. 

G. Manufacturer's Technical Representative Qualifications:  An authorized representative of 

manufacturer who is trained and approved by manufacturer to observe and inspect installation 

of manufacturer's products that are similar in material, design, and extent to those indicated for 

this Project. 

H. Factory-Authorized Service Representative Qualifications:  An authorized representative of 

manufacturer who is trained and approved by manufacturer to inspect installation of 

manufacturer's products that are similar in material, design, and extent to those indicated for this 

Project. 

1.9 QUALITY CONTROL 

A. Owner Responsibilities:  The Owner will provide independent inspections, tests, and similar 

quality control services specified to be performed by independent agencies and not by the 

contractor, except where they are specifically indicated as the contractor’s responsibility or are 

provided by another identified entity. Costs for these services are not included in the Contract 

Sum. 

1. The Owner will employ and pay for services of an independent agency and furnish 

Contractor with names, addresses, and telephone numbers of testing agencies engaged 

and a description of types of testing and inspecting they are engaged to perform. 

2. Costs for retesting and re-inspecting construction that replaces or is necessitated by work 

that failed to comply with the Contract Documents will be charged to Contractor, and the 

Contract Sum will be adjusted by Change Order. 
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B. Contractor Responsibilities:  Perform additional quality-control activities required to verify that 

the Work complies with requirements, whether specified or not. 

1. Unless otherwise indicated, provide quality-control services specified and those required 

by authorities having jurisdiction.  Perform quality-control services required of 

Contractor by authorities having jurisdiction, whether specified or not. 

2. Where services are indicated as Contractor's responsibility, engage a qualified testing 

agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 

3. Notify the Owner and testing agencies at least 24 hours in advance of time when Work 

that requires testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 

5. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, including 

service connections.  Report results in writing as specified in Division 01 Section "Submittal 

Procedures." 

D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical 

representative to observe and inspect the Work.  Manufacturer's technical representative's 

services include participation in preinstallation conferences, examination of substrates and 

conditions, verification of materials, observation of Installer activities, inspection of completed 

portions of the Work, and submittal of written reports. 

E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and reinspecting, for 

construction that replaced Work that failed to comply with the Contract Documents. 

F. Testing Agency Responsibilities:  Cooperate with Architect, and Contractor in performance of 

duties.  Provide qualified personnel to perform required tests and inspections. 

1. Notify Owner, Architect, and Contractor promptly of irregularities or deficiencies 

observed in the Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 

inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 
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G. Associated Services:  Cooperate with agencies performing required tests, inspections, and 

similar quality-control services, and provide reasonable auxiliary services as requested.  Notify 

agency sufficiently in advance of operations to permit assignment of personnel.  Provide the 

following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 

6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

7. Security and protection for samples and for testing and inspecting equipment at Project 

site. 

H. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 

and control services with a minimum of delay and to avoid necessity of removing and replacing 

construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-

control services required by the Contract Documents.  Coordinate and submit concurrently with 

Contractor's construction schedule.  Update as the Work progresses. 

1. Distribution:  Distribute schedule to Owners Representative, Architect, testing agencies, 

and each party involved in performance of portions of the Work where tests and 

inspections are required. 

1.10 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Owner will engage a qualified special inspector to conduct 

special tests and inspections required by authorities having jurisdiction as the responsibility of 

Owner, as indicated in Statement of Special Inspections attached to this Section. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log:  Prepare a record of tests and inspections.  Include the following: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to test 

and inspection log for Owner and Architect's reference during normal working hours. 
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3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 

damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 

Specification Sections or matching existing substrates and finishes.  Restore patched 

areas and extend restoration into adjoining areas with durable seams that are as invisible 

as possible.  Comply with the Contract Document requirements for cutting and patching 

in Division 01 Section "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

END OF SECTION 

 

 

  



© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT 
All Rights Reserved University Project #901904, CDM Smith Project #109017 
 

                  SECTION 015000     

TEMPORARY FACILITIES AND CONTROLS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes requirements for temporary services and facilities, including: 

1. Utilities 
2. Temporary construction 
3. Construction aids 
4. Barriers and enclosures 
5. Security 
6. Access roads  
7. Temporary controls 
8. Traffic control 
9. Project identification signs and banners 
10. Site Logistics 
11. Field offices and sheds 

B. Related Requirements: 

1. Division 01 Section "Summary" for work restrictions and limitations on utility 
interruptions. 

2. Divisions 01 Section “Temporary Tree and Plant Protection” for protection and pruning 
of existing trees and plants that are affected by execution of the Work. 

3. Division 31 Section "Dewatering" for disposal of ground water at Project site. 
4. Division 32 Section "Asphalt Paving" for construction and maintenance of asphalt 

pavement for temporary roads and paved areas. 
5. Division 32 Section "Concrete Paving" for construction and maintenance of cement 

concrete pavement for temporary roads and paved areas. 

C. Temporary utilities may include but are not limited to: 

1. Temporary electric power and light. 
2. Temporary heating, cooling and ventilating. 
3. Telephone service. 
4. Water services and distribution. 
5. Temporary sanitary facilities, including drinking water. 
6. Temporary sewers and drainage 
7. Temporary fire protection. 

D. Security may include but is not limited to: 
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1. On-Site 24 hour security 
2. Security enclosures, fences and lockups 
3. Gate attendants and gate house 

E. Access roads and parking include but are not limited to: 

1. Temporary roads and paving 

F. Temporary controls may include but are not limited to: 

1. Dewatering facilities and drains 
2. Waste disposal 
3. Rodent and pest control 
4. Environmental protection 
5. Nuisance dust control 
6. Noise control. 
7. Site area fencing 
8. Safety controls 
9. Covered walkways at entrances and other locations 
10.  

1.03 USE CHARGES 

A.    General:  Installation and removal of and use charges for temporary facilities shall be included 
in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services 
and facilities without cost, including, but not limited to, Architect, testing agencies, and 
Owner’s contractor and authorities having jurisdiction. 

1. Contractor shall furnish and install all necessary temporary switches, wiring, fixtures, 
bulbs, piping and other devices as may be required to connect to existing systems. 

B.    Water and Sewer Service from Existing System:  A moderate quantity of water from Owner’s 
existing water system is available for use without metering and without payment of use charges.  
Provide connections and extensions of services as required for construction operations. The 
Owner reserves the right to require the Contractor to install meters and, if obvious and excessive 
use is observed, to pay for these utilities.  Should water restrictions be issued, the use of surface 
water on Owner’s properties or water system of any kind shall be prohibited.   Periodic water 
restrictions have been experienced within the months of July, August and September.  And 
during periods of water restrictions, contractor shall be responsible for providing water to 
support the project at no cost to the Owner. 

C. Electric Power Service from Existing System:  A moderate quantity of electric power from 
Owner's existing system is available for use without metering and without payment of use 
charges.  Provide connections and extensions of services as required for construction operations. 
The Owner reserves the right to require the Contractor to install meters and, if obvious and 
excessive use is observed, to pay for these utilities. 

D. Telecommunications from Existing Systems:  A moderate quantity of telecommunications and 
data connections from Owner's existing system is available for use for a monthly charge.  
Requirements are outlined by going to:  http://paes.uconn.edu/Contractors.html.   
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E. Contractor Parking:  A moderate quantity of campus parking spaces shall be made available 
within the contract limits. And remaining contractor parking shall be at a remote location to be 
identified for each campus. Refer to the Contractor Parking requirements located utilizing the 
following weblink:   http://paes.uconn.edu/Contractors.html 

F. Traffic Control:  Contractor is responsible for all traffic control requirements and costs.  Any 
state or local road work must have a traffic control police officer present.  Any off road work 
must have a flagman.  See further details on Traffic Controls within this section. 

1.04 INFORMATIONAL SUBMITTALS 

A. Site Logistics Plan:  Within the limits reflected on the contract documents and in a form 
consistent with the contract documents.  The Contractor Site Logistics Plan, shall be sized the 
same as the plan sheets in the contract documents and address the following, including but not 
limited to: 
1. Site Access from SRs 195, 32, 44 and North Hill Side Road for any deliveries and 

Contractor and site vehicles for all Storr’s campus projects are to be utilized. 
2. Phases of work, each phase and all work should be documented 
3. Pedestrian Circulation/Detours, ADA Access 
4. Emergency vehicle circulation, 18’ minimum width 
5. Vehicular Circulation/Detours 
6. Tracking pads 
7. Construction Circulation 
8. Site perimeter fencing system location 
9. Signs including vehicular and pedestrian detours, project sign and project banners, 

including their anticipated respective locations. 
10. Staging Area / Stockpile Area 
11. Trailer with allowable parking spaces 
12. Portable Restrooms 
13. Temporary Utilities hookups 
14. Transit Disruptions not limited to road shut downs or Bus/Emergency vehicle access 

B. Provide the following for discussion regarding the Site Logistics Plan: 
1. Submittal of the perimeter area Construction Site fencing system:  Type 

(driven/temporary), fence height, fence construction and installation details taking into 
account the necessary durability during the seasons, and (i.e. snow plowing). 

2. Submittal of the scrim that connects to the fence system. 
3. Regular maintenance controls of the temporary facilities, fencing and grounds within the 

fenced in area and accesses to the Construction Site area. 
4. Construction Equipment and Vehicle parking requirements anticipated. 
5. Proposed safety and security measures for the Construction Site. 
6.  Heavy equipment special needs 
7. , .  Identify where existing parking spaces are impacted by the project limits reflected on 

the contract documents Site Logistics Plan. Should the project limits change from what is 
included on the contract documents through no fault by the Owner, and the area needs 
impact additional parking spaces from what was previously anticipated or additional 
temporary fencing is required than what was anticipated on the Site Logistics Plan, the 
Contractor shall bear all costs associated without additional compensation.   
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C. Erosion and Sedimentation Control Plan:  Show compliance with requirements of DEEP 
General Permit for the discharge of stormwater and dewatering wastewaters from construction 
activities or authorities having jurisdiction, whichever is more stringent. 

D. Fire-Safety Program:  Show compliance with requirements of NFPA 241 and authorities having 
jurisdiction.  Indicate Contractor personnel responsible for management of fire-prevention 
program. 

E. Moisture-Protection Plan:  Describe procedures and controls for protecting materials and 
construction from water absorption and damage. 

1. Describe delivery, handling, and storage provisions for materials subject to water 
absorption or water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for mitigating 
water intrusion into completed Work, and replacing water-damaged Work. 

F. Dust- and HVAC-Control Plan:  Submit coordination drawing and narrative that indicates the 
dust and HVAC control measures proposed for use, proposed locations, and proposed time 
frame for their operation.  Identify further options if proposed measures are later determined to 
be inadequate.  Include the following: 

1. Locations of dust-control partitions at each phase of work. 
2. HVAC system isolation schematic drawing. 
3. Location of proposed air-filtration system discharge. 
4. Waste handling procedures. 
5. Other dust-control measures. 

1.05 QUALITY ASSURANCE 

A. Regulations: Comply with industry standards and applicable laws and regulations and 
authorities having jurisdiction, including but not limited to: 

1. Building Code requirements 
2. Occupational Health and Safety regulations 
3. Utilities  regulations and requirements 
4. Police, Fire Department and Rescue Squad requirements. 
5. Environmental protection regulations. 

B. Standards: Comply with NFPA Code 241, “Standard for Safeguarding Construction, Alteration, 
and Demolition Operations”, ANSI-A10 Series standards for “Safety Requirements for 
Construction and Demolition”, and NECA Electrical Design Library “Temporary Electrical 
Facilities.” 

C. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service.  Install service to comply with National Electric Code (NFPA 70) and local 
provider requirements and officials having jurisdiction.  Permit is required.   

D. Tests and Inspections:  Arrange for authorities having jurisdiction and service providers to 
observe installation, testing and inspection for each temporary utility before use.  Obtain 
required certifications and permits. 
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1.06 PROJECT CONDITIONS 

A. Temporary Utilities: Prepare a schedule indicating dates of implementation and termination of 
each temporary utility. At the earliest feasible time and when acceptable to the Owner, change 
over from use of temporary services to use of the permanent service. 

B. Conditions of Use: Keep temporary services and facilities clean and neat in appearance. Operate 
in a safe and efficient manner. Take necessary fire preventative measures. Do not overload 
facilities, or permit them to interfere with progress of work. Do not allow hazardous dangerous 
or unsanitary conditions, or public nuisances to develop or persist on the site. 

C. Construction Site Area:  Keep area within the temporary perimeter fence clean and neat in 
appearance.  Always operate and conduct construction activity in a safe and efficient manner.  
Maintain emergency access and circulation to the facility(s) at all times. 

D. Temporary Fencing System:   The temporary fencing system consists of the fence fabric, rails, 
poles, and scrim.  The system shall be installed immediately as the first step for on-site 
mobilization.  As each section of the fence installation is complete, immediate installation of the 
scrim shall follow. Fencing system installation shall not commence until all products that make 
up the system have been delivered to the site and confirmed as meeting the specification 
requirements. Fencing system shall not commence unless its completion can occur by week’s 
end, no portions of the fence system shall be left incomplete over a weekend or holiday.  The 
Contractor shall not proceed with any other mobilization work until the temporary fencing 
system is complete and in place including the project sign.  

E. Project Signage:    Project signage consist of the Project Construction Sign, the Project Banners 
and any safety and/or directional signage.  All project signage shall be installed and complete 
within 24 hours of the fence system completion and before work can commence within the site 
fenced area.   Any signage beyond those listed must be preapproved by the Owner prior to 
posting or installing.  

F. Any other signage shall be prohibit on the fence, site or temporarily attached to equipment or 
cranes.   

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. General: Provide new materials; if acceptable to the Owner, undamaged previously used 
materials in serviceable condition may be used. Provide materials suitable for the use intended. 

Temporary  Chain-Link Fencing:  All fence components shall be new or in like new condition, 
deviations from those requirements must be preapproved by the Owner. No bent or deformed 
fence components will be acceptable and shall be replaced immediately upon request. All fence 
posts shall be driven, set plumb and cut off so that they do not protrude beyond top of fence.    

Temporary fencing system shall be engineered.  
1. Fence Height: 6’ Height; 8’ Height; 10’ Height (Choose one) 
2. Fence Material and components: Galvanized Steel 
3. Fence Fabric: 2 inch opening, 9 gauge, salvage knuckle 
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4. Line Posts: 2-3/8 inch OD minimum, however will be dependent on height of fence 
required. 

5. Corner Posts: 2-7/8 inch OD, however will be dependent on height of fence required 
6. Top and Bottom Rails: 1-5/8 inch OD 
7. Supporting Posts: Driven and reinforced as required 
8. Post Caps: Acorn or loop, all post shall receive caps 

B. Portable Panel Chain Link Fencing: All fence components shall be new or in like new 
condition. All panels shall be installed plumb horizontal (not perpendicular) and no bent or 
deformed fence components will be acceptable and will be replaced immediately upon request.  
Panels shall be attached to each other via heavy duty couplers to aid in support 
1. Fence Height: 6’ Height; 8’ Height (Choose one) 
2. Fence Material and components: Galvanized Steel, salvage knuckle 
3. Fence Fabric: 2 inch opening, 9 gauge 
4. Panel Frame: 1-5/8 inch OD  
5. Portable Panel Fence  Feet: Plastic or rubber black coated concrete filled feet with a 

minim size of 22” Long x 9” wide x 6” high and an approximate weight of 70 pounds per 
unit, no sand bags.  . 

6. Support Stays: Shall be installed every 3 panels or as required by fence manufacturer at a 
minimum to provide extra stability and maximum strength, support shall have a weight of 
a minimum of 210 pounds.   Contractor shall be responsible for the appropriate weight of 
support stays necessary to ensure fence stability in cases of storms.  

C. Scrim: Scrim shall be in new or like new condition. Torn scrim will not be acceptable and will 
be replaced immediately upon request. 

Non-graphical Scrim 
1. Color: Dark Green 
2. Size: One piece, full height 6’ Height, 8’ Height, 10’ Height (Choose One) 
3. Opacity: 75% minimum 
4. Edge Treatment: Reinforced sown edges with grommets every 12” o.c 
5. Attachment: Wire ties at 12” o.c. along perimeter, in heavy vehicular twelve inches on 

center in the field. 
6. For portable chain link fencing systems, the scrim shall be installed to cover the fence 

fabric and posts per portable panel. 
 

Graphical Scrim 
7. Attachment: Wire ties at 12” o.c. along perimeter, in heavy vehicular twelve inches on 

center in the field. 

D. Concrete Barricades: Barricades shall be in new or like new condition. Like new conditions 
shall be defined as having no paint, markings, cracks or gauges on the expose surface.  
Barricades shall meet CTDOT and Owner standards.   
1. Height: 32 inches minimum 
2. Length: 6 foot minimum 
3. Width: 24 inches at the base and 6 inches at the top 
4. Barricade shall be wrapped with scrim and be able to accept fencing.  

E. Green Safety/Snow Fence: Green safety/snow fence may be utilized for work areas as approved 
by the Owner 
1. Color: Dark Green 
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2. Size: 4’ Height 
3. Openings: 3.5” x 1.75” 
4. Posts: Steel Green 1” Min  

F. Safety Controls:  Safety or Traffic Cones shall be in new or like new condition.  Like new 
conditions shall be defined as having no paint, markings, cracks or gauges on the expose 
surface.  Cones shall meet the following standards:   
1. Road traffic control cones or tubes shall be florescent orange or florescent yellow in color 

for CTDOT / MUTCD requirements.   
2. Grounds Safety Cones shall be lime green in color per Owner requirements.   

G. Dust-Control 
1. Adhesive-Surface Walk-off Mats:  Provide mats minimum 36 by 60 inches. 
2. Polyethylene Sheet:  Reinforced, fire-resistive sheet, 10-mil minimum thickness, with 

flame-spread rating of 15 or less per ASTM E 84 and passing NFPA 701 Test Method 2. 
3. Gypsum or Plywood Wallboard: Provide gypsum wallboard complying with 

requirements of ASTM C 36 on interior walls of temporary partitions. 
4. The use of calcium chloride or other chemicals for dust control shall be submitted for 

approval to the Owner prior to its use. 
5.  

H. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; 
with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively. 

I. Water: Provide potable water approved by local health authorities. 

2.02 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading. 

B. Common-Use Field Office:  Of sufficient size to accommodate needs of Owner, Architect and 
construction personnel office activities and to accommodate Project meetings specified in other 
Division 01 Sections.  Keep office clean and orderly.  Furnish and equip offices as follows: 

1. Furniture required for Project-site documents including file cabinets, plan tables, plan 
racks, and bookcases. 

2. Conference room of sufficient size to accommodate meetings of a minimum ten (10) 
individuals.  Provide electrical power service and 120-V ac duplex receptacles, with no 
less than one (1) receptacle on each wall.  Furnish room with conference table, chairs, 
and four (4) foot square tack and marker boards. 

3. Drinking water and private toilet. 
4. . 
5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 

to 75 deg F. 
6. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height. 

C. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

1. Store combustible materials apart from building. 
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2.03 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; comply with NFPA 10 and 241 for classification, 
extinguishing agent and size required by location and class of fire exposure. 

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited. 

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a qualified testing 
agency acceptable to authorities having jurisdiction, and marked for intended location 
and application. 

3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for 
temporary use during construction, provide filter with MERV of 8 at each return-air grille 
in system and remove at end of construction. 

C. Air-Filtration Units:  Primary and secondary HEPA-filter-equipped portable units with four-
stage filtration.  Provide single switch for emergency shutoff.  Configure to run continuously. 

D. Electrical Outlets: Provide properly configured NEMA polarized outlets to prevent insertion of 
110-120 volt plugs into higher voltage outlets. Provide receptacle outlets equipped with ground-
fault circuit interrupters, reset button and pilot light, for connection of power tools and 
equipment. 

E. Electrical Power Cords: Provide grounded extension cords; use “hard-service” cords where 
exposed to abrasion and traffic. Provide waterproof connectors to connect separate lengths of 
electric cords, if single lengths will not reach areas where construction activities are in progress. 

F. Lamps and Light Fixtures: Provide general service LED lighting with wattage required for 
adequate illumination. Provide guard cages or tempered glass enclosures, where exposed to 
breakage. Provide exterior LED fixtures where exposed to moisture. 

G. First Aid Supplies: Comply with governing regulations. 

PART 3 - EXECUTION   

3.01 INSTALLATION, GENERAL 

A. Use qualified personnel for design and installation of temporary facilities. Locate facilities 
where they will serve Project adequately and result in minimum interference with performance 
of the Work.  Relocate and modify facilities as required by progress of the Work. 

1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary." 

B. Provide each facility ready for use when needed to avoid delay. Maintain and modify as 
required. Do not remove until facilities are no longer needed or are replaced by authorized use 
of completed permanent facilities. 

C. Temporary buildings (e.g., storage sheds, shops, offices) and utilities may be erected by the 
Contractor only with the approval of the Owner and shall be built with labor and materials 
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furnished by the Contractor without expense to the Owner. The temporary buildings and utilities 
shall remain the property of the Contractor and shall be removed at its expense upon completion 
of the Work. With the advanced written consent of the Owner, the temporary buildings and 
utilities may be abandoned and need not be removed. 

D. Noise Control: The Contractor shall make every effort to minimize noise disruption to 
occupants of buildings and adjacent buildings.  Restrict use of noise making tools and 
equipment to hours that will minimize complaints from persons or firms near the site.  No noise 
generating work that interferes with classroom operation shall be tolerated.  No noise generating 
work shall be allowed during exam periods where the noise will impact classroom functions.  
Examples of noise generating work include, but are not limited to sawing, drilling and 
hammering and/or jackhammering.   

1. Avoid use of tools and equipment, which produce harmful noise.  No gasoline-powered 
equipment shall be used during times that the buildings are occupied.  No gasoline-
powered equipment may be used in the interior of buildings at any time. 

2. Refer to 01-1000 Summary as well as 01-5719 Temporary Environmental Controls for 
more requirements on Noise, Vibration and Odors. 

E. Collection and Disposal of Waste: Collect waste from construction areas and elsewhere daily.  
Comply with requirements of NFPA 241 for removal of combustible waste material and debris.  
Enforce requirements strictly.  Do not hold materials more than 7 days during normal weather 
or 3 days when the temperature is expected to rise above 80 deg F (27 deg C).  Handle 
hazardous, dangerous, or unsanitary waste materials separately from other waste by 
containerizing properly.  Dispose of material in a lawful manner. 

1. All removed materials that are salvageable are the property of the Contractor unless 
otherwise noted in the specifications. 

2. All debris resulting from the performance of this contract will be the property of the 
Contractor and will be completely removed from the campus and disposed of in a legal 
manner. 

3. Chutes shall be black in color and dumpster type containers designed to keep dust and 
spillage to a minimum will be used by the Contractor.   Dumpsters will be completely 
covered with a waterproof covering at all times when not in use.   Remove from the site 
daily of all dumpsters that are full or over flowing. 

F. Nuisance Dust Control: The following provisions shall apply during demolition or construction 
phases of work: 

1. It is the intent of this specification to insure that nuisance dusts resulting from demolition 
or construction activities do not impact occupied areas of the building and surrounding 
the site. The Contractor shall take all measures necessary to accomplish this goal.  These 
measures will include as minimum polyethylene sheeting or wet methods of fugitive dust 
control.  Keep all adjacent roads free and clear of dust and debris. 

2. The Contractor shall submit a plan prior to commencement of work that will detail all 
methods of dust control.   This plan shall be approved by the Owner prior to 
commencement of work.  Failure to comply shall result in immediate stoppage of work 
until effective dust control measures are employed. 
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3.02 TEMPORARY UTILITY INSTALLATION AND CONTROLS 

A. General:  Installation of temporary service or connecting to existing service. 

1. Arrange with appropriate local utility company to install temporary service or connect to 
existing service. Where the company provides only part of the service, provide the 
remainder with matching, compatible materials and equipment; comply with the 
company’s recommendations. 

2. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

3. For temporary service, the Owner must be notified at least 72 hours in advance of any 
proposed interruption in order that all affected departments may be advised and have time 
to adjust their schedules accordingly.  For new service, there are limited times within a 
year that the services can be impacted for a total shut down.  Arrange adequate time with 
the Owner in preparation for the shutdown connections.  

4. Any service (steam, water, electricity, etc.) shutdown which will interrupt the continuity 
of an experiment or be detrimental to a research project or which, in the opinion of the 
Owner, is required for other valid reasons, shall be maintained by safe and adequate 
temporary means and such temporary piping, wiring and associated devices shall be 
removed when no longer required. 

5. The Owner reserves the right to limit the down time to a specified number of net hours 
and to set the date for each occasion of complete shutdown. 

6. Provide adequate capacity at each stage of construction. Prior to temporary utility 
availability, provide trucked-in services. 

7. Obtain easements to bring temporary utilities to the site, where the Owner’s easements 
cannot be used for that purpose. 

B. Sewers and Drainage:  If sewers are available, provide temporary connection to remove effluent 
that can be discharged lawfully. If sewers are not available or cannot be used, provide drainage 
ditches, dry wells, stabilization ponds and similar facilities. If neither sewers nor drainage 
facilities can be lawfully used for discharge of effluent, provide containers to remove and 
dispose of effluent off the site in a lawful manner. 

1. Filter out soil, construction debris, chemicals, oils and similar contaminants that might 
clog sewers or pollute waterways before discharge. 

2. Connect temporary sewers to the municipal system as directed by the sewer department 
officials. 

3. Maintain temporary sewers and drainage facilities in a clean, sanitary condition. 
Following heavy use, restore normal conditions promptly. 

C. Water Service:  Install water service and distribution piping in sizes and pressures adequate for 
construction. Connect to Owner's existing water service facilities.  Clean and maintain water 
service facilities in a condition acceptable to Owner.  At Substantial Completion, restore these 
facilities to condition existing before initial use. 

1. Sterilization: Sterilize temporary water piping in accordance with AWWA requirements 
prior to use. 

D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel.  Comply with requirements of authorities having jurisdiction for type, 
number, location, operation, and maintenance of fixtures and facilities. 
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1. Use of Owner's existing sanitary facilities will not be permitted. 
2. Toilets: Install self-contained toilet units. Shield toilets to ensure privacy. Use of pit-type 

privies will not be permitted. 
3. Provide toilet tissue, paper towels, paper cups and similar disposable materials for each 

facility. Provide covered waste containers for used materials. 
4. Wash Facilities: Install wash facilities supplied with potable water at convenient 

locations for personnel involved in handling materials that require wash-up for a healthy 
and sanitary condition. Dispose of drainage properly. Supply cleaning compounds 
appropriate for each condition. 
a. Provide safety showers, eyewash fountains and similar facilities for convenience, 

safety and sanitation of personnel 
5. Drinking Water Facilities: Provide drinking water including paper supply. 

E. Heating:  Provide temporary heating required by construction activities for curing or drying of 
completed installations or for protecting installed construction from adverse effects of low 
temperatures or high humidity.  Select equipment that will not have a harmful effect on 
completed installations or elements being installed. 

1. Coordinate ventilation requirements to produce the ambient condition required and 
minimize consumption of energy.   

2. Steam from the Owner’s steam lines shall be provided at no cost to the Contractor.  
Contractor shall supply, install and maintain all temporary piping, radiators or unit 
heaters, reducing valves, steam traps and other necessary fittings and accessories. Traps 
shall be provided to prevent steam from entering main returns. The temporary heating 
plan shall meet the approval of the Architect/Engineer, Fire Marshall and Owner. . 
Provide temporary heat required by construction activities, for curing or drying of 
completed installations or protection of installed construction from adverse effects of low 
temperature or high humidity. Select safe equipment that will not have a harmful effect 
on completed installations or elements being installed. Coordinate ventilation 
requirements to produce the ambient condition required and minimize consumption of 
energy. 

3. The Contractor shall provide temporary heat during construction for interior areas 
included in the Contract, and any adjacent or nearby occupied areas, to counteract low 
temperatures or excessive dampness and in any event, between October 15th and May 
15th, maintain during said period or periods until final completion of the Contract, unless 
otherwise approved by the Owner in writing. Provide heat and ventilation to maintain 
specified conditions for construction operations and to protect materials and finishes from 
damage by temperature or humidity. All installation and operating costs shall be paid by 
the Contractor. Unless otherwise specified in the Contract Documents, the temporary 
heating shall be sized to maintain the following conditions on a 24-hour-per-day basis: 

a. Occupied Dormitory or Living Areas: 68 degrees F 
b. Office Spaces/Laboratories/Classrooms: 68 degrees F 
c. Warehouses/Storage: 55 degrees F 

4. The areas listed above are for example only. The Owner shall have sole discretion to 
assign minimum heating criteria.  
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F. Electrical Power Service: Provide weatherproof, grounded electric power service and 
distribution system of sufficient size, capacity, and power characteristics during construction 
period. Include meters, transformers, overload protected disconnects, automatic ground-fault 
interrupters and main distribution switch gear.  

1. Except where overhead service must be used, install electric power service underground. 
2. Power Distribution System: Install wiring overhead, and rise vertically where least 

exposed to damage. Where permitted, wiring circuits not exceeding 125 volts, AC 20 
ampere rating, and lighting circuits may be nonmetallic sheathed cable where overhead 
and exposed for surveillance 

G. Lighting: Provide weatherproof, grounded LED lighting 

1. Whenever overhead floor or roof deck has been installed, provide temporary lighting 
with local switching. 

2. Install and operate temporary lighting that will fulfill security and protection 
requirements, without operating the entire system, and will provide adequate illumination 
for construction and traffic and safety conditions. 

3. Install exterior yard and sign lights so that signs are visible when Work is being 
performed. 

H. Security:  Provide temporary security of the construction site to fulfill safety and security 
requirements. Protect all workers, stored and installed materials, equipment and property during 
and after working hours. 

I. Telephones: Provide temporary or cellular telephone service for all personnel engaged in 
construction activities, throughout the construction period. Contractor shall arrange and pay for 
his own telephone service. 

1. Distribute to the project Team and Post for public viewing a list of important telephone 
numbers. 

a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 
d. Contractor's emergency after-hours telephone number. 
e. Architect's office. 
f. Engineers' offices. 
g. Owner’s office. 
h. Principal subcontractors' field and home offices. 

J. Isolation of Work Areas in Occupied Facilities:  Prevent dust, fumes, and odors from entering 
occupied areas. 

1. Prior to commencing work, isolate the HVAC system in area where work is to be 
performed according to coordination drawings. 

a. Disconnect supply and return ductwork in work area from HVAC systems 
servicing occupied areas. 
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b. Maintain negative air pressure within work area using HEPA-equipped air-
filtration units, starting with commencement of temporary partition construction, 
and continuing until removal of temporary partitions is complete. 

2. Maintain dust partitions during the Work.  Use vacuum collection attachments on dust-
producing equipment.  Isolate limited work within occupied areas using portable dust-
containment devices. 

3. Perform daily construction cleanup and final cleanup using approved, filter-equipped 
vacuum equipment. 

K. Ventilation and Humidity Control:  Provide temporary ventilation required by construction 
activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of high humidity.  Select equipment that will not have a harmful effect on 
completed installations or elements being installed.  Coordinate ventilation requirements to 
produce ambient condition required and minimize energy consumption. 

1. Provide dehumidification systems when required to reduce substrate moisture levels to 
level required to allow installation or application of finishes. 

2. Provide dehumidification as required to mitigate mold growth. 

L. Fire Protection: Until fire protection needs are supplied by permanent facilities, install and 
maintain temporary fire protection facilities of the types needed to protect against reasonably 
predictable and controllable fire losses. Comply with NFPA 10 “Standard for Portable Fire 
Extinguishers,” and NFPA 241 “Standard for Safeguarding Construction, Alterations and 
Demolition Operations.” 

1. Locate fire extinguishers where convenient and effective for their intended purpose, but 
not less than one extinguisher on each floor at or near each usable stairwell. 

2. Store combustible materials in containers in fire-safe locations. 
3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire 

protection facilities, stairways and other access routes for fighting fires. Prohibit smoking 
in hazardous fire exposure areas. 

4. Provide supervision of all welding operations, combustion type temporary heating units, 
and similar sources of fire ignition.  

5. No gasoline shall be stored in or close to the building at any time. 
6. Facilitate fire department access and review. 

3.03  SUPPORT FACILITIES INSTALLATION  

A. General:  Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within construction 
area or 30 feet of building lines that is noncombustible according to ASTM E 136.  
Comply with NFPA 241. 

2. Maintain support facilities until Architect schedules Substantial Completion inspection.  
Remove before Substantial Completion.  Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 

3. Locate field offices, storage sheds, sanitary facilities and other temporary construction 
and support facilities for easy access. 
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4. Ensure that any existing walkways, egress paths, exterior lighting or emergency phones 
impacted by the construction area are relocated.  

B. Field Offices and Sheds: A field office is (not) required for this project, however should the 
Contractor choose to provide a field office, see requirements below: 

1. Provide non-combustible construction for offices, shops and sheds located within the 
construction area, or within 30 feet of building lines. Comply with requirements of NFPA 
241. 

2. Field Offices: Provide insulate, weathertight temporary offices with electric lighting, air 
conditioning and heat and of sufficient size to accommodate required office personnel at 
the Project Site. The Field Office shall have two rooms, each approximately 150 square 
feet in size. The offices shall have ample natural light, a heater of sufficient capacity to 
maintain 70 degrees F in winter and an air conditioner of sufficient capacity to maintain 
75 degrees F in summer. No trailer will be allowed on Owner property unless permanent 
markings indicating the name of the company are clearly visible. Keep the office clean 
and orderly of use for small progress meetings. Furnish and equip offices with a 
minimum of the following: 

a. Furnish with desks and chairs, file cabinets, plan tables, plan racks, waste 
receptacles, conference room table and at least eight chairs. 

b. Equip with a water cooler and private toilet complete with water closet, lavatory 
and mirror-medicine cabinet unit. 

c. Equip with a 5 lb ABC fire extinguisher and an OSHA-approved first aid kit. 
Equip with a facsimile machine and copier for use by the Contractor, Owner e and 
Architect/Engineer. 

C. Temporary Roads and Paved Areas: Comply with the following: 

1. The Contractor shall, under regulation prescribed by the Owner, use only established 
roadways, or use temporary roadways constructed by the Contractor when and as 
authorized by the Owner. When materials are transported in prosecuting the Work, 
vehicles shall not be loaded beyond the loading capacity recommended by the 
manufacturer of the vehicle or prescribed by any Federal, State, or local law or 
regulation. When it is necessary to cross curbs or sidewalks, the Contractor shall protect 
them from damage and provide appropriate traffic markings and cross walks. The 
Contractor shall repair or pay for the repair of any damaged curbs, sidewalks, or roads. 

2. Provide dust-control treatment that is nonpolluting and nontracking.  Reapply treatment 
as required to minimize dust.  The use of calcium chloride or other chemicals for dust 
control shall be submitted for approval to the Owner prior to its use. 

3. Construct and maintain temporary roads and paving to adequately support the indicated 
loading and to withstand exposure to traffic during the construction period. Locate 
temporary paving for roads, storage areas and parking where the same permanent 
facilities will be located. Review proposed modifications to permanent paving with the 
Architect. 

a. Paving: Comply with Division-2 Section “Asphalt Concrete Paving” for 
construction and maintenance of temporary paving. 
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b. Coordinate temporary paving development with subgrade grading, compaction, 
installation and stabilization of subbase, and installation of base and finish courses 
of permanent paving. 

c. Install temporary paving to minimize the need to rework the installations and to 
result in permanent roads and paved areas that are without damage or deterioration 
when occupied by the Owner 

d. Delay installation of the final course of permanent asphalt concrete paving until 
immediately before Substantial Completion, unless it adversely effects the site and 
access road. Coordinate with weather conditions to avoid unsatisfactory results. 

e. Extend temporary paving in and around the construction area as necessary to 
accommodate delivery and storage of materials, equipment usage, administration 
and supervision. 

f. Contractor shall sweep and remove all construction debris from all roads outside of 
construction zone daily or more frequently as is required by weather conditions 
and/or to the satisfaction of the Owner. 

g.  

D. Temporary Use of Permanent Roads and Paved Areas:  Locate temporary roads and paved areas 
in same location as permanent roads and paved areas.  Construct and maintain temporary roads 
and paved areas adequate for construction operations.  Extend temporary roads and paved areas, 
within construction limits indicated, as necessary for construction operations. 

1. Coordinate elevations of temporary roads and paved areas with permanent roads and 
paved areas. 

2. Prepare subgrade and install subbase and base for temporary roads and paved areas 
according to Division 31 Section "Earth Moving." 

3. Recondition base after temporary use, including removing contaminated material, 
regrading, proof rolling, compacting, and testing. 

4. Delay installation of final course of permanent hot-mix asphalt pavement until 
immediately before Substantial Completion.  Repair hot-mix asphalt base-course 
pavement before installation of final course according to Division 32 Section "Asphalt 
Paving." 

5. Maintain access for fire-fighting equipment and access to fire hydrants. 
6. Contractor shall sweep and remove all construction debris from all roads outside of 

construction zone daily to the satisfaction of the Owner and those having jurisdiction at 
the Contractor’s expense. 

E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  
Maintain Project site, excavations, and construction free of water.  

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice to minimize accumulations within the construction site and shall 
not impact safe travel of University grounds outside the construction site.  
a. Remove from the construction site, haul and dispose outside of Owner property.  

Contractor shall not dispose on any Owner property under any condition.   
b. Approved de-icing products for all Owner campuses include: 

1) Rock salt treated with a pre-wetting agent containing a corrosion inhibitor 
with a minimum 30% magnesium chloride. 

2) Calcium chloride 
3) Magnesium chloride 
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c. Sand is not permitted 

F. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 

G. Temporary Elevator Use:  In an existing building with a freight elevator, the Contractor will be 
permitted to use the elevator for freight service and transportation of construction personnel 
during the construction period with prior approval from the Owner. This elevator must also be 
available to the Owner at all times; coordinate usage with the Owner. Reliance on the existing 
elevators by the Contractor is solely at the Contractors own risk. At the end of construction, 
restore the elevator to its original condition; replace worn cables, guide shoes and similar items 
of limited life. Use of other elevators by the Contractor will not be permitted. 

1. Do not load elevators beyond their rated weight capacity. 
2. Provide protective coverings, barriers, devices, signs, or other procedures to protect 

elevator car and entrance doors and frame.  If, despite such protection, elevators become 
damaged, engage elevator Installer to restore damaged work so no evidence remains of 
correction work.  Return items that cannot be refinished in field to the shop, make 
required repairs and refinish entire unit, or provide new units as required. 

H. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where ladders 
are not adequate.  

I. Existing Stair Usage:  Use of Owner's existing emergency stairs will be permitted, provided 
stairs are cleaned and maintained in a condition acceptable to Owner.  At Substantial 
Completion, restore stairs to condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 
and to maintain means of egress.  If stairs become damaged, restore damaged areas so no 
evidence remains of correction work. 

J. Temporary Use of Permanent Stairs:  Use of new stairs for construction traffic will be 
permitted, provided stairs are protected and finishes restored to new condition at time of 
Substantial Completion. 

3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, utilities 
systems and other improvements at Project site and on adjacent properties, except those 
indicated to be removed or altered.  Repair damage to existing facilities at no cost to the Owner 

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

1. Comply with work restrictions specified in Division 01 Section "Summary." 

C. Temporary Erosion and Sedimentation Control:  Comply with the latest requirements of DEEP 
General Permit for the discharge of stormwater and dewatering wastewaters from construction 
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activities or authorities having jurisdiction, whichever is more stringent and requirements 
specified in Division 31 Section "Site Clearing."   

D. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and 
discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent 
properties and walkways, according to requirements of the latest DEEP General Permit for the 
discharge of stormwater and dewatering wastewaters from construction activities or authorities 
having jurisdiction, whichever is more stringent. 

1. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross tree- or plant- protection zones. 

2. Inspect, repair, and maintain erosion and sedimentation-control measures during 
construction until permanent vegetation has been established. 

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project. 

4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 

E. Stormwater Control:  Comply with requirements of authorities having jurisdiction.  Provide 
barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains. 

F. Tree and Plant Protection:  Comply with requirements specified in Division 01 Section 
"Temporary Tree and Plant Protection." 

1. Install temporary fencing located as indicated or outside the drip line of trees to protect 
vegetation from damage from construction operations.  Protect tree root systems from 
damage, flooding, and erosion. 

G. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion.  Perform control operations lawfully, using environmentally safe materials.  With 
the exception of stinging insects. 

H. Site Enclosure Fence:  Prior to commencing any work or mobilization, furnish and install site 
enclosure fence in a manner that will prevent people and animals from easily entering the site 
except by entrance gates. All fencing to have dark green reinforced scrim sheeting. 

1. Extent of Fence: As required to enclose entire Project site or portion determined 
sufficient to accommodate construction operations or as indicated on Drawings and noted 
in the approved Site Logistics Plan. 
a. Prior to fence installation, a fence system submittal shall be submitted and 

approved by the Owner.  A pre-installation conference shall be held with all sub-
contractors and workers responsible for supplying and installing the fence to go 
over the plan and the expectations.  

b. All fence material, fence fabric, posts, panels, feet, scrim and banners shall all be 
on site prior to commencing installation. 

c. Site fence shall be installed in accordance with the following 
1) Fence Posts and the top and bottom rail shall be installed and cut to 

appropriate height/length. 
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2) Chain link fence shall be installed. Fence posts shall not exceed the fabric 
installation by more than 50 feet. 

3) Reinforced scrim shall be installed. Chain link fence shall not exceed the 
scrim installation by more than 50 feet. Scrim shall be installed flush with 
the top of the fence so that the top salvage knuckle is not visible. Scrim shall 
then be stretched tight to cover the entire height of the fence. Horizontal 
joints shall not be permitted. The scrim shall be taught and free of wrinkles. 
Vertical scrim joints shall be overlapped to give the appearance of 
continuous piece of scrim. 

4) Contractor to install owner provided decorative banners on the exterior side 
of the site enclosure fencing as directed by Owner. 

2. Phasing of work:  As the work progresses, depending on safety and limitation conditions, 
the Contractor shall relocate or reduce the site fencing as required at no additional cost to 
the Owner.   

I. Security Enclosure and Lockup:  Install enclosure around partially completed areas of 
construction.  Coordinate with Owner’s Fire Marshall and install Owner provided lockable pad 
locks for entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of 
security. Construction gates shall be closed at all times during the day to prohibit the general 
public from entering the site.  Ensure no safety cones are left outside of the fence enclosure after 
deliveries.  Lock entrances at end of each work day. 

J. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 
jurisdiction and the Owner for erecting structurally adequate barricades, including warning 
signs and lighting.     

K. Temporary Egress:  Maintain temporary egress from existing occupied facilities at all times and 
as required by authorities having jurisdiction.   

L. Covered Walkway:  Erect protective, covered walkway for passage of individuals through or 
adjacent to Project site.  Coordinate with entrance gates, other facilities, and obstructions.  
Comply with regulations of authorities having jurisdiction and requirements indicated on 
Drawings. 

1. Construct covered walkways using scaffold or shoring framing. 
2. Provide overhead decking, protective enclosure walls, handrails, barricades, warning 

signs, exit signs, lights, safe and well-drained walkways, and similar provisions for 
protection and safe passage. 

3. Where required by OSHA regulations provide temporary lighting under covered 
walkways to satisfy requirements. 

4. Covered walkways shall maintain a minimum clear height of 8ft above walking surface, 
and shall be designed to support all imposed loads and a minimum live load of 150 psf. 

M. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and similar 
activities.  Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate 
temporary enclosures. 
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N. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt 
migration and to separate areas occupied by Owner from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, 
and fire-retardant-treated plywood on construction operations side. 

2. Construct dustproof partitions with two layers of 6-mil polyethylene sheet on each side.  
Cover floor with two layers of 6-mil polyethylene sheet, extending sheets 18 inches up 
the sidewalls.  Overlap and tape full length of joints.  Cover floor with fire-retardant-
treated plywood. 

a. Construct vestibule and airlock at each entrance through temporary partition with 
not less than 48 inches between doors.  Maintain water-dampened foot mats in 
vestibule. 

3. Where fire-resistance-rated temporary partitions are indicated or are required by 
authorities having jurisdiction, construct partitions according to the rated assemblies. 

4. Insulate partitions to control noise transmission to occupied areas. 
5. Seal joints and perimeter.  Equip partitions with gasketed dustproof doors and security 

locks where openings are required. 
6. Protect air-handling equipment. 
7. Provide walk-off mats at each entrance through temporary partition. 

O. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types 
needed to protect against reasonably predictable and controllable fire losses.  Comply with 
NFPA 241; manage fire-prevention program. 

1. Prohibit smoking in construction areas. 
2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 
3. Develop and supervise an overall fire-prevention and -protection program for personnel 

at Project site.  Review needs with Owner’s fire department and establish procedures to 
be followed.  Instruct personnel in methods and procedures.  Post warnings and 
information. 

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning 
sign stating that hoses are for fire-protection purposes only and are not to be removed.  
Match hose size with outlet size and equip with suitable nozzles. 

P. Temporary Lighting and Security Phones:  Installation of temporary fencing, temporary 
egresses, temporary enclosures, covered walkways and the like shall take into consideration the 
affects to existing lighting, cameras and emergency code blue phones.  Relocate any existing 
lights and/or code blue phones in order to maintain sufficient lighting and line of site of blue 
phones.  

3.05 MOISTURE AND MOLD CONTROL 

A. Contractor's Moisture-Protection Plan:  Avoid trapping water in finished work.  Document 
visible signs of mold that may appear during construction.  Remove any materials that appear to 
have been affected by moisture as determined by testing and the Owner. 

B. Exposed Construction Phase:  Before installation of weather barriers, when materials are subject 
to wetting and exposure and to airborne mold spores, protect as follows: 
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1. Protect porous materials from water damage. 
2. Protect stored and installed material from flowing or standing water. 
3. Keep porous and organic materials from coming into prolonged contact with concrete. 
4. Remove standing water from decks. 
5. Keep deck openings covered or dammed. 

C. Partially Enclosed Construction Phase:  After installation of weather barriers but before full 
enclosure and conditioning of building, when installed materials are still subject to infiltration 
of moisture and ambient mold spores, protect as follows: 

1. Do not load or install drywall or other porous materials or components, or items with 
high organic content, into partially enclosed building. 

2. Keep interior spaces reasonably clean and protected from water damage. 
3. Periodically collect and remove waste containing cellulose or other organic matter. 
4. Discard or replace water-damaged material. 
5. Do not install material that is wet. 
6. Discard, replace, or clean stored or installed material that begins to grow mold. 
7. Perform work in a sequence that allows any wet materials adequate time to dry before 

enclosing the material in drywall or other interior finishes. 

D. Controlled Construction Phase of Construction:  After completing and sealing of the building 
enclosure but prior to the full operation of permanent HVAC systems, maintain as follows: 

1. Control moisture and humidity inside building by maintaining effective dry-in conditions. 
2. Use permanent HVAC system to control humidity. 
3. Comply with manufacturer's written instructions for temperature, relative humidity, and 

exposure to water limits. 

a. Hygroscopic materials that may support mold growth, including wood and 
gypsum-based products, that become wet during the course of construction and 
remain wet for 48 hours are considered defective. 

b. Measure moisture content of materials that have been exposed to moisture during 
construction operations or after installation.  Record readings beginning at time of 
exposure and continuing daily for 48 hours.  Identify materials containing moisture 
levels higher than allowed.  Report findings in writing to Architect. 

c. Remove materials that cannot be completely restored to their manufactured 
moisture level within 48 hours. 

3.06 TRAFFIC CONTROL 

E. Due to the large volume of pedestrian and vehicular traffic within the campus, it shall be the 
responsibility of the Contractor to provide traffic and pedestrian accessibility to all areas of the 
campus as applicable. 

F. The Contractor shall comply with Connecticut Regulation13b-17-28, Safety to Traffic, which 
requires that "When portions of the traveled way are made dangerous for the movement of 
vehicles or pedestrians, a sufficient number of uniformed police officers, flagmen, or traffic 
men, shall be employed by the permittee to direct traffic safely through the area." 
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G. The requirement to maintain pedestrian and vehicular traffic is further defined in the 
Connecticut Department of Transportation Specifications Section 9.71, Form 814, which 
requirements are incorporated herein by reference.  

H. The Contractor is required to contact the Owner’s Police Department to determine jurisdiction.  
Thereafter Contractor may contact the Town of Mansfield Police Department or other state or 
private sources directly to obtain the necessary manpower to comply with these regulations.  
The Owner shall be informed by the Contractor of his traffic control procedures prior to the 
commencement of construction. 

I. At all entrance gates a flag person shall be employed to coordinate project deliveries and 
manage pedestrian as well as vehicular traffic. This person shall also be responsible for closing 
the site access gates after each delivery. 

3.07 PROJECT IDENTIFICATION AND SIGNS 

A. Project Identification Signs:  

1. Decorative banners for the site enclosure fencing shall be provided by the Owner and 
installed by the Contractor.  Such banners shall be installed immediately following scrim 
installation.  Utilize ties used for scrim. 

2. Decorative scrim for the site enclosure fencing shall be provided by the Owner and 
installed by the Contractor.   Non-decorative scrim shall be supplied and installed by the 
Contractor. 

3. Construction Project Sign shall be provided and installed by the Contractor and shall 
simultaneously be installed with the installation of the temporary fencing.  See details on 
the size and typical design layout of the sign and installation requirements located on the 
Owner’s website:  http://paes.uconn.edu/Contractors.html. 

B. Temporary Signs: Prepare signs to provide directional and safety information to construction 
personnel and visitors.  Install signs where indicated to inform the public and persons seeking 
entrance to the Project.  Support on posts or framing of preservative treated wood or steel.  Do 
not permit installation of unauthorized signs, except those required by law.  

1. All detour signs required by CTDOT shall be submitted to and approved by the Owner. 
The Owner reserves the right to adjust size, color and placement of signs. 

C. Other directional and detour Signs: Other directional and/or detour signs not required by the 
CTDOT shall adhere to project specific specification requirements and be submitted to the 
Owner for approval. 

3.08 OPERATION, TERMINATION, AND REMOVAL 

A.    Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses directly related to 
the project. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

2. Prevent water filled piping from freezing.  
3. Maintain markers for underground lines. Protect from damage during excavation 

operations. 

C. Temporary Facility Changeover:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion has been formally 
recognized. 

D. Termination and Removal: Unless the Owner requests that it be maintained longer, remove each 
temporary facility when need for its service has ended, when it has been replaced by authorized 
use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, 
restore permanent construction that may have been delayed because of interference with 
temporary facility.  Repair damaged Work, clean exposed surfaces, and replace construction 
that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor.  
Owner reserves right to take possession of Project identification signs. 

2. Remove temporary roads and paved areas not intended for or acceptable for integration 
into permanent construction.  Where area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for fill or subsoil.  Remove 
materials contaminated with road oil, asphalt and other petrochemical compounds, and 
other substances that might impair growth of plant materials or lawns.  Repair or replace 
street paving, curbs, and sidewalks at temporary entrances, as required by authorities 
having jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in Division 01 
Section "Closeout Procedures." 

a. Replace air filters and clean inside of ductwork and housings. 
b. Replace significantly worn parts and parts that have been subject to unusual 

operating conditions.  
c. Replace lamps that are burned out or noticeably dimmed by substantial hours of 

use. 
d. Restore all existing facilities and grounds used during construction to specified 

requirement or to original condition.   Restoration shall include but not limited to 
removal of compacted grounds area due to equipment and vehicular access and 
movement to and within the site work area.  Adding of compost and other nutrients 
to the soil to meet the Project standards for lawn/turf establishment.   Should there 
be no Project standards for lawn/turf establishment, Contractor shall follow the 
Owner’s requirements for turf restoration.     

e. Remove completely from ground surfaces all “call before you dig” and other 
pavement markings made in support of the project.   

END OF SECTION 
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SECTION 016000 

PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

B. Related Requirements: 

1. Division 01 Section "Allowances" for products selected under an allowance. 
2. Division 01 Section "Alternates" for products selected under an alternate. 
3. Division 01 Section "Substitution Procedures" for requests for substitutions. 

1.03 DEFINITIONS 

A.    Products:  Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another project or 
facility.  Products salvaged or recycled from other projects are not considered new 
products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics that equal or 
exceed those of specified product. 

B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including make or 
model number or other designation, to establish the significant qualities related to type, 
function, dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of additional manufacturers 
named in the specification. 

 Product Requirements 
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1.04 ACTION SUBMITTALS 

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

1. Include data to indicate compliance with the requirements specified in Division One 
Section "Substitutions”. 

2. Architect's Action:   Review action shall follow all requirements specified in Division 
One Sections on “Substitutions” and “Submittals”. 

a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures." 
b. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 
Section "Submittal Procedures." Show compliance with requirements. 

1.05 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 
compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible 
products, Architect will determine which products shall be used. 

1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A.     Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 

 Product Requirements 
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2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
6. Protect stored products from damage and liquids from freezing. 
7. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner. 

1.07 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty:  Written warranty required by the Contract Documents to provide 
specific rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, prepare a 
written document using indicated form properly executed. 

3. See Divisions 02 through 33 Sections for specific content requirements and particular 
requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures." 

PART 2 - PRODUCTS 

2.01 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 
are undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

 Product Requirements 
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5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

6. Or Equal:  For products specified by name and accompanied by the term "or equal," or 
"or approved equal," or "or approved," comply with requirements in "Comparable 
Products" Article to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: Product selection is governed by the Contract Documents and 
governing regulations and not by previous Project experience. Procedures governing product 
selection include the following: 

1. Proprietary Specification Requirements: Where Specifications name only a single 
manufacturer and product, provide the named product that complies with requirements.  
Comparable products or substitutions for Contractor's convenience will not be 
considered. 

2. Semi proprietary Specification Requirements: Where Specifications name three or more 
products or manufacturers, provide one of the products indicated. Comparable products 
or substitutions for Contractor's convenience will not be considered. 

a. Where products or manufacturers are specified by name, accompanied by the term 
“or equal,” or “or approved equal” comply with the provisions concerning 
“substitutions” to obtain approval for use of an unnamed product. 

3. Non-Proprietary Specifications: When the Specifications list products or manufacturers 
that are available and may be incorporated in the Work, but do not restrict the Contractor 
to use of these products only, the Contractor may propose any available product that 
complies with Contact requirements. Comply with provisions concerning “substitutions” 
to obtain approval for use of an unnamed product. 

4. Descriptive Specification Requirements: Where Specifications describe a product or 
assembly, listing exact characteristics required, with or without use of a brand or trade 
name, provide a product or assembly that provides the characteristics and otherwise 
complies with Contract requirements. 

5. Performance Specification Requirements: Where Specifications require compliance with 
performance requirements, provide products that comply with these requirements, and are 
recommended by the manufacturer for the application indicated. General overall 
performance of a product is implied where the product is specified for a specific 
application. 

a. Manufacture’s recommendations may be contained in published product literature, 
or by the manufacturer’s certification of performance. 

6. Basis-of-Design Product:  Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers.  
Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics 
that are based on the product named.  Comply with requirements in "Comparable 
Products" Article for consideration of an unnamed product by one of the other named 
manufacturers. 

 Product Requirements 
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7. Visual Matching Specification:  Where Specifications require "match Architect's 
sample", provide a product that complies with requirements and matches Architect's 
sample.  Architect's decision will be final on whether a proposed product matches. 

a. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Division 01 Section 
"Substitution Procedures" for proposal of product. 

8. Visual Selection Specification:  Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies 
with requirements.  Architect will select color, gloss, pattern, density, or texture from 
manufacturer's product line that includes both standard and premium items. 

9. Allowances: Refer to individual Specification Sections and provisions in Section 01-
2100, Allowances, for allowances that control product selection, and for procedures 
required for processing such selections. 

2.02 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied.  If the following conditions are not 
satisfied, Architect may return requests without action, except to record noncompliance with 
these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract Documents 
that it is consistent with the Contract Documents and will produce the indicated results, 
and that it is compatible with other portions of the Work. 

2. Proposed changes are in keeping with the intent of Contract Documents. 
3. The request is timely, fully documented and properly submitted. 
4. The request is directly related to an “or equal” clause or similar language in the Contract 

Documents. 
5. The specified product or method of construction cannot be provided within the Contract 

Time. 
a. The request will not be considered if the product or method cannot be provided as 

a result of failure to pursue the Work promptly or coordinate activities properly. 

6. The specified product or method of construction cannot receive necessary approval by a 
governing authority. 

7. A substantial advantage is offered the Owner, in terms of cost, time, energy conversation 
or other considerations of merit, after deduction offsetting responsibilities the Owner may 
be required to bear.  
a. Additional responsibilities for the Owner may include additional compensation to 

the Architect for redesign and evaluation services, increased cost of other 
construction by the Owner or separate Contractors, and similar considerations. 

8. The specified product or method of construction cannot be provided in a manner that is 
compatible with other material, and where the Contractor certifies that the comparable 
product will overcome the incompatibility.  

9. The specified product or method of construction cannot be coordinated with other 
materials, and where the Contractor certifies that the proposed comparable product can be 
coordinated. 

 Product Requirements 
01-6000 - 5 



© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT 
All Rights Reserved University Project #901904, CDM Smith Project #109017 
 

10. The specified product or method of construction cannot provide a warranty required by 
the Contract Documents and where the Contractor certifies that the proposed comparable 
product provide the required warranty. 

11. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications.  Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated. 

12. List of similar installations for completed projects with project names and addresses and 
names and addresses of architects and owners, if requested. 

13. Samples, if requested. 

C. The Contractor’s submittal and Architect’s acceptance of Shop Drawings, Product Data or 
Samples that relate to construction activities not complying with the Contract Documents does 
not constitute an acceptable or valid submittal, nor does it constitute approval. 

PART 3 - EXECUTION  

3.01 INSTALLATION OF PRODUCTS: 

A. Comply with manufacturer’s instructions and recommendations for installation of products in 
the applications indicated. Anchor each product securely in place, accurately located and 
aligned with other work. 

1. Clean exposed surfaces and protect as necessary to ensure freedom from damage and 
deterioration at time of Substantial Completion. 

END OF SECTION 

 Product Requirements 
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SECTION 017300 

EXECUTION 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 

Work including, but not limited to, the following: 

1. Construction layout. 

2. Field engineering and surveying. 

3. Installation of the Work. 

4. Cutting and patching. 

5. Coordination of Owner-installed products. 

6. Progress cleaning. 

7. Starting and adjusting. 

8. Protection of installed construction. 

B. Related Requirements: 

1. Division 01 Section "Summary" for limits on use of Project site. 

2. Division 01 Section "Submittal Procedures" for submitting surveys. 

3. Division 01 Section "Closeout Procedures" for submitting final property survey with 

Project Record Documents, recording of Owner-accepted deviations from indicated lines 

and levels, and final cleaning. 

1.03 DEFINITIONS 

A.    Cutting:  Removal of in-place construction necessary to permit installation or performance of 

other work. 

B. Patching:  Fitting and repair work required to restore construction to original conditions after 

installation of other work. 

1.04 INFORMATIONAL SUBMITTALS 

A.    1.05 QUALITY ASSURANCE 

A. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written 

recommendations and instructions for installation of products and equipment. 
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PART 2 - PRODUCTS 

2.01 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

1. For projects requiring compliance with sustainable design and construction practices and 

procedures, use products for patching that comply with requirements in sustainable 

design requirement Sections. 

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed 

surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 

possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 

will provide a match acceptable to Architect for the visual and functional performance of 

in-place materials. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Existing Conditions:  The existence and location of underground and other utilities and 

construction indicated as existing are not guaranteed.  Before beginning sitework, investigate 

and verify the existence and location of underground utilities, mechanical and electrical 

systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, and water-service piping; underground electrical services, 

and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 

utilities serving Project site. 

B. Examination and Acceptance of Conditions:  Before proceeding with each component of the 

Work, examine substrates, areas, and conditions, with Installer or Applicator present where 

indicated, for compliance with requirements for installation tolerances and other conditions 

affecting performance.  Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 

connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are 

to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 

C. Written Report:  Where a written report listing conditions detrimental to performance of the 

Work is required by other Sections, include the following: 

1. Description of the Work. 

2. List of detrimental conditions, including substrates. 

3. List of unacceptable installation tolerances. 
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4. Recommended corrections. 

D. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding 

with the Work indicates acceptance of surfaces and conditions. 

3.02 PREPARATION 

A.    Existing Utility Information:  Furnish information to Owner that is necessary to adjust, move, 

or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances 

located in or affected by construction. And coordinate with authorities having jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 

measurements before installing each product.  Where portions of the Work are indicated to fit to 

other construction, verify dimensions of other construction by field measurements before 

fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 

Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 

clarification of the Contract Documents caused by differing field conditions outside the control 

of Contractor, submit a request for information to Architect according to requirements in 

Division 01 Section "Project Management and Coordination." 

3.03 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 

Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are 

discovered, notify Architect promptly. 

B. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill 

and topsoil placement, utility slopes, and rim and invert elevations. 

C. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building 

foundations, column grids, and floor levels, including those required for mechanical and 

electrical work.  Transfer survey markings and elevations for use with control lines and levels.  

Level foundations and piers from two or more locations. 

D. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and 

levels.  Include beginning and ending dates and times of surveys, weather conditions, name and 

duty of each survey party member, and types of instruments and tapes used.  Make the log 

available for reference by Architect. 

3.04 3.05 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 

elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
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2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

4. Document slope and locations of material and product below and above ground on all 

utilities.  Such documentation shall be performed by a licensed surveyor who will collect 

the GIS coordinates that will be included in the final as-built documentation. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 

applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  

Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 

loading in excess of that expected during normal conditions of occupancy. 

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 

items on site and placement in permanent locations. 

F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels or 

create high vibrations. 

G. Templates:  Obtain and distribute to the parties involved templates for work specified to be 

factory prepared and field installed.  Check Shop Drawings of other work to confirm that 

adequate provisions are made for locating and installing products to comply with indicated 

requirements. 

H. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size 

and number to securely anchor each component in place, accurately located and aligned with 

other portions of the Work.  Where size and type of attachments are not indicated, verify size 

and type required for load conditions. 

1. Mounting Heights:  Where mounting heights are not indicated, mount components at 

heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 

items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 

such items to Project site in time for installation. 

I. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 

arrange joints for the best visual effect as approved by the Architect.  Fit exposed connections 

together to form hairline joints. 

J. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 

hazardous. 

3.06 CUTTING AND PATCHING 

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  

Proceed with cutting and patching at the earliest feasible time, and complete without delay. 
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1. Cut in-place construction to provide for installation of other components or performance 

of other construction, and subsequently patch as required to restore surfaces to their 

original condition. 

B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 

during installation or cutting and patching operations, by methods and with materials so as not 

to void existing warranties. 

C. Temporary Support:  Provide temporary support of work to be cut. 

D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 

E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of 

free passage to adjoining areas is unavoidable, coordinate cutting and patching according to 

requirements in Division 01 Section "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 

are required to be removed, relocated, or abandoned, bypass such services/systems before 

cutting to minimize interruption to occupied areas. 

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 

adjoining construction.  If possible, review proposed procedures with original Installer; comply 

with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots neatly to minimum size required, and with 

minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 

4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 

entrance of moisture or other foreign matter after cutting. 

5. Proceed with patching after construction operations requiring cutting are complete. 

H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other work.  Patch with durable seams that are as invisible as 

practicable.  Provide materials and comply with installation requirements specified in other 

Sections, where applicable. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will eliminate evidence 

of patching and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 

materials. 
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b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls:  Where walls or partitions are removed extend one finished area into 

another, patch and repair floor and wall surfaces in the new space.  Provide an even 

surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 

coverings and replace with new materials, if necessary, to achieve uniform color and 

appearance. 

a. Where patching occurs in a painted surface, prepare substrate and apply primer and 

intermediate paint coats appropriate for substrate over the patch, and apply final 

paint coat over entire unbroken surface containing the patch.  Provide additional 

coats until patch blends with adjacent surfaces. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 

surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 

weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, 

mortar, oils, putty, and similar materials from adjacent finished surfaces.  

3.07 OWNER-INSTALLED PRODUCTS 

A. Site Access:  Provide access to Project site for Owner's construction personnel. 

B. Coordination:  Coordinate construction and operations of the Work with work performed by 

Owner's construction personnel. 

1. Construction Schedule:  Inform Owner of Contractor's preferred construction schedule 

for Owner's portion of the Work.  Adjust construction schedule based on a mutually 

agreeable timetable.  Notify Owner if changes to schedule are required due to differences 

in actual construction progress. 

2. Preinstallation Conferences:  Include Owner's construction personnel at preinstallation 

conferences covering portions of the Work that are to receive Owner's work.  Attend 

preinstallation conferences conducted by Owner's construction personnel if portions of 

the Work depend on Owner's construction. 

3.08 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Enforce requirements 

strictly.  Dispose of materials lawfully. 

1. Do not hold waste materials more than seven days during normal weather or three days if 

the temperature is expected to rise above 80 deg F. 

2. Containerize hazardous and unsanitary waste materials separately from other waste.  

Mark containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

3. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 

are working concurrently. 
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4. Follow all Owner sustainable design requirements, not limited to LEED. 

D. Site:  Maintain Project site free of waste materials and debris. 

E. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 

proper execution of the Work. 

1. Remove of non-hazardous liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

F. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 

instructions of manufacturer or fabricator of product installed, using only cleaning materials 

specifically recommended.  If specific cleaning materials are not recommended, use cleaning 

materials that are not hazardous to health or property and that will not damage exposed surfaces. 

G. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

H. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 

freedom from damage and deterioration at time of Substantial Completion. 

I. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials 

down sewers or into waterways.  Comply with waste disposal requirements in Construction 

Waste Management and Disposal. 

J. During handling and installation, clean and protect construction in progress and adjoining 

materials already in place.  Apply protective covering where required to ensure protection from 

damage or deterioration at Substantial Completion. 

K. Clean and provide maintenance on completed construction as frequently as necessary through 

the remainder of the construction period.  Adjust and lubricate operable components to ensure 

operability without damaging effects. 

L. Limiting Exposures:  Supervise construction operations to assure that no part of the construction 

completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 

exposure during the construction period. 

3.09 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components with requirements in 

"General Commissioning Requirements." 

B. Start equipment and operating components to confirm proper operation.  Remove 

malfunctioning units, replace with new units, and retest. 

C. Adjust equipment for proper operation.  Adjust operating components for proper operation 

without binding. 

D. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  

Replace damaged and malfunctioning controls and equipment. 
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E. Manufacturer's Field Service:  Comply with qualification requirements in Division 01 Section 

"Quality Requirements." 

3.10 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage or 

deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 
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SECTION 017700 

CLOSEOUT PROCEDURES 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, 

but not limited to, the following: 

1. Substantial Completion procedures. 

2. Final completion procedures. 

3. Warrantee Requirements 

4. Submittal of Warranties. 

5. Revenue Services Requirements 

6. Final cleaning. 

7. Repair of the Work. 

B. Related Requirements: 

1. Division 01 Section "Execution" for progress cleaning of Project site. 

2. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 

3. Division 01 Section "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 

4. Division 01 Section “Demonstration and Training” for requirements for instructing 

Owner’s personnel 

1.03 ACTION SUBMITTALS 

A. Product Data:  For cleaning agents. 

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items:  Final submittal at Final Completion. 

1.04 CLOSEOUT SUBMITTALS 

A.    Certificates of Release:  From authorities having jurisdiction. 

B. Certificate of Insurance:  For continuing coverage. 
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1.05 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in 

other Sections. 

1.06 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed and 

corrected (Contractor's punch list), indicating the value of each item on the list and reasons why 

the Work is incomplete. 

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion.  List items below 

that are incomplete at time of request. 

1. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction 

permitting Owner unrestricted use of the Work and access to services and utilities.  

Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including project 

record documents, operation and maintenance manuals, final completion construction 

photographic documentation, damage or settlement surveys, property surveys, and similar 

final record information. 

3. Submit test/adjust/balance records. 

4. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion.  List items below 

that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 

2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 

personnel of changeover in security provisions. 

3. Complete startup and testing of systems and equipment. 

4. Perform preventive maintenance on equipment used prior to Substantial Completion. 

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.  Submit demonstration and training video recordings when 

specified in Division 01 Section "Demonstration and Training." 

6. Advise Owner of changeover in heat and other utilities. 

7. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 

8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 

9. Complete final cleaning requirements, including touchup painting. 

10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

D. Inspection:  Submit a written request for inspection to determine Substantial Completion a 

minimum of 10 days prior to date the work will be completed and ready for final inspection and 

tests.  On receipt of request, Architect will either proceed with inspection or notify Contractor 
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of unfulfilled requirements.  Architect will prepare the Certificate of Substantial Completion 

after inspection or will notify Contractor of items, either on Contractor's list or additional items 

identified by Architect, that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.06 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion:  Before requesting final inspection for determining final 

completion, complete the following: 

1. Submit a final Application for Payment request with releases and supporting 

documentation not previously submitted and accepted. Include certificates of insurance 

for products and completed operations where required. 

2. Submit an updated final Application for Payment statement, accounting for final 

additional charges to the Contract Sum. 

3. Certified List of Incomplete Items:  Submit certified copy of Architect's Substantial 

Completion inspection list of items to be completed or corrected (punch list), endorsed 

and dated by Architect.  Certified copy of the list shall state that each item has been 

completed or otherwise resolved for acceptance. 

4. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 

complying with insurance requirements. 

5. Submit final meter readings for utilities, a measured record of stored fuel, and similar 

data as of the date of Substantial Completion, or when the Owner took possession of and 

responsibility for corresponding elements of the Work. 

6. Submit consent of surety to final payment. 

7. Submit a final liquidated damages settlement statement. 

B. Inspection:  Submit a written request for final inspection to determine acceptance a minimum of 

10 days prior to date the work will be completed and ready for final inspection and tests.   

C. On receipt of request, Architect will either proceed with inspection or notify Contractor of 

unfulfilled requirements.  Architect will prepare a final Certificate for Payment after inspection 

or will notify Contractor of construction that must be completed or corrected before certificate 

will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

2. Upon completion of reinspection, the University Representative with advice of the 

Architect will prepare a Certificate of Final Acceptance, or advise the Contractor of Work 

that is incomplete or of obligations that have not been fulfilled but are required for final 

acceptance.  

3. If necessary, reinspection will be repeated. 

1.07 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization of List:  Include name and identification of each space and area affected by 

construction operations for incomplete items and items needing correction including, if 

necessary, areas disturbed by Contractor that are outside the limits of construction. 
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1. Organize list of spaces in sequential order. 

2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 

b. Date. 

c. Name of Architect. 

d. Name of Contractor. 

e. Page number. 

4. Submit list of incomplete items in the following format or format approved by Owner: 

a. PDF electronic file.  Architect will return annotated file. 

1.08 WARRANTY REQUIREMENTS 

A. Related Damages and Losses:  When correcting warranted Work that has failed, remove and 

replace other Work that has been damaged as a result of such failure or that must be removed 

and replaced to provide access for correction of warranted Work. 

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected 

by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated 

warranty shall be equal to the original warranty with an equitable adjustment for depreciation. 

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or 

rebuild the Work to an acceptable condition complying with requirements of Contract 

Documents.  The Contractor is responsible for the cost of replacing or rebuilding defective 

Work regardless of whether the Owner has benefited from use of the Work through a portion of 

its anticipated useful service life. 

D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied warranties, 

and shall not limit the duties, obligations, rights and remedies otherwise available under the law, 

nor shall warranty periods be interpreted as limitations on time in which the Owner can enforce 

such other duties, obligations, rights, or remedies. Rejection of Warranties:  The Owner reserves 

the right to reject warranties and to limit selections to products with warranties not in conflict 

with requirements of the Contract Documents. 

E. The Owner reserves the right to refuse to accept Work for the Project where a special warranty, 

certification, or similar commitment is required on such Work or part of the Work, until 

evidence is presented that entities required to countersign such commitments are willing to do 

so. 

1.09 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal:  Submit written warranties on request of Architect for designated portions of 

the Work where commencement of warranties other than date of Substantial Completion is 

indicated, or when delay in submittal of warranties might limit Owner's rights under warranty. 

B. All work shall be covered by the standard one (1) year guarantee as set forth in the General 

Conditions.  The Contractor shall visit the project site at 11 months into the guarantee period to 
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determine the scope of any required guarantee work.  The Contractor shall contact the 

University Representative prior to this visit so that the University Representative may attend. 

C. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of 

designated portions of the Work that are completed and occupied or used by Owner during 

construction period by separate agreement with Contractor. 

D. Disclaimers and limitations: Manufacturer’s disclaimers and limitations on product warranties 

do not relieve the Contractor of the warranty on the Work that incorporates the products, nor 

does it relieve suppliers, manufacturers, and subcontractors required to countersign special 

warranties with the Contractor. 

E. Organize warranty documents into an orderly sequence based on the table of contents of Project 

Manual. 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 

thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 

paper. 

2. Address to: Executive Director of Architectural and Engineering Services, Office of 

Architectural and Engineering Services, University of Connecticut Box Unit-3038, 

Storrs, Connecticut 06269-3038  

3. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 

tab to identify the product or installation.  Provide a typed description of the product or 

installation, including the name of the product and the name, address, and telephone 

number of Installer. 

4. Identify each binder on the front and spine with the typed or printed title 

"WARRANTIES," Project name and number, and name of Contractor. 

5. Warranty Electronic File:  Scan warranties and bonds and assemble complete warranty 

and bond submittal package into a single indexed electronic PDF file with links enabling 

navigation to each item.  Provide bookmarked table of contents at beginning of 

document. 

6. All required guarantees/warranties will be by the respective company made out to the 

University of Connecticut. 

7. All guarantees/warranties supplied by subcontractors or manufacturers shall be 

countersigned by the General Contractor. 

F. Provide additional copies of each warranty to include in operation and maintenance manuals. 

1.10 REVENUE SERVICES REQUIREMENTS 

A. Upon receipt of the Certificate of Substantial Completion, the Contractor shall submit the 

following information required by the Connecticut Department of Revenue Services. 

1. The identity and addresses of all subcontractors performing work on the project. 

2. The Connecticut tax registration numbers of the General Contractors and all 

subcontractors. 

3. The Federal Social Security account numbers, or Federal Employer Identification 

numbers, or both, if applicable, for the General Contractor and all subcontractors. 
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PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 

hazardous to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 

applicable, use products that comply with the California Code of Regulations maximum 

allowable VOC levels. 

PART 3 - EXECUTION 

3.01 FINAL CLEANING 

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply 

with local laws and ordinances and Federal and local environmental and antipollution 

regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 

surface or unit to condition expected in an average commercial building cleaning and 

maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 

including landscape development areas, of rubbish, waste material, litter, and other 

foreign substances. 

b. Clean catch basins affected by construction activities. 

c. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 

foreign deposits. 

d. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing natural 

weathering of exterior surfaces.  Restore reflective surfaces to their original 

condition. 

f. Remove labels that are not permanent. 

g. Clean and polish finish hardware affected by construction activity.   

h. Leave Project clean and ready for occupancy. 

C. Removal of Protection: Remove temporary protection and facilities installed for protection of 

the Work during construction. 

D. Compliance: Comply with regulations of authorities having jurisdiction and safety standards for 

cleaning. Do not burn waste materials. Do not fury debris or excess materials on the Owner’s 

property. Do not discharge volatile, harmful or dangerous materials into drainage systems. 

Remove waste materials from the site and dispose of in a lawful manner. 
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1. Where extra materials of value remaining after completion of associated Work have 

become the Owner’s property, arrange for disposition of these materials as directed. 

3.02 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of 

Substantial Completion. 

B. Repair or remove and replace defective construction.  Repairing includes replacing defective 

parts, refinishing damaged surfaces, touching up with matching materials, and properly 

adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, 

provide replacements.  Remove and replace operating components that cannot be repaired. 

Restore damaged construction and permanent facilities used during construction to specified 

condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 

damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  

Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 

mechanical and electrical nameplates.  Remove paint applied to required labels and 

identification. 

3. Replace parts subject to operating conditions during construction that may impede 

operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 

noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 

new fixtures. 

3.03 CERTIFICATIONS 

A. The Contractor, at complete of construction, shall provide to the University a “Certificate of 

Substantial Compliance” bearing original signatures of an officer of the company stating: “this 

is to CERTIFY that, in my professional opinion, the complete structure/renovations described 

above is in substantial compliance with the approved construction documents on file with the 

University of Connecticut. Minor deviations and special stipulations are noted below (if any)” 

B. Prior to Owners’ approval and acceptance, mechanical and electrical systems shall be fully 

operational. 

END OF SECTION 
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SECTION 017823 

OPERATION AND MAINTENANCE DATA 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 

2. Operation manuals for systems, subsystems, and equipment. 

3. Product maintenance manuals. 

4. Systems and equipment maintenance manuals. 

B. Related Requirements: 

1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for 

operation and maintenance manuals. 

1.03 DEFINITIONS 

A.    System:  An organized collection of parts, equipment, or subsystems united by regular 

interaction. 

B. Subsystem:  A portion of a system with characteristics similar to a system. 

1.04 CLOSEOUT SUBMITTALS 

A. Manual Content:  Operations and maintenance manual content is specified in individual 

Specification Sections to be reviewed at the time of Section submittals.  Submit reviewed 

manual content formatted and organized as required by this Section. 

1. Architect will comment on whether content of operations and maintenance submittals are 

acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to revisions 

and field conditions. 

B. Format:  Submit operations and maintenance manuals in the following format: 

1. PDF electronic file.  Assemble each manual into a composite electronically indexed file.  

Submit on digital media acceptable to Architect. 
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a. Name each indexed document file in composite electronic index with applicable 

item name.  Include a complete electronically linked operation and maintenance 

directory. 

b. Enable inserted reviewer comments on draft submittals. 

2. Three paper copies, separately bound.  Include a complete operation and maintenance 

directory.  Enclose title pages and directories in clear plastic sleeves.   

C. Initial Manual Submittal:  Submit draft copy of each manual at least 30 days before 

commencing demonstration and training.  Architect will comment on whether general scope and 

content of manual are acceptable. 

D. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for 

Substantial Completion and at least 15 days before commencing demonstration and training.  

Architect will return copy with comments. 

1. Correct or revise each manual to comply with Architect's comments.  Submit copies of 

each corrected manual within 15 days of receipt of Architect's comments and prior to 

commencing demonstration and training. 

PART 2 - PRODUCTS 

2.01 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and 

maintenance data and materials, listing items and their location to facilitate ready access to 

desired information.  Include a section in the directory for each of the following: 

1. List of documents. 

2. List of systems. 

3. List of equipment. 

4. Table of contents. 

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation 

and maintenance manuals that contain information about each system. 

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For 

pieces of equipment not part of system, list alphabetically in separate list. 

D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance 

manual. 

E. Identification:  In the documentation directory and in each operation and maintenance manual, 

identify each system, subsystem, and piece of equipment with same designation used in the 

Contract Documents.  If no designation exists, assign a designation according to 

ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 

Systems." 



© 2016 CDM Smith  Cooling Tower Replacement – 1 University Place, Stamford, CT 

All Right Reserved University Project #901904, CDM Smith Project #109017 

 Operation and Maintenance Data 

017823 - 3 

2.02 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 

system and subsystem, and a separate section for each piece of equipment not part of a system.  

Each manual shall contain the following materials, in the order listed: 

1. Title page. 

2. Table of contents. 

3. Manual contents. 

B. Title Page:  Include the following information: 

1. Subject matter included in manual. 

2. Name and address of Project. 

3. Name and address of Owner. 

4. Date of submittal. 

5. Name and contact information for Contractor. 

6. Name and contact information for Architect. 

7. Name and contact information for Commissioning Authority, (if applicable). 

8. Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals. 

9. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents:  List each product included in manual, identified by product name, indexed 

to the content of the volume, and cross-referenced to Specification Section number in Project 

Manual. 

1. If operation or maintenance documentation requires more than one volume to 

accommodate data, include comprehensive table of contents for all volumes in each 

volume of the set. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 

system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 

equipment, and components of one system into a single binder. 

E. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic 

PDF file for each manual type required. 

1. Electronic Files:  Use electronic files prepared by manufacturer where available.  Where 

scanning of paper documents is required, configure scanned file for minimum readable 

file size. 

2. File Names and Bookmarks:  Enable bookmarking of individual documents based on file 

names.  Name document files to correspond to system, subsystem, and equipment names 

used in manual directory and table of contents.  Group documents for each system and 

subsystem into individual composite bookmarked files, then create composite manual, so 

that resulting bookmarks reflect the system, subsystem, and equipment names in a readily 

navigated file tree.  Configure electronic manual to display bookmark panel on opening 

file. 

F. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes. 
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1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 

necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear 

plastic sleeve on spine to hold label describing contents and with pockets inside covers to 

hold folded oversize sheets. 

a. If two or more binders are necessary to accommodate data of a system, organize 

data in each binder into groupings by subsystem and related components.  Cross-

reference other binders if necessary to provide essential information for proper 

operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of 

contents, and indicate Specification Section number on bottom of spine.  Indicate 

volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  

Mark each tab to indicate contents.  Include typed list of products and major components 

of equipment included in the section on each divider, cross-referenced to Specification 

Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 

software storage media for computerized electronic equipment. 

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch white bond paper. 

5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 

use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual.  At appropriate locations in 

manual, insert typewritten pages indicating drawing titles, descriptions of contents, 

and drawing locations. 

2.03 2.04 OPERATION MANUALS 

A.    Content:  In addition to requirements in this Section, include operation data required in 

individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems and 

equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor has delegated design responsibility. 

3. Operating standards. 

4. Operating procedures. 

5. Operating logs. 

6. Wiring diagrams. 

7. Control diagrams. 

8. Piped system diagrams. 

9. Precautions against improper use. 

10. License requirements including inspection and renewal dates. 

B. Descriptions:  Include the following: 

1. Product name and model number.  Use designations for products indicated on Contract 

Documents. 
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2. Manufacturer's name. 

3. Equipment identification with serial number of each component. 

4. Equipment function. 

5. Operating characteristics. 

6. Limiting conditions. 

7. Performance curves. 

8. Engineering data and tests. 

9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable: 

1. Startup procedures. 

2. Equipment or system break-in procedures. 

3. Routine and normal operating instructions. 

4. Regulation and control procedures. 

5. Instructions on stopping. 

6. Normal shutdown instructions. 

7. Seasonal and weekend operating instructions. 

8. Required sequences for electric or electronic systems. 

9. Special operating instructions and procedures. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as 

installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for 

identification. 

2.05 PRODUCT MAINTENANCE MANUALS 

A.    Content:  Organize manual into a separate section for each product, material, and finish.  

Include source information, product information, maintenance procedures, repair materials and 

sources, and warranties and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name and 

arranged to match manual's table of contents.  For each product, list name, address, and 

telephone number of Installer or supplier and maintenance service agent, and cross-reference 

Specification Section number and title in Project Manual and drawing or schedule designation 

or identifier where applicable. 

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 

2. Manufacturer's name. 

3. Color, pattern, and texture. 

4. Material and chemical composition. 

5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 

2. Types of cleaning agents to be used and methods of cleaning. 
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3. List of cleaning agents and methods of cleaning detrimental to product. 

4. Schedule for routine cleaning and maintenance. 

5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 

related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

2.06 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include 

source information, manufacturers' maintenance documentation, maintenance procedures, 

maintenance and service schedules, spare parts list and source information, maintenance service 

contracts, and warranty and bond information, as described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, 

identified by product name and arranged to match manual's table of contents.  For each product, 

list name, address, and telephone number of Installer or supplier and maintenance service agent, 

and cross-reference Specification Section number and title in Project Manual and drawing or 

schedule designation or identifier where applicable. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 

including the following information for each component part or piece of equipment: 

1. Standard maintenance instructions and bulletins. 

2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly. 

3. Identification and nomenclature of parts and components. 

4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail essential 

maintenance procedures: 

1. Test and inspection instructions. 

2. Troubleshooting guide. 

3. Precautions against improper maintenance. 

4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 

5. Aligning, adjusting, and checking instructions. 

6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 

required lubricants for equipment, and separate schedules for preventive and routine 

maintenance and service with standard time allotment. 

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 

quarterly, semiannual, and annual frequencies. 
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2. Maintenance and Service Record:  Include manufacturers' forms for recording 

maintenance. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with 

parts identified and cross-referenced to manufacturers' maintenance documentation and local 

sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and 

telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

PART 3 - EXECUTION 

3.01 MANUAL PREPARATION 

A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that provides 

an organized reference to emergency, operation, and maintenance manuals. 

B. Emergency Manual:  Assemble a complete set of emergency information indicating procedures 

for use by emergency personnel and by Owner's operating personnel for types of emergencies 

indicated. 

C. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 

and maintenance of each product, material, and finish incorporated into the Work. 

D. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 

data indicating operation and maintenance of each system, subsystem, and piece of equipment 

not part of a system. 

1. Engage a factory-authorized service representative to assemble and prepare information 

for each system, subsystem, and piece of equipment not part of a system. 

2. Prepare a separate manual for each system and subsystem, in the form of an instructional 

manual for use by Owner's operating personnel. 

E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 

only sheets pertinent to product or component installed.  Mark each sheet to identify each 

product or component incorporated into the Work.  If data include more than one item in a 

tabular format, identify each item using appropriate references from the Contract Documents.  

Identify data applicable to the Work and delete references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and 

where the information is necessary for proper operation and maintenance of equipment or 

systems. 

F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control sequence and 
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flow diagrams.  Coordinate these drawings with information contained in record Drawings to 

ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 

manuals. 

2. Comply with requirements of newly prepared record Drawings in Division 01 Section 

"Project Record Documents." 

G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 

and maintenance documentation. 

END OF SECTION 
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SECTION 017839 

PROJECT RECORD DOCUMENTS 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 

including the following: 

1. Record Drawings. 

2. Record Specifications. 

3. Record Product Data. 

4. Miscellaneous record submittals. 

B. Related Requirements: 

1. Division 01 Section "Closeout Procedures" for general closeout procedures. 

2. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 

3. Divisions 02 through 33 Sections for specific requirements for project record documents 

of the Work in those Sections. 

1.03 CLOSEOUT SUBMITTALS 

A.    Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit copies of record Drawings as follows: 

a. Initial Submittal: 

1) Submit one (1) paper-copy set of marked-up record prints. 

2) Architect will indicate whether general scope of changes, additional 

information recorded, and quality of drafting are acceptable. 

b. Final Submittal: 

1) Submit one (1) paper-copy set of marked-up record prints. 

2) Print each drawing, whether or not changes and additional information were 

recorded. 

B. Record Specifications:  Submit one paper copy of Project's Specifications, including addenda 

and contract modifications. 

C. Record Product Data:  Submit one paper copy of each submittal. 
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1. Where record Product Data are required as part of operation and maintenance manuals, 

submit duplicate marked-up Product Data as a component of manual. 

D. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous record-

keeping requirements and submittals in connection with various construction activities.  Submit 

one paper copy of each submittal. 

E. Reports:  Submit written report monthly indicating items incorporated into project record 

documents concurrent with progress of the Work, including revisions, concealed conditions, 

field changes, product selections, and other notations incorporated. 

PART 2 - PRODUCTS 

2.01 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of marked-up paper copies of the Contract Drawings and Shop 

Drawings, incorporating new and revised drawings as modifications are issued. 

1. Preparation:  Mark record prints to show the actual installation where installation varies 

from that shown originally.  Require individual or entity who obtained record data, 

whether individual or entity is Installer, subcontractor, or similar entity, to provide 

information for preparation of corresponding marked-up record prints. 

a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 

c. Record data as soon as possible after obtaining it. 

d. Record and check the markup before enclosing concealed installations. 

e. Cross-reference record prints to corresponding archive photographic 

documentation. 

2. Content:  Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 

b. Revisions to details shown on Drawings. 

c. Revisions to routing of piping and conduits. 

d. Actual equipment locations. 

e. Changes made by Change Order or Construction Change Directive. 

f. Changes made following Architect's written orders. 

g. Details not on the original Contract Drawings. 

h. Field records for variable and concealed conditions. 

i. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use 

personnel proficient at recording graphic information in production of marked-up record 

prints. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 

between changes for different categories of the Work at same location. 

5. Mark important additional information that was either shown schematically or omitted 

from original Drawings. 
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6. Note Construction Change Directive numbers, alternate numbers, Change Order 

numbers, and similar identification, where applicable. 

B. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 

DRAWING" in a prominent location. 

1. Record Prints:  Organize record prints and newly prepared record Drawings into 

manageable sets.  Bind each set with durable paper cover sheets.  Include identification 

on cover sheets. 

2. Identification:  As follows: 

a. Project name. 

b. Date. 

c. Designation "PROJECT RECORD DRAWINGS." 

d. Name of Architect and or Construction Manager. 

e. Name of Contractor. 

2.02 RECORD SPECIFICATIONS 

A.    Preparation:  Mark Specifications to indicate the actual product installation where installation 

varies from that indicated in Specifications, addenda, and contract modifications. 

1. Give particular attention to information on concealed products and installations that 

cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, and 

equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 

provide a record of selections made. 

4. For each principal product, indicate whether record Product Data has been submitted in 

operation and maintenance manuals instead of submitted as record Product Data. 

5. Note related Change Orders and record Drawings where applicable. 

B. Format:  Submit Record Specifications as paper copy. 

2.03 RECORD PRODUCT DATA 

A.    Preparation:  Mark Product Data to indicate the actual product installation where installation 

varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations that 

cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 

manufacturer's written instructions for installation. 

3. Note related Change Orders] and record Drawings where applicable. 

B. Format:  Submit record Product Data as paper copy. 

2.04 MISCELLANEOUS RECORD SUBMITTALS 
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A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 

record keeping and submittal in connection with actual performance of the Work.  Bind or file 

miscellaneous records and identify each, ready for continued use and reference. 

B. Format:  Submit miscellaneous record submittals as paper copy. 

PART 3 - EXECUTION 

3.01 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during the construction period for project 

record document purposes.  Post changes and revisions to project record documents as they 

occur; do not wait until end of Project. 

B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the 

field office apart from the Contract Documents used for construction.  Do not use project record 

documents for construction purposes.  Maintain record documents in good order and in a clean, 

dry, legible condition, protected from deterioration and loss.  Provide access to project record 

documents for Architect's and Owner Representative’s reference during normal working hours. 

END OF SECTION 
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SECTION 017900 

DEMONSTRATION AND TRAINING 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Training in operation and maintenance of systems, subsystems, and equipment. 

B. Related Requirements: 

1. Divisions 02 through 33 Sections for specific requirements for demonstration and 
training for products in those Sections. 

1.03 INFORMATIONAL SUBMITTALS 

A. Instruction Program:  Submit outline of instructional program for demonstration and training, 
including a list of training modules and a schedule of proposed dates, times, length of 
instruction time, and instructors' names for each training module.  Include learning objective 
and outline for each training module. 

1. Indicate proposed training modules using manufacturer-produced demonstration and 
training video recordings for systems, equipment, and products in lieu of video recording 
of live instructional module. 

B. Attendance Record:  For each training module, submit list of participants and length of 
instruction time. 

1.04 QUALITY ASSURANCE 

A. Facilitator Qualifications:  A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that indicated for 
this Project, and whose work has resulted in training or education with a record of successful 
learning performance. 

B. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Division 01 Section "Quality Requirements," experienced in operation and 
maintenance procedures and training. 
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C. Pre-instruction Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." Review methods and procedures 
related to demonstration and training including, but not limited to, the following: 

1. Inspect and discuss locations and other facilities required for instruction. 
2. Review and finalize instruction schedule and verify availability of educational materials, 

instructors' personnel, audiovisual equipment, and facilities needed to avoid delays. 
3. Review required content of instruction. 
4. For instruction that must occur outside, review weather and forecasted weather conditions 

and procedures to follow if conditions are unfavorable. 

1.05 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

B. Coordinate instructors, including providing notification of dates, times, length of instruction 
time, and course content. 

C. Coordinate content of training modules with content of approved emergency, operation, and 
maintenance manuals.  Do not submit instruction program until operation and maintenance data 
has been reviewed and approved by Architect. 

1.06 PRODUCTS 

1.07 INSTRUCTION PROGRAM 

A.    Program Structure:  Develop an instruction program that includes individual training modules 
for each system and for equipment not part of a system, as required by individual Specification 
Sections. 

B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include 
a description of specific skills and knowledge that participant is expected to master.  For each 
module, include instruction for the following as applicable to the system, equipment, or 
component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
b. Operations manuals. 
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c. Maintenance manuals. 
d. Project record documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies:  Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error messages. 
b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 

 Demonstration and Training 
017900 - 3 



© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT 
All Rights Reserved University Project #901904, CDM Smith Project #109017  
 

g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

PART 2 - EXECUTION 

2.01 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and training 
module.  Assemble training modules into a training manual organized in coordination with 
requirements in Division 01 Section "Operations and Maintenance Data." 

B. Set up instructional equipment at instruction location. 

2.02 INSTRUCTION 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, 
to coordinate instructors, and to coordinate between Contractor and Owner for number of 
participants, instruction times, and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. 

1. Owner will furnish Contractor with names and positions of participants. 

C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires 
seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner through Owners Representative with at least seven days' 
advance notice. 

D. Training Location and Reference Material:  Conduct training on-site in the completed and fully 
operational facility using the actual equipment in-place.  Conduct training using final operation 
and maintenance data submittals. 

E. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove 
instructional equipment.  Restore systems and equipment to condition existing before initial 
training use. 

END OF SECTION 
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SECTION 03741 

CONCRETE REPAIRS 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor, materials, equipment and incidentals required to perform all concrete repair 

work as shown on the Drawings and as specified herein. Work under this Section shall also 

include removal of existing concrete and bonding new concrete and repair mortar to existing 

concrete at areas to be repaired. 

B. The work shall include but not be limited to the following: 

1. Crack/Leaking Construction Joint Repair (Polyurethane Chemical Grout Injection). 

2. Crack Repair (Epoxy Adhesive Injection). 

3. Spalled/Deteriorated/Disintegrated Concrete Repair. 

4. Surface Waterstop Repair. 

5. Sealing of Joints Between Existing and New Concrete. 

1.02 SUBMITTALS 

A. Submit, in accordance with Section 01-3300, the following: 

1. Manufacturer's technical literature and installation/application instructions for all products. 

a. Manufacturer's current printed recommendations and product data sheets for all 

products provided under this Section including manufacturers printed performance 

criteria, product life, working time after mixing, surface preparation and application 

requirements and procedures, curing, volatile organic compound data, and safety 

requirements. 

b. Material Safety Data Sheets (MSDS) for any materials brought on-site including all 

resurfacing system materials, solvents, and abrasive blast media. 

c. Storage requirements including temperature, humidity, and ventilation.  

2. A list of five of the Contractor's projects for which the types of repair specified herein were 

successfully completed. The list for each type of repair shall contain the following 

information for each project: 

a. Project name and location. 

b. Owner of project. 

c. Owner's representative including address and phone number. 

d. Brief description of work 

e. Cost of the repair work and the total project cost 

f. Date of completion of the repair work 

3. Documentation of the qualifications as specified in Paragraphs 1.05.A, 1.05.B, 1.05.C, and 

1.05.D. 
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1.03 REFERENCE STANDARDS 

A. ASTM International (ASTM): 

1. ASTM C109 - Standard Test Method for Compressive Strength of Hydraulic Cement 

Mortars (Using 2-in Cube Specimens). 

2. ASTM C273 - Standard Test Method for Shear Properties of Sandwich Core Materials. 

3. ASTM C881 - Standard Specification for Epoxy-Resin-Base Bonding Systems for 

Concrete. 

4. ASTM C882 - Standard Test Method for Bond Strength of Epoxy-Resin Systems Used 

with Concrete by Slant Shear. 

5. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers 

and Thermoplastic Elastomers - Tension. 

6. ASTM D570 - Standard Test Method for Water Absorption of Plastics. 

7. ASTM D624 - Standard Test Methods for Tear Strength of Conventional Vulcanized 

Rubber and Thermoplastic Elastomers. 

8. ASTM D638 - Standard Test Method for Tensile Properties of Plastics. 

9. ASTM D695 - Standard Test Method for Compressive Properties of Rigid Plastics. 

10. ASTM D732 - Standard Test Method for Shear Strength of Plastics by Punch Tool. 

11. ASTM D751 - Standard Test Methods for Coated Fabrics. 

12. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and 

Reinforced Plastics and Electrical Insulating Materials. 

13. ASTM D1042 - Standard Test Method for Linear Dimensional Changes of Plastics Under 

Accelerated Service Conditions. 

14. ASTM D1622 - Standard Test Method for Apparent Density of Rigid Cellular Plastics. 

15. ASTM D1623 - Standard Test Method for Tensile and Tensile Adhesion Properties of 

Rigid Cellular Plastics. 

16. ASTM D2126 - Standard Test Method for Response of Rigid Cellular Plastics to Thermal 

and Humid Aging. 

17. ASTM D2240 - Standard Test Method for Rubber Property – Durometer Hardness. 

18. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics. 

19. ASTM D3574 - Standard Test Methods for Flexible Cellular Materials-Slab, Bonded, and 

Molded Urethane Foams. 
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20. ASTM D4060 - Standard Test Method for Abrasion Resistance of Organic Coatings by the 

Taber Abraser. 

21. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating. 

22. ASTM D4263 - Standard Test Method for Indicating Moisture in Concrete by the Plastic 

Sheet Method. 

23. ASTM D4541 - Standard Test Method for L.R. Standard Method for Pull-Off Strength of 

Coatings using Portable Adhesion Testers. 

24. ASTM E96 - Standard Test Method for Water Vapor Transmission of Materials. 

25. ASTM G109 - Standard Test Method for Determining the Effects of Chemical Admixtures 

on the Corrosion of Embedded Steel Reinforcement in Concrete Exposed to Chloride 

Environments. 

B. American National Standards Institute (ANSI): 

1. ANSI/NSF 61 - Drinking Water Systems Components – Health Effects. 

C. International Concrete Repair Institute (ICRI): 

1. ICRI 03732 - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, 

and Polymer Overlays. 

D. The Society for Protective Coatings: 

1. SSPC-SP13 - Surface Preparation of Concrete.  

E. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.04 QUALITY ASSURANCE 

A. Contractor qualifications. Complete a program of instruction in the application of the approved 

manufacturer's material and provide certification from the manufacturer attesting to their 

training and status as an approved applicator. 

B. Manufacturer's qualifications. Have a minimum of ten years’ experience within the last ten 

years in the manufacture and use of the products specified and have an ongoing program of 

training, certifying and technically supporting the Contractor's personnel. 

C. Provide a notarized certificate stating that each material to be provided meets the requirements 

of this Section and has the manufacturer's current printed literature on the product package or 

container. 

D. The Contractor's supervisor shall have attended a training program sponsored by the 

manufacturer supplying the materials approved for this project. 
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E. A representative of the product manufacturer shall be present for the first three days of 

installation to give instructions to the installation crew. 

F. A representative of the product manufacturer shall make periodic site visits to ensure the 

product is being installed in accordance with published instructions. 

G. Do not shift, cut, remove, or otherwise alter any existing structure or concrete until authorized 

by the Engineer. 

H. When removing materials or portions of existing structures, or when making openings in 

existing structures, erect barriers, shoring and bracing and other protective devices to prevent 

damage to the structures beyond the limits of new work, protect personnel, control dust and 

prevent damage by falling or flying debris. 

I. Unless otherwise indicated or specified, cut existing concrete by line drilling. 

J. Construction tolerances shall be as specified elsewhere in Division [03] [3], except as modified 

herein and elsewhere in the Contract Documents. 

K. The Contractor shall make available all locations and phases of the work for access by the 

Engineer or other personnel designated by the Engineer. The Contractor shall provide 

ventilation and safe access to the work. 

L. The Contractor is solely responsible for the workmanship and quality of the repair work. 

Inspections by the manufacturer, the Engineer, or others do not limit the Contractor's 

responsibility for the quality of the work. 

M. Apply the most stringent requirements of other stated specifications, codes, standards, and this 

Section when conflicts exist. 

N. Surface Waterstop Repair: 

1. Check daily, prior to installation of elastomeric coating, for the presence of substrate 

moisture in the concrete by performing the Standard Test method for Indicating Moisture 

in Concrete by the Plastic Sheet Method in accordance with ASTM D4263.If the presence 

of moisture is indicated, take measures to force dry the concrete substrate prior to 

commencing with coating system application. Force drying can be accomplished using 

indirect heaters and fans. If the source of substrate moisture cannot be eliminated by force 

drying, the Contractor shall advise the Engineer. Perform this test once for every 200 sq ft 

of area to be coated, once per day, or more frequently at darkened concrete areas. 

2. Provide and record adhesion of the elastomeric coating material in accordance with ASTM 

D4541. Testing shall be performed once per day minimum. Use the following procedure: 

a. Clean the coating surface to remove all oil, dirt, dust or other contaminants. 

b. Cut through the coating material into the substrate using a circular core drill. 

c. Mix and apply a rapid setting two component epoxy adhesive onto an abrasive blast 

cleaned disk or plug. Install the disk or plug firmly over the cut out circular area and 

hold in place using tape or other means to secure it until adhesive has cured. 

d. Remove the disk or plug with a Pull-off Testing instrument, strictly following the 

instrument manufacturer's instructions. 
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e. Read or calculate the adhesive tensile pull value and record in pounds per square inch 

(psi).The adhesive tensile pull value must exceed 300 psi and must remove concrete 

that is attached to the underside of the disk or plug. If it does not, two additional 

adhesion tests will be performed in the same repaired area. If the requirements above 

are still not met, the coating installation in this area will be deemed unacceptable and 

shall be removed and reinstalled immediately until acceptable adhesion is achieved, at 

no additional cost to the Owner. All test locations are to be repaired by the Contractor 

to achieve a pinhole free coating directly following acceptable results at no additional 

cost to the Owner. 

3. Measure and record the thickness of the elastomeric coating system using the following 

methods: 

a. Use notched gauge in accordance with ASTM D4414 for Wet Film Thickness at least 

once every area where the coating is applied. 

b. Following cure, the coating shall be tested for dry film thickness once for every 500 

sq ft of surface area using a Positector 100 DFT Gauge calibrated in accordance with 

the instrument manufacturer's instructions. Any areas found to be below the specified 

DFT above filled bugholes and above the prepared substrate profile shall receive an 

additional application of the coating or shall be removed/recoated as required to meet 

the total DFT requirement. Additional thickness may be problematic in areas where 

mechanical moving equipment tolerances are critical. At such locations, coating 

removal and reapplication to the specified film thickness may be required. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials:  

1. Deliver all materials in original, new and unopened packages and containers clearly labeled 

with the following information: 

a. Manufacturer's name.  

b. Name or title of material, and other product identification. 

c. Manufacturer's stock number and batch number.  

d. Date of manufacture. 

e. Instructions. 

f. Expiration or "use by" date. 

B. Storage of Materials:  

1. Store the products in accordance with the manufacturers' recommendations, and 

supplementary requirements below. 

2. Store only approved materials on site. 

3. Store in a suitable location approved by Engineer. Keep area clean and accessible. 

4. Restrict storage to repair materials and related equipment. 

5. Comply with health and fire regulations including the requirements of the Occupational 

Safety and Health Administration (OSHA). 

C. Handling of Materials: 
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1. Handle the products in accordance with the manufacturers' recommendations, and 

supplementary requirements below. 

2. Handle materials carefully to prevent inclusion of foreign materials. 

3. Do not open containers or mix components until necessary preparatory work has been 

completed and application work will start immediately. 

1.06 WARRANTY 

A. The Contractor shall warrant, and shall obtain from the manufacturers their warranties, that the 

products used will be free from defects in materials and workmanship for a period of five years 

from the date of substantial completion. Said manufacturer's warranty shall be in a form 

acceptable to and for the benefit of the Owner and shall be submitted by the Contractor as a 

condition of final payment. The Contractor shall repair or replace, at the sole option of, and at 

no cost to, the Owner, any work found to be defective within said warranty period. Such repair 

or replacement shall include the cost of removal and reinstallation. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. General: 

1. Materials shall comply with this Section and any state or local regulations. 

2. All materials shall be approved for use in contact with potable water after 30 days (non-

toxic and free of taste or odor). 

3. When tested following the procedure prescribed by the Environmental Control 

Administration of the U.S. Public Health Service, the cured material shall be in conformity 

with the Federal Regulation requiring water extractables of less than 18 mg/sq in of 

exposed surface for potable water containers. 

2.02 POLYURETHANE CHEMICAL GROUT 

A. General: 

1. Polyurethane Chemical Grout shall be a single component, expanding, moisture reactive 

polyurethane grout that is designed to seal cracks and open joints in concrete and is 

ANSI/NSF approved for potable water contact. The cured chemical grout shall form a 

compressed closed cell urethane foam that shall completely fill the crack or joint. 

2. An accelerator may be used if recommended by the approved polyurethane chemical grout 

manufacturer. 

3. Injection packers shall be required for the application of polyurethane chemical grout. 

B. Approved Manufacturers: 

1. Sika Corporation, Lyndhurst, NJ – SikaFix HH. 

2. W. R. Grace & Co., Cambridge, MA – De Neef HA Multigel NF. 
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3. BASF Corporation, Shakopee, MN – Concresive 1210 IUG. 

4. or approved equal. 

2.03 CRACK REPAIR EPOXY ADHESIVE 

A. General: 

1. Crack Repair Epoxy Adhesive shall be a two-component, solvent-free, moisture insensitive 

epoxy resin material suitable for repairing cracks in concrete by injection or gravity feed. It 

shall be formulated for the specific size of opening or crack being injected. Crack Repair 

Epoxy Adhesive shall comply with the requirements of ASTM C881, Type V, Grade 2, 

Class C. 

2. All concrete surfaces containing potable water or water to be treated for potable use that 

are repaired by epoxy adhesive injection shall be coated with an acceptable epoxy coating 

approved for use in contact with potable water. 

3. Approved Manufacturers: 

a. Sika Corporation, Lyndhurst, NJ – Sikadur 32, Hi-Mod. 

b. or approved equal. 

2.04 EPOXY BONDING AGENT 

A. Epoxy Bonding Agent shall be a two-component, solvent-free, asbestos-free moisture 

insensitive epoxy resin material used to bond plastic concrete to hardened concrete where 

indicated on the Drawings and complying with the requirements of ASTM C881, Type V, 

Grade 2, Class C. 

B. Approved Manufacturers: 

1. Sika Corporation, Lyndhurst, NJ – Sikadur 32, Hi-Mod. 

2. Euclid Chemical Company, Cleveland, OH – Dural 452 MV. 

3. Simpson Strong-Tie Company Inc., Pleasanton, CA – FX-762. 

4. or approved equal. 

2.05 ADHESIVE ANCHOR SYSTEM 

A. Provide an adhesive anchor system utilizing an injection adhesive manufactured for the 

installation of drilled-in reinforcing steel dowels where indicated on the Drawings. 

B. Injection Adhesive: 

1. Injection adhesive shall be a two-component epoxy system including a hardener and a 

resin, furnished in pre-measured side-by-side cartridges which keep the two components 

separate. Adhesive shall be made for use in contact with potable water. Side-by-side 

cartridges shall be designed to accept a static mixing nozzle which thoroughly blends the 

two components and allows injection directly into the drilled hole. 

C. Adhesive anchor system shall be Hilti HIT-RE 500-SD Adhesive Anchor System; Simpson 

Strong-Tie Epoxy SET-XP Adhesive Anchor System; Redhead G5 Adhesive Anchor System; 

or equal. Adhesive anchors are designed based on Hilti HIT-RE 500-SD, unless otherwise 

noted. 
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2.06 REPAIR MORTARS (POLYMER-MODIFIED PORTLAND CEMENT MORTAR) 

A. Horizontal Surfaces: 

1. Repair mortar is a two-component polymer-modified, portland cement based mortar used 

to repair horizontal surfaces with a migrating corrosion inhibitor and having a minimum 

compressive strength at 28 days of 7,000psi. 

2. Approved Manufacturers: 

a. Sika Corporation, Lyndhurst, NJ – SikaTop 122 Plus. 

b. Euclid Chemical Company, Cleveland, OH – DuralTop Flowable Mortar. 

c. BASF Corporation Shakopee, MN – MasterEmaco T 310CI. 

d. or approved equal. 

B. Vertical and Overhead Surfaces: 

1. Repair mortar is a two-component polymer-modified, portland cement based, fast setting, 

non-sag mortar used to repair vertical and overhead surfaces with a migrating corrosion 

inhibitor and having a minimum compressive strength at 28 days of 7,000psi. 

2. Approved Manufacturers: 

a. Sika Corporation, Lyndhurst, NJ – SikaTop 123 Plus. 

b. Euclid Chemical Company, Cleveland, OH – DuralTop Gel. 

c. US MIX Co., Denver, CO – US SPEC H2. 

d. or approved equal. 

2.07 SURFACE WATERSTOP REPAIR – ELASTOMERIC COATING SYSTEM 

A. General: 

1. Elastomeric Coating System shall be a high solids elastomeric modified polyurethane or 

urethane coating that is certified by ANSI/NSF 61 for use in potable water applications. 

B. Physical Properties: 

1. All cured elastomeric coating shall be free of cracks, pinholes or other defects adversely 

affecting the waterproofing characteristics of the material. The Engineer may authorize the 

repair of such defects by approved methods. 

2. The coating shall have good impact resistance and shall have sufficient elongation to 

bridge existing cracks and joints in the concrete. 

3. The coating shall be repairable at any time during the life of the tank structure. 

4. The elastomeric coating system shall have the physical properties as given below: 

a. Abrasion:  Less than 1.2 mg loss, using CS17 wheel with 1000 grams load, per ASTM 

D4060. 

b. Elongation:  300%, per ASTM D412. 

c. Hardness, Shore A:   ≥ 65, per ASTM D2240 @ 77 ºF. 

d. Mullen Burst Strength: 150 psi, per ASTM D751, 50 mil. 

e. Solids by Volume:  88%. 
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f. Tensile Strength:  1,000 psi, per ASTM D412, 100 mil sheet. 

g. Tear Strength:  180 psi, per ASTM D624 (Die C). 

C. Approved manufacturer's include: 

1. CIM 1061 by C.I.M. Industries, Inc., Peterborough, New Hampshire. 

2. Tnemec Series 264 Elasto-Shield by Tnemec Company, Inc., Kansas City, Missouri. 

3. Or equal. 

2.08 STRIP AND SEAL SYSTEM 

A. The system shall be designed to seal moving joints and cracks in concrete and be ANSI/NSF 

approved for potable water contact. The strip and seal joint repair system shall consist of two 

components: an epoxy resin adhesive and hypalon sheeting. 

1. Provide a two-component epoxy resin as follows: 

a. Component A shall be a modified epoxy resin of the epichlorohydrin bisphenol A type 

containing suitable viscosity control agents and pigments. It shall not contain butyl 

glycidyl ether. 

b. Component B shall be primarily a reaction product of a selected amine blend with an 

epoxy resin of the epichlorohydrin bisphenol A type containing suitable viscosity 

control agents, pigments and accelerators. 

c. The ratio of Component A: Component B shall be 2:1 by volume. 

2. Provide Hypalon sheeting as follows: 

a. Hypalon sheeting shall consist of Hypalon rubber. It shall be perforated along the 

bonding edges to provide a mechanical key. It shall have the ability to be vulcanized 

with hydrocarbon solvent to permit its adhesion to an epoxy resin adhesive. 

b. The sheeting width shall be as shown on the Drawings with a thickness of 40 mils. 

c. The sheeting shall be able to be lapped or seamed by heat or by an aromatic 

hydrosolvent strip. 

d. The sheeting shall be supplied with a removable center expansion strip. 

B. Properties of the cured epoxy resin adhesive: 

1. Tensile Properties (ASTM D638) at 14 days: 

a. Tensile Strength:  3,600 psi. 

b. Elongation at Break:  0.4 percent. 

c. Modulus of Elasticity:  7.5 x 105 psi. 

2. Compressive Properties (ASTM D695) at 28 days: 

a. Compressive Strength:  12,000 psi. 

b. Modulus of Elasticity:  3.9 x 105 psi. 

3. Flexural Properties (ASTM D790) at 14 days: 

a. Flexural Strength (Modulus of Rupture):  4,400 psi. 

b. Tangent Modulus of Elasticity in Bending:  1.0 x 106 psi. 

4. Shear Strength (ASTM D732) at 14 days:  3,400 psi. 
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5. Water Absorption (ASTM D570) at 1 day:  0.79 percent. 

6. Bond Strength (ASTM C882) Hardened Concrete to Hardened Concrete: 

a. 2 day (dry cure) Bond Strength: 3,300 psi. 

b. 14 day (moist cure) Bond Strength:  2,400 psi. 

7. The epoxy resin shall conform to ASTM C881. 

C. Properties of the Hypalon Sheeting: 

1. Tensile Properties (ASTM D412): 

a. Tensile Strength:  1,000 psi. 

b. Elongation at Break:  800 percent. 

c. Tensile Set after Break:  400 percent. 

2. Tear Resistance (ASTM D624) Die C: 

a. Resistance to Tear:  250 1b/in. 

3. Low Temperature of Performance:  Maintained to minus 40 degrees F. 

D. Approved Manufacturer: 

1. Sikadur Combiflex as manufactured by Sika Corporation, Lyndhurst, NJ or equal. 

2.09 BACKER RODS 

A. Open Cell Backer Rod – Extruded, open cell polyurethane foam. Diameter shall not be less than 

200 percent of the joint width dimension. 

B. Closed Cell Backer Rod – Extruded, non-staining, resilient closed cell polyethylene foam, 

compatible with sealant. Diameter shall not be less than 25 percent greater than the joint width. 

Sealant shall not adhere to backer rod. 

2.10 CARBON FIBER REINFORCED PLASTIC LAMINATE SYSTEM 

A. Impregnating Resin: 

1. Provide a two-component, solvent-free, asbestos free, moisture insensitive epoxy resin 

material used to bond carbon fiber reinforced plastic laminates to concrete. Impregnating 

resin shall be Sikadur Hex 300 by Sika Corporation, Lyndhurst, NJ. 

B. Carbon Fiber Reinforced Plastic Laminate: 

1. Provide carbon fiber reinforced plastic laminate designed for strengthening concrete 

structures as an external reinforcement. Carbon fiber reinforced plastic laminate shall be 

SikaWrap Hex 103C by Sika Corporation, Lyndhurst, NJ. 

2.11 EPOXY PASTE ADHESIVE 

A. General: 
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1. Epoxy paste adhesive shall be a two-component, solvent-free, moisture insensitive epoxy 

resin material used as an adhesive for mating surfaces where the glue line is 1/8-in or less 

and to bond fresh, plastic concrete to clean, sound hardened concrete. The material shall 

comply with the requirements of ASTM C881, Type IV, Grade 3, Class C. 

2. Approved Manufacturers: 

a. Sika Corporation, Lyndhurst, NJ – Sikadur 31 Hi-Mod Gel. 

b. Euclid Chemical Company, Cleveland, OH – Dural 452 Gel. 

c. BASF Corporation, Shakopee, MN – MasterEmaco ADH 1420. 

d. or approved equal. 

PART 3  EXECUTION 

3.01 GENERAL 

A. The locations, details, and limits of the repairs are shown on the Drawings. All work shall 

comply with the requirements of this Section and as indicated on the Drawings. 

B. Examine areas and conditions under which repair work is to be installed, and notify Engineer in 

writing of conditions detrimental to proper and timely completion of work. Do not proceed with 

work until unsatisfactory conditions have been corrected in a manner acceptable to Engineer. 

C. All commercial products shall be stored, mixed, applied and cured in strict compliance with the 

manufacturer's instructions. 

D. Where concrete is repaired in the vicinity of an expansion joint or control joint, preserve the 

isolation between components on either side of the joint. 

E. When drilling holes for dowels/bolts, stop drilling if reinforcing is encountered. As approved by 

the Engineer, relocate the hole to avoid reinforcing. Do not cut reinforcing without prior 

approval by the Engineer. Where possible, identify reinforcing locations prior to drilling using 

"rebar locators" so that drill hole locations may be adjusted to avoid reinforcing interference. 

F. Concrete designated to be removed to specific limits as shown on the Drawings or directed by 

the Engineer, shall be done by saw cutting (1-in deep as shown on the Drawings) at limits of 

removal followed by line drilling and chipping or sandblasting, or airblasting, as appropriate in 

the areas where deteriorated, damaged unsound concrete is to be taken out .Remove concrete 

such that surrounding concrete and existing reinforcing to be left in place and existing in place 

equipment are not damaged. 

G. All saw-cut edges for repair areas shall be vertically and horizontally straight. Intersecting cuts 

shall be perpendicular to each other. 

H. Saw cutting shall stop if rebar is encountered. Rebar shall not be cut without prior approval by 

the Engineer. Where possible, Contractor shall identify rebar locations within one foot of saw 

cut locations in any direction prior to saw cutting using "rebar locators." 

I. Clean concrete surfaces of all efflorescence, deteriorated concrete, dirt, laitance, existing repair 

materials (liners, adhesives, epoxies, etc.), and foreign matter by sandblasting, airblasting, 

scarifying or other mechanical means to sound original concrete. 
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J. Care shall be taken to fully consolidate the repair material, completely filling all portions of the 

area to be filled. 

K. The finished repair surfaces shall be brought into alignment with the adjacent existing surfaces 

to provide a uniform, even surface. The repair surfaces shall match adjacent existing surfaces in 

texture and shall receive any coatings or surface treatments that had been provided for the 

existing surface. 

L. The Engineer may from time to time direct the Contractor to make additional repairs to existing 

concrete. These repairs shall be made as specified or by such other methods as may be 

appropriate. 

M. Repair or replace concrete shown or specified to be left in place which is damaged as a result of 

the work by approved means at no additional cost to the Owner. 

3.02 CRACK/CONSTRUCTION JOINT REPAIR (POLYURETHANE CHEMICAL GROUT 

INJECTION REPAIR TYPE "A") 

A. Apply polyurethane chemical grout to leaking cracks, joints, and voids in existing concrete. 

B. Clean concrete surfaces as specified herein and as required by the manufacturer of the 

polyurethane chemical grout. 

C. Install polyurethane chemical grout through drilled-in injection ports installed as recommended 

by the polyurethane chemical grout manufacturer. Installation and curing of polyurethane 

chemical grout shall be in accordance with manufacturer's requirements. 

D. Remove all excess material from the faces of walls, floors, and slabs. 

E. Remove all injection ports and seal with grout. The repair area shall be flush with the 

surrounding concrete surface. 

F. At completion of repairs, the Contractor, Engineer, and installers of the materials used on the 

repairs shall inspect the work. Any leaking joints, cracks, or voids shall be repaired in 

accordance with the manufacturer's instructions at no additional cost to the Owner. At the 

completion of these repairs, the Contractor, Engineer, and installers of the materials shall 

inspect the repaired problem areas. 

3.03 CRACK REPAIR (EPOXY ADHESIVE INJECTION REPAIR TYPE "B") 

A. Cracks on horizontal surfaces shall be repaired by gravity feeding crack repair epoxy adhesive 

into cracks per manufacturer's recommendations. If cracks are less than 1/16 in in thickness they 

shall be pressure injected. 

B. Cracks on vertical surfaces shall be repaired by pressure injecting crack repair epoxy adhesive 

through injection ports sealed to surface with crack repair epoxy adhesive per manufacturer's 

recommendations. 

C. The cracks shall be cleaned by sandblast, water jet or high pressure air to remove loose matter, 

dirt, laitance, oil, grease or other contaminants in accordance with the manufacturer's 

instructions. Prior to injection of the crack a surface seal of epoxy paste shall be applied to the 
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faces of the crack. Openings in the surface seal (injection ports) shall be established along the 

crack. The distance between injection ports shall not be greater than the thickness of the slab or 

wall. Injection shall begin at the first port at one end of the crack. For vertical or inclined 

surfaces this shall be the lowest point of the crack. Injection shall continue at the first port until 

the injected epoxy begins to flow out of the second port in line. The first port shall be plugged 

and injection started at the second port. The entire crack shall be injected with the same 

sequence. Continue injecting crack and do not stop until crack is completely injected. After the 

injected epoxy has cured, remove or cut off ports and grind flush with adjacent concrete surface. 

There shall be no indentations or protrusions caused by placement of ports. 

D. The Engineer may take random 2-in diameter core samples for visual inspection and strength 

testing to verify adequacy of repairs. 

3.04 SPALLED/DETERIORATED CONCRETE REPAIR (REPAIRS TYPE "C", "E", AND "F") 

A. The only material acceptable for surface repair of spalled or deteriorated concrete is polymer-

modified cementitious repair mortar as specified herein.  

B. Saw cut perimeter of deteriorated concrete to form a rectangle with straight edges to a depth as 

shown on the Drawings. Remove all fractured, loose, broken, softened, and deteriorated 

concrete by abrasive blasting, chipping or other appropriate means down to sound concrete. 

Chip concrete substrate to obtain a surface profile with a new fractured aggregate surface. 

C. Remove all dirt, oil, grease, and other bond inhibiting materials from the surface by dry 

mechanical means such as sand blasting, chipping, or wire brushing. Thoroughly clean surface 

of loose or weakened material and dust by dry mechanical means such as air blast. Additional 

surface preparation shall follow the recommendations of the repair mortar manufacturer. 

D. Do not damage reinforcing steel that is to be incorporated into new concrete. Where reinforcing 

steel with active corrosion is encountered, the procedure shall be as follows: 

1. Use dry mechanical means to remove all loose material, contaminants and rust from 

exposed reinforcing steel. 

2. When more than half of the diameter of a reinforcing bar is exposed, chip out behind the 

reinforcing steel, 1-in minimum. 

3. The distance chipped behind a reinforcing bar shall be equal to or exceed the minimum 

placement depth of the material to be used, 1-in minimum. 

4. If existing reinforcing steel has lost more than 15 percent of its original cross sectional 

area, splice in new reinforcing as shown on the Drawings. 

E. Cracks encountered in the substrate in the area of the spalled/deteriorated concrete repair shall 

be repaired as specified herein, as directed by the Engineer. 

F. Repair Mortar Placement: 

1. Follow the procedures recommended by the manufacturer for the mixing and placement of 

the repair mortar. 



© 2016 CDM Smith                                  Cooling Tower Replacement - 1 University Place, Stamford, CT 

All Rights Reserved                                           University Project #901904, CDM Smith Project # 109017 

 

  Concrete Repairs 

  03741- 14 

2. After the initial mixing of the repair mortar, additional water shall not be added to change 

the consistency should the mix begin to stiffen. 

3. Substrate shall be saturated surface dry (SSD) with no standing water during application. 

4. Apply scrub coat to substrate, filling all pores and voids. 

5. While scrub coat is still plastic, apply the polymer-modified repair mortar. The repair 

mortar shall be placed to an even, uniform plane to restore the member to its original 

surface. 

6. For applications greater than 1-in in depth, apply repair mortar in lifts. Score the exposed 

surface of each lift to produce a roughened surface before applying the next lift. Allow the 

lift to reach final set before proceeding with the next lift. 

G. Finishing:  

1. The repair mortar shall receive a smooth, steel trowel finish, unless otherwise noted. 

2. When completed, there shall be no sharp edges. All exterior corners, such as at 

penetrations, shall be made with a one-inch radius. All interior corners shall be square. 

H. Curing: Curing shall be performed as recommended by the repair mortar manufacturer except 

that the cure period shall be at least 24 hours and shall be by means of a continuous fog spray or 

moist cure with wet burlap. 

I.  Remove fractured, loose, deteriorated and unsound concrete by bush hammering, chipping, 

high pressure water blast or other appropriate dry mechanical means. Remove all dirt, oil, 

grease and all other bond inhibiting materials from concrete surface. Existing anchor bolts, 

exposed reinforcing steel, and reinforcing to be incorporated into repair mortar, shall be treated 

as specified below. Construct leakproof forms as required. Forms shall be lined or coated with 

release agents recommended by the manufacturer of the repair mortar. Forms shall be of 

adequate strength, securely anchored in place and shored to resist the forces imposed by the 

repair mortar and its placement. Saturate existing concrete surfaces with water, with no standing 

water during application. Prime concrete surface with a scrub coat of repair mortar. Restore area 

to original limits or as shown using repair mortar before scrub coat dries. Extend repair mortar 

with 3/8 inch aggregate only as recommended by manufacturer of repair mortar. Comply with 

manufacturer's recommendations for concrete removal, surface preparation, mixing, application, 

lift thickness, finishing, moist curing and form removal. 

3.05 SURFACE WATERSTOP REPAIR TYPE "D"– ELASTOMERIC COATING SYSTEM 

A. Surface Preparation of Existing Concrete Substrates: 

1. Abrasive blast clean all previously coated concrete surfaces to remove all existing 

protective coating materials, degraded concrete, and to produce a sound, clean substrate 

free of laitance, surface contaminants, loose materials, or otherwise deleterious substances 

which would reduce or prevent bond. Cleaning shall be in accordance with SSPC-SP-

13/NACE. 
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2. Cleaning of all existing concrete surfaces shall produce a minimum, uniform substrate 

anchor pattern or profile similar to CSP 4 to 6 in accordance with ICRI 03732. 

3. Should cleaning not remove degraded concrete, chipping or other abrading tools shall be 

used to remove the deteriorated concrete until a sound, clean substrate is achieved which is 

free of calcium sulfate, loose coarse or fine aggregate, laitance, loose hydrated cement 

paste, and otherwise deleterious substances which would reduce or prevent bond. Abrasive 

blast cleaning and any other means necessary shall be used to open up all air voids or 

"bugholes" to expose their complete perimeter. Do not leave shelled over, hidden air voids 

beneath the exposed concrete surface. Concrete substrate must be dry prior to the 

application of any surface filler or coating materials. 

4. Following inspection of the concrete surface preparation by the Contractor, and acceptance 

by the Engineer, thoroughly vacuum clean all concrete surfaces to be coated to remove all 

loose dust, dirt, and spent abrasive leaving a dust free, sound concrete substrate. All debris 

produced by blast cleaning shall be removed and disposed of by the Contractor. Inspect 

again and if specified conditions are met, the Engineer will accept the substrate prior to 

commencement of coating installation. 

B. Control of Ambient Conditions in Tank Structures to be Coated: 

1. Control ambient conditions in the tank structures to be coated, and provide protective 

enclosures during surface preparation, application, and curing, to meet the manufacturer's 

recommendations. This control work shall be continued throughout the coating system 

installation and curing. 

2. Do not apply coating materials when dust is being generated. 

3. Provide all temporary lighting during the work equivalent to a minimum of one 200 watt 

explosion proof incandescent lamp per 100 square feet of work area. 

C. Installation of Coating System: 

1. Installation of material shall strictly comply with the coating system manufacturer's most 

recent instructions. The installed coating system must provide a watertight seal at the 

construction joints as shown on the Drawings. 

2. Repair all deep voids or damaged areas of the concrete substrates to be coated as shown on 

the Drawings and specified herein. 

3. Apply binder coat/primer coat as required by the coating system manufacturer's most 

recent instructions. Binder coat/primer coat shall be applied only to areas where 

elastomeric system is intended for application. Protect adjacent surfaces with tape prior to 

application of system. 

4. Trowel, roll or spray apply the approved coating material evenly over the concrete surfaces 

as recommended and instructed by the coating manufacturer to a minimum total dry film 

thickness of 60 mils above the prepared profile and above all filled air voids and bugholes 

in the concrete substrates. Depending upon the selected product, installation may require 

more than one application of the coating material to achieve the total dry film thickness. To 

ensure a pinhole free coating surface and to remove sags or trowel marks, the wet coating 
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shall be rolled or otherwise treated to leave a relatively smooth coating surface free of 

excessive trowel marks, sags or other variations in thickness. The coating material shall be 

forced into the surface profile or roughness of the substrate as recommended by the coating 

manufacturer. 

5. When the surface temperatures of the concrete substrates to be coated are rising or when 

these substrates are in direct sunlight, outgasing of air from the concrete will result in 

bubbling, pinhole formations, and/or blistering in the coating or resurfacing materials.As 

such, the application of the coating or surfacing materials in such locations shall be 

postponed until the cooler evening hours or other measures shall be taken to prevent such 

rising substrate temperatures. Should bubbles, pinholes, or discontinuities form in the 

applied materials, they shall be repaired as recommended by the manufacturer. 

6. Any or all sloughs, sags, ridges, runs, or other surface irregularities shall be smoothed by 

methods and means approved by the manufacturer prior to application of successive coats 

and prior to cure of the coating material. The completed coating shall be smooth, pinhole 

free, and free of seams or cold joints. 

3.06 STRIP AND SEAL SYSTEM 

A. Clean both sides of the joint by mechanical methods as approved by the manufacturer of the 

approved system. 

B. Remove any unsound or deteriorated concrete adjacent to the joint prior to repair .Rebuild to 

original or required concrete dimensions as directed by the Engineer. 

C. Where shown on the Drawings, pack open cell polyurethane foam backer rods saturated with 

polyurethane chemical grout into the joint. Spray the saturated foam with water to activate grout 

and create a seal. 

D. Apply adhesive on each side of the joint as recommended by the manufacturer. Work into the 

substrate for positive adhesion. 

E. Firmly roll Hypalon sheet to the joint as recommended by the manufacturer. At expansion 

joints, sheets shall be continuous and draped and/or loose into the expansion joint as shown on 

the Drawings. 

F. Apply top layer of adhesive from each edge of joint to outer edge of sheet as recommended by 

the manufacturer. The adhesive shall seal the outer edge of the sheet. Remove the expansion 

strip from the sheeting before the epoxy resin has set. Liners with expansion strips shall be used. 

3.07 REPAIR USING CARBON FIBER REINFORCED PLASTIC LAMINATE SYSTEM 

A. Remove all paint, dirt, dust, laitance, oil, grease and all other bond inhibiting materials from 

concrete surface by sandblasting or other dry mechanical means. 

B. Apply impregnating resin to the clean dry concrete surface by brush or roller in accordance with 

the manufacturer's written instructions. 

C. Apply impregnating resin to the carbon fiber reinforced plastic laminate in accordance with the 

manufacturer's written instructions. 
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D. Place the laminate onto the concrete surface and press them together with hard rubber rollers or 

other methods as recommended by the manufacturer. Lap splice laminate as shown. 

E. Allow the repair to set and do not disturb the laminate. 

3.08 FIELD QUALITY CONTROL  

A. At completion of all repairs, the Contractor, Engineer, and installers of the materials used on the 

repairs shall inspect the work. Leaking joints, cracks or voids shall be repaired in accordance 

with the manufacturer's instructions at no additional cost to the Owner. Repairs not in 

conformance with the Drawings or Specifications shall be repaired in accordance with the 

manufacturer's instructions at no additional cost to the Owner. At the completion of these 

repairs, the Contractor, Engineer, and installers of the materials shall inspect the repaired 

problem areas. 

END OF SECTION 
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SECTION 05500 

MISCELLANEOUS METALS 

PART 1  GENERAL 

1.01  SCOPE OF WORK 

A. Furnish all labor, materials, equipment and incidentals required and install all miscellaneous 

metal complete as shown on the Drawings and as specified herein. 

1.02 RELATED WORK  

A. Painting is included in Division 09. 

B. Pipe hangers and sleeves are included in Division 15. 

C. Equipment anchor bolts are included in Division 15.  

1.03 SUBMITTALS 

A. Submit, in accordance with Section 013300, shop drawings and product data showing materials 

of construction and details of installation for: 

1. Shop drawings, showing sizes of members, method of assembly, anchorage and connection 

to other members. 

B. Samples: 

1. Submit samples as requested by the Engineer during the course of construction. 

C. Design Data: 

1. Submit manufacturer's load and deflection tables for grating. 

D. Certificates: 

1.  Certify that welders have been qualified under AWS, within the previous 12 months, to 

perform the welds required under this Section. 

1.04 REFERENCE STANDARDS 

A. Aluminum Association (AA): 

1. AA M31C22A41: 

a. M31: Mechanical Finish, Fine Satin. 

b. C22: Finish, Medium Matte. 

c. A41: Clear Anodic Coating, Class I. 

B. ASTM International (ASTM): 

1. ASTM A36 - Standard Specification for Carbon Structural Steel. 
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2. ASTM A48 - Standard Specification for Gray Iron Castings. 

3. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless. 

4. ASTM A108 - Standard Specification for Steel Bars, Carbon, Cold Finished, Standard 

Quality. 

5. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Products. 

6. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware. 

7. ASTM A240 - Standard Specification for Heat-Resisting Chromium and Chromium-Nickel 

Stainless Plate, Sheet, and Strip Pressure Vessels. 

8. ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes. 

9. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 Psi Tensile 

Strength. 

10. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 

Minimum Tensile Strength. 

11. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon 

Steel Structural Tubing in Rounds and Shapes. 

12. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel 

Structural Tubing. 

13. ASTM A536 - Standard Specification for Ductile Iron Castings. 

14. ASTM A570 - Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, 

Structural Quality. 

15. ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, 

High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution 

Hardened, and Bake Hardenable. 

16. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and 

Plate. 

17. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 

Rods, Wire, Profiles and Tubes. 

18. ASTM B429 - Standard Specification for Aluminum-Alloy Extruded Structural Pipe and 

Tube. 

19. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and 

Studs. 
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20. ASTM F594 - Standard Specification for Stainless Steel Nuts. 

21. ASTM F1554 -Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield 

Strength. 

22. ASTM F2329 - Specification for Zinc Coating, Hot-Dip, Requirements for Application to 

Carbon Screws, Washers, Nuts, and Special Threaded Fasteners. 

C. American Institute of Steel Construction (AISC): 

1. Specification for Structural Steel Buildings – Allowable Stress Design and Plastic Design. 

D. American Welding Society (AWS): 

1. AWS D1.1 - Structural Welding Code - Steel. 

2. AWS D1.2 - Structural Welding Code - Aluminum. 

3. AWS D1.6 - Structural Welding Code - Stainless Steel 

E. Federal Specifications: 

1. FS-FF-B-575C - Bolts, Hexagonal and Square. 

F. Occupational Safety and Health Administration (OSHA). 

G.  International Conference of Building Officials (ICBO): 

1. Uniform Building Code (UBC). 

H. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.05 QUALITY ASSURANCE  

A. The work of this Section shall be completely coordinated with the work of other Sections. 

Verify, at the site, both the dimensions and work of other trades adjoining items of work in this 

Section before fabrication and installation of items herein specified. 

B. Furnish to the pertinent trades all items included under this Section that are to be built into the 

work of other Sections.  

C. All welding shall be performed by qualified welders and shall conform to the applicable AWS 

welding code. Welding of steel shall conform to AWS D1.1 and welding of aluminum shall 

conform to AWS D1.2 and welding of stainless steel shall conform to AWS D1.6. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Deliver items to be incorporated into the work of other trades in sufficient time to be checked 

prior to installation. 
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B. Store materials on skids and not on the ground and block up so that they will not become bent 

or otherwise damaged. Handle materials with cranes or derricks. Do not dump material off cars 

or trucks nor handle in any other way that will cause damage. 

C. Repair items that have become damage or corroded to the satisfaction of the Engineer prior to 

incorporating them into the work. 

1.07 PROJECT/SITE REQUIREMENTS 

A. Field measurements shall be taken at the site, prior to fabrication of items, to verify or 

supplement indicated dimensions and to ensure proper fitting of all items. 

PART 2  PRODUCTS 

2.01 GENERAL 

A. The use of manufacturer's name and model or catalog number is for the purpose of establishing 

the standard of quality and general configuration desired. 

B. Like items of materials shall be the end products of one manufacturer in order to provide 

standardization for appearance, maintenance and manufacturer's service. 

2.02 MATERIALS 

A. Unless otherwise noted, materials for miscellaneous metals shall conform to the following 

standards: 

1. Structural Steel: Wide flange shapes: ASTM A992. 

2. Other shapes; plates; rods and bars:  ASTM A36. 

3. Structural Steel Tubing: ASTM A500, Grade B. 

4. Welded and Seamless Steel Pipe: ASTM A501 or ASTM A53, Type E or S, 

Grade B Schedule 40. Use standard 

malleable iron fittings, galvanized for 

exterior work. 

5. Steel Sheets: ASTM A1008. 

6. Gray Iron Castings: ASTM A48, Class 35. 

7. Ductile Iron Castings: ASTM A536, Grade 65-45-12. 

8. Aluminum Extruded Pipe: ASTM B429, Alloy 6063 T6 and Alloy 

6061 T6 as indicated. 

9. Aluminum Extruded Shapes: ASTM B221, Alloy 6061 T6. 

10. Aluminum Sheet and Plate: ASTM B209, Alloy 6061 T6. 

11. Stainless Steel Plates, Sheets, and Washers: 
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a. Exterior, Submerged or Industrial Use: ASTM A240, Type 316 (Type 316L for 

welded components). 

b. Interior and Architectural Use: ASTM A240, Type 304. 

12. Stainless Steel Shapes and Bars: 

a. Exterior, Submerged or Industrial Use: ASTM A276, Type 316 (Type 316L for 

welded components). 

b. Interior and Architectural Use: ASTM A276, Type 304. 

13. Stainless Steel Bolts ASTM F593, Type 316. 

14. Stainless Steel Nuts: ASTM F594, Type 316. 

15. Carbon Steel Bolts and Studs: ASTM A307, Grade A (hot dip galvanized 

nuts and washers where noted). 

16. High Strength Steel Bolts, Nuts and washers: ASTM A325 (mechanically galvanized 

per ASTM B695, Class 50, where noted) 

a. Elevated Temperature Exposure: Type I. 

b. General Application: Type I or Type II. 

17. Galvanizing: ASTM A123, Zn w/0.05 percent 

minimum Ni. 

18. Galvanizing, hardware: ASTM A153, Zn w/0.05 percent 

minimum Ni. 

19. Galvanizing, anchor bolts: ASTM F2329, Zn w/0.05 percent 

minimum Ni. 

20. Welding electrodes, steel: AWS A5.1 E70xx. 

2.03 ANCHORS, BOLTS AND FASTENING DEVICES 

A. Unless otherwise noted, anchor bolts shall be ASTM F1554, Grade 36. Provide standard headed 

bolts with heavy hex nuts and Grade A washers. Where galvanized anchor bolts are shown or 

specified, provide standard headed bolts with heavy hex nuts and Grade A washers, all 

galvanized in accordance with ASTM F2329. 

B. Unless otherwise noted, bolts for the connection of carbon steel or iron shall be steel machine 

bolts; bolts for the connection of galvanized steel or iron shall be galvanized steel or stainless 

steel machine bolts; and bolts for the connection of aluminum or stainless steel shall be stainless 

steel machine bolts. 

C. Unless otherwise noted, expansion anchors shall be zinc plated carbon steel wedge type anchors 

complete with nuts and washers. Type 316 stainless steel wedge type anchors shall be used 

where they will be submerged or exposed to the weather or where stainless steel wedge type 

anchors are shown or specified. When the length or embedment of the bolt is not noted on the 

Drawings, provide length sufficient to place the wedge and expansion cone portion of the bolt at 

least 1-in behind the concrete reinforcing steel. Expansion anchors shall be Hilti, Kwik-Bolt III; 

Simpson Strong-Tie Wedge-All; Powers Power-Stud or equal. 
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D. Compound masonry expansion anchors shall be lead expansion sleeve type anchors complete 

with nuts and washers. Anchors shall be precision die-cast zinc alloy with a minimum of two 

lead alloy expansion sleeves. When the length or embedment of the bolt is not noted on the 

Drawings, provide length sufficient to place the wedge and expansion sleeve portion of the bolt 

at least 1-in behind the concrete reinforcing steel. Expansion anchors shall be Star Expansion 

Industries, Star Slugin or equal. 

E. Adhesive anchor system, for fastening to solid concrete substrate, shall be a system 

manufactured for the installation of post installed studs including anchoring hardware and 

chemical dispenser. Injection adhesive shall be a two-component epoxy system including a 

hardener and a resin, furnished in pre-measured side-by-side cartridges which keep the two 

components separate. Side-by-side cartridges shall be designed to accept a static mixing nozzle 

which thoroughly blends the two components and allows injection directly into the drilled hole. 

[Adhesive shall be made for use in contact with potable water.]  Provide zinc plated carbon steel 

or Type 316 stainless steel stud assemblies as indicated on the Drawings consisting of an all-

thread anchor rod with nut and washer. Adhesive anchor system shall be Hilti RE 500 SD; 

Simpson Strong Tie SET-XP; ITW Ramset Red Head Epcon G5; or equal. Unless otherwise 

noted, anchorage designs shown on the Drawings are based on Hilti RE 500 SD. 

F. Adhesive anchors, for fastening to hollow concrete block or brick, or hollow-core precast 

concrete planks shall be a three-part stud, screen tube and chemical dispenser anchoring system. 

Adhesive cartridges shall contain pre-measured amounts of resin and hardener which are mixed 

and deposited in a screen tube by a dispenser. Provide zinc plated carbon steel or Type 316 

stainless steel stud assemblies as indicated on the Drawings consisting of an all-thread anchor 

rod with nut and washer. Anchors shall be Hilti HIT HY-20 System; Rawlplug Company 

Chem-Fast; ITW Ramset Redhead Ceramic 6 Epcon System, or equal. 

G. Automatic end welded headed anchor studs shall be flux ended studs made from cold drawn 

steel, ASTM A108 Grades [C-1010 through C-1020]. Headed anchor studs shall be [Nelson, 

H4L Headed Concrete Anchors] [Nelson, S3L Shear Connectors] or equal. 

H. Machine bolts and nuts shall conform to Federal Specification FF-B-575C. Bolts and nuts shall 

be hexagon type. Bolts, nuts, screws, washers and related appurtenances shall be Type 316 

stainless steel. 

I. Toggle bolts shall be Hilti, Toggler Bolt or equal. 

2.04 MISCELLANEOUS ALUMINUM  

A. All miscellaneous metal work shall be formed true to detail, with clean, straight, sharply defined 

profiles and smooth surfaces of uniform color and texture and free from defects impairing 

strength or durability. Holes shall be drilled or punched. Edges shall be smooth and without 

burrs. Fabricate supplementary pieces necessary to complete each item though such pieces are 

not definitely shown or specified. 

B. Connections and accessories shall be of sufficient strength to safely withstand the stresses and 

strains to which they will be subjected. Exposed joints shall be close fitting and jointed where 

least conspicuous. Threaded connections shall have the threads concealed where practical. 

Welded connections shall have continuous welds or intermittent welds as specified or shown. 

The face of welds shall be dressed flush and smooth. Welding shall be on the unexposed side as 

much as possible in order to prevent pitting or discoloration of the aluminum exposed surface. 
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Grind smooth continuous welds that will be exposed.  Provide holes for temporary field 

connections and for attachment of the work of other trades. 

C. Miscellaneous aluminum items shall include: beams, angles, closure angles, grates, hatches, 

floor plates, stop plates, stair nosings and any other miscellaneous aluminum called for on the 

Drawings and not otherwise specified. 

 

2.05 MISCELLANEOUS STEEL 

A. All miscellaneous metal work shall be formed true to detail, with clean, straight, sharply defined 

profiles and smooth surfaces of uniform color and texture and free from defects impairing 

strength or durability. Holes shall be drilled or punched. Edges shall be smooth and without 

burrs. Fabricate supplementary pieces necessary to complete each item though such pieces are 

not definitely shown or specified. 

B. Connections and accessories shall be of sufficient strength to safely withstand the stresses and 

strains to which they will be subjected. Exposed joints shall be close fitting and jointed where 

least conspicuous. Threaded connections shall have the threads concealed where practical. 

Welded connections shall have continuous welds or intermittent welds as specified or shown. 

The face of welds shall be dressed flush and smooth. [Grind smooth continuous welds that will 

be exposed.]  Provide holes for temporary field connections and for attachment of the work of 

other trades. 

C. Miscellaneous steel items shall include: beams, angles, lintels, metal stairs, support brackets, 

base plates for other than structural steel or equipment, closure angles, bridge crane rails, 

monorail hoist beams, holddown straps and lugs, door frames, splice plates, subframing at roof 

openings and any other miscellaneous steel called for on the Drawings and not otherwise 

specified. 

D. Bridge crane runway rails shall be [40] ASCE. Rails splices shall be staggered. Fasten rails with 

rail clamp plates, fillers, and pairs of anchor bolts every 2-ft. Rails supported on concrete shall 

have steel base plates below the filler and a continuous strip of neoprene under the rail between 

base plates. 

E. Structural steel angle and channel door frames shall be [galvanized] [shop coated with primer]. 

Frames shall be fabricated with not less than three anchors on each jamb. 

F. Steel pipe pieces for sleeves, lifting attachments and other functions shall be Schedule 40 pipe 

unless otherwise shown on the Drawings. Wall and floor sleeves, of steel pipe, shall have 

welded circumferential steel waterstops at mid-length. 

G. All steel finish work shall be thoroughly cleaned, by effective means, of all loose mill scale, rust 

and foreign matter and shall be given one shop coat of primer compatible with the finish coat 

after fabrication but before shipment. Paint shall be omitted within 3-in of proposed field welds. 

Paint shall be applied to dry surfaces and shall be thoroughly and evenly spread and well 

worked into joints and other open spaces. 

H. Galvanizing, where required, shall be the hot-dip zinc process after fabrication. Coating shall be 

not less than 2 oz/sq ft of surface. 
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PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install all items except those to be embedded in concrete or other masonry which shall be 

installed under Division03 . Items to be attached to concrete or masonry after such work is 

completed shall be installed in accordance with the details shown. Fastening to wood plugs in 

masonry will not be permitted.  

B. Abrasions in the shop primer shall be touched up immediately after erection. Areas left 

unprimed for welding shall be painted with primer after welding. 

C. Zinc coating which has been burned by welding, abraded, or otherwise damaged shall be 

cleaned and repaired after installation. The damage area shall be thoroughly cleaned by wire 

brushing and all traces of welding flux and loose or cracked zinc coating removed prior to 

painting. The cleaned area shall be painted with two coats of zinc oxide-zinc dust paint 

conforming to the requirements of Military Specifications MIL-P-15145. The paint shall be 

properly compounded with a suitable vehicle in the ratio of one part zinc oxide to four parts 

zinc dust by weight. 

D. Specialty products shall be installed in accordance with the manufacturer's recommendations. 

E. Expansion bolts shall be checked for tightness a minimum of 24 hours after initial installation.  

F. Install adhesive anchor system in strict compliance with the manufacturer's recommendations, 

including drill bit diameter, surface preparation, temperature, moisture conditions, injection and 

installation of bolts. Use oil free compressed air to blast out loose particles and dust from the 

drilled holes. Bolts must be clean and free of dirt, oil, grease, ice or other material which would 

reduce bond. 

G. Headed anchor studs shall be welded in accordance with manufacturer's recommendations. 

H. All railings shall be erected to line and plumb.  

I. All steel surfaces that come into contact with exposed concrete or masonry shall receive a 

protective coating of an approved heavy bitumastic troweling mastic applied in accordance with 

the manufacturer's instructions prior to installation. 

J. Where aluminum contacts a dissimilar metal, apply a heavy brush coat of zinc-chromate primer 

followed by two coats of aluminum metal and masonry paint to the dissimilar metal. 

K. Where aluminum contacts masonry or concrete, apply a heavy coat of approved alkali resistant 

paint to the masonry or concrete. 

L. Where aluminum contacts wood, apply two coats of aluminum metal and masonry paint to the 

wood. 

M. Between aluminum gratings, aluminum stair treads, or aluminum handrail brackets and steel 

supports, insert 1/4-in thick neoprene isolator pads, 85 plus or minus 5 Shore A durometer, 

sized for full width and length of bracket or support. 
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END OF SECTION 
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SECTION 09901 

 

SURFACE PREPARATION AND SHOP PRIME PAINTING 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor, materials, equipment and incidentals required for the surface preparation and 

application of shop primers on ferrous metals, excluding stainless steels, as specified herein. 

1.02 RELATED WORK 

A. Finish painting is included in Section 09902. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 01-3300], shop drawings, manufacturer's specifications and 

data on the proposed primers and detailed surface preparation, application procedures and dry 

mil thicknesses. 

B. Submit representative physical samples of the proposed primers, if required by the Engineer. 

1.04 REFERENCE STANDARDS 

A. The Society for Protective Coatings (SSPC) 

1. SSPC-SP 6/NACE No. 3 - Joint Surface Preparation Standard SSPC-SP 6/NACE No. 3: 

Commercial Blast Cleaning  

2. SSPC-SP 10/NACE No. 2 - Joint Surface Preparation Standard SSPC-SP 10/NACE No. 2: 

Near-White Blast Cleaning. 

B. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Submerged Surfaces - Shop primer for ferrous metals which will be in contact with water being 

treated, either submerged or which are subject to splash action or which are specified to be 

considered submerged service shall be shop primed with the following:  

1. Shop Prime Coat: (Zinc Micaceous Iron Oxide Polyurethane Aromatic Shop Primer) 

a. TNEMEC: Series 1 Omnithane 

b. Carboline:  Carboguard 561 

c. Sherwin-Williams Company (The):  Corothane I Zinc Primer 1K Mio-Zinc. 

d. PPG PMC Durathane MCZ 97-679 Series or PPG PMC Amerlock 400. 
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e. Or equal. 

B. Non-Submerged Surfaces:  Shop primer for ferrous metals which will not be in contact with 

water being treated, not submerged and not subject to splash action shall be shop primed with 

the following: 

1. Shop Prime Coat: (Zinc Micaceous Iron Oxide Polyurethane Aromatic Shop Primer) 

a. TNEMEC: Series 1 Omnithane 

b. Carboline:  Carboguard 561 

c. Sherwin-Williams Company (The):  Corothane I Zinc Primer 1K Mio-Zinc. 

d. PPG PMC Durathane MCZ 97-679 Series or PPG PMC Amercoat 68HS   

e. Or equal. 

C. Submerged Surfaces:  

1. Shop Prime Coat for Ductile Iron Pipe:  (Epoxy, Polyamidoamine Shop Primer) 

a. TNEMEC: Series N140 Pota-Pox-Plus 

b. Carboline:  Carboguard 561 

c. Sherwin-Williams Company (The):  Macropoxy 846 NSF Winter Grade Epoxy Mill 

White 

d. PPG PMC Aquapon HB Potable Water Epoxy Coating 95-132 Series or PPG PMC 

Amerlock 2 Epoxy. 

e. Or equal. 

2. Shop Prime Coat for Ferrous Metal Surfaces: (Zinc Micaceous Iron Oxide Polyurethane 

Aromatic Shop Primer) 

a. TNEMEC: Series 1 Omnithane 

b. Carboline:  Carboguard 561 

c. Sherwin-Williams Company (The):  Corothane I Zinc Primer 1K Mio-Zinc. 

d. PPG PMC Durathane MCZ 97-679 Series  

e. Or equal. 

D. Non-Primed Surfaces - Gears, bearings surfaces and other similar surfaces obviously not to be 

painted shall be given a heavy shop coat of grease or other suitable rust-resistant coating. This 

coating shall be maintained as necessary to prevent corrosion during all periods of storage and 

erection and shall be satisfactory to the Engineer up to the time of the final acceptance test. 

E. Compatibility of Coating Systems - Shop priming shall be done with primers that are 

guaranteed by the manufacturer to be compatible with their corresponding primers and finish 

coats specified in Section 09902for use in the field and which are recommended for use 

together. 

PART 3  EXECUTION 

3.01 APPLICATION 

A. Surface Preparation and Priming 
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1. Non-submerged components scheduled for priming, as defined above, shall be blast 

cleaned in accordance with SSPC-SP 6/NACE No. 3, immediately prior to priming. 

Submerged components scheduled for priming, as defined above, shall be blast cleaned in 

accordance with SSPC-SP 10/NACE No. 2, immediately prior to priming. Consult 

manufacturer regarding required surface profiles.  

2. Surfaces shall be dry and free of dust, oil, grease and other foreign material before priming. 

3. Shop prime in accordance with approved manufacturer's recommendations. 

B. Non-Primed Surfaces  

1. Apply approved coating per manufacturer's recommendations. 

3.02 FABRICATED ITEMS 

A. All items to be shop primed shall be blast cleaned as specified for applicable service prior to 

priming. If, in the opinion of the Engineer, any prime coating that has been improperly applied 

or if material contrary to this Section has been used, that coating shall be removed by abrasive 

blasting to white metal and reprimed in accordance with this Section. 

B. All shop prime coats shall be of the correct materials and applied in accordance with this 

Section. Remove prime coats not in accordance with this Section by blast cleaning and apply 

the specified prime coat at no additional cost to the Owner. 

C. Shop primed surfaces shall be cleaned thoroughly and damaged or bare spots prepared as 

approved and retouched with the specified primer before the application of successive paint 

coats in the field. 

D. Shop finish coats, if proposed and allowed, shall be equal in appearance and protection quality 

to a field applied finish coat. If, in the opinion of the Engineer, a shop finish coat system does 

not give the appearance and protection quality of other work of similar nature, prepare the 

surfaces and apply the coat or coats of paint as directed by the Engineer to accomplish the 

desired appearance and protection quality. Submit to the Engineer substantial evidence that the 

standard finish is compatible with the specified finish coat. 

E. Properly protect the shop prime and finish coats against damage from weather or any other 

cause. 

F. Wherever fabricated equipment is required to be blast cleaned, protect all motors, drives, 

bearings, gears, etc, from the entry of grit. Equipment found to contain grit shall be promptly 

and thoroughly cleaned.  

END OF SECTION 
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SECTION 09902 

 

PAINTING 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor, materials, equipment and incidentals required and install all painting complete 

as shown on the Drawings and as specified herein. 

B. It is the intent of this Section to paint all exposed structural and miscellaneous steel; chemical 

tanks and systems; mechanical and electrical equipment; sluice gates, operators and posts; 

conveying systems, pipe, fittings and valves; electrical conduit and appurtenances; new CMU 

walls; exposed interior ducts; all as specified in the attached painting schedules and all other 

work obviously required to be painted unless otherwise specified. Minor items not mentioned in 

the schedule of work shall be included in the work of this Section where they come within the 

general intent of this Section as stated herein. 

C. Aluminized steel, above roof level, for stacks - Paint with silicone aluminum as specified. Other 

aluminum-paint only where noted (as is specified). Paint items so noted in Paragraph 1.01B and 

in accordance with the Painting Schedule. Provide vinyl film letters and numbers for markings 

as specified. Items noted in other Specification Sections as having factory finish and other 

factory finished items are obviously not field painted. The Contractor is responsible for having 

damaged factory finish painted items repaired or, if so ordered, for replacing items. The various 

Sections are responsible, as stated in each, for preparation and field touch-up of abrasions, 

welds and damaged primed areas of primed or galvanized components after erection. 

D. The following items will not be painted: 

1. Concrete except where specified above and scheduled to be painted and seamless flooring. 

2. Stainless steel louvers, doors and frames. 

3. Finish hardware. 

4. Non-ferrous metals and stainless steel, unless specifically noted otherwise. 

5. Factory pre-finished architectural components. 

6. Packing glands and other adjustable parts and name plates of mechanical equipment. 

7. Parts of buildings not exposed to sight, unless specifically noted otherwise. 

8. Maintenance equipment 

9. Plumbing fixtures. 
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10. Mechanical, HVAC, Plumbing and Electrical equipment which has been finished painted 

in the factory as specified in Divisions 11, 13 and 15. 

1.02 RELATED WORK 

A. Valve identification is included in Division 15. 

B. Shop priming and surface preparation of equipment and piping (except copper piping) are 

specified in Section [09 91 10] [09901] and included in the respective Section with the item to 

be primed. 

C. Shop priming of metal substrates with primers is included in Division 05. 

1.03 SUBMITTALS 

A. Submit the following in accordance with Section 013300. 

B. Product Data:  For each type of product indicated. 

C. Samples:  Submit the following for each type of coating system and in each color and gloss of 

finish coat indicated. 

1. Color cards for initial color selections. 

2. Three sets of 8-in by 8-in samples, on 1/4-in hardboard, of all colors required for all types 

of paint. Resubmit until approved. 

D. Product List:  For each product indicated. Cross-reference products to coating system and 

locations of application areas. Use same designations indicated on Drawings and in schedules. 

E. LEED Submittals: 

1. Product Data for Credit EQ 4.2:  For coatings, including printed statement of VOC content 

and chemical components. 

1.04 REFERENCE STANDARDS 

A. Steel Structures Painting Council (SSPC) 

1. SSPC SP-1 - Surface Preparation Specification No. 1 Solvent Cleaning. 

2. SSPC SP-2 - Surface Preparation Specification No. 2 Hand Tool Cleaning. 

B. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F. 
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1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.06 PROJECT CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 

temperatures are between 50 and 95 deg F. 

B. Do not apply coatings in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 

temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 

1.07 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as 

materials applied and that are packaged for storage and identified with labels describing 

contents. 

1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. of each material and 

color applied. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Provide products by one of the following: 

1. Tnemec, Inc.(TN);  

2. The Sherwin Williams Company (SW) 

3. PPG Architectural Finishes, Inc. (PPG) 

4. PPG Architectural Finishes, Inc. Ameron (AME) 

5. Or equal. 

2.02 MATERIALS 

A. Material Compatibility: 

1. Provide materials for use within each coating system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. Provide products of same manufacturer for each coat in a coating system. 

B. All painting materials shall be delivered to the work site in unbroken packages, bearing the 

manufacturer's brand and name. They shall be used without adulteration and mixed, thinned and 
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applied in strict accordance with manufacturer's directions for the applicable materials and 

surface and with the Engineer's approval before using. 

C. Shop priming shall be done with primers that are guaranteed by the manufacturer to be 

compatible with the finish paints to be used. Refer to Section [09901] [09 91 10] for special 

primers. 

D. Work areas will be designated by the Engineer for storage and mixing of all painting materials. 

Materials shall be in full compliance with the requirements of pertinent codes and fire 

regulations. Proper containers outside of the buildings shall be provided and used for painting 

wastes and no plumbing fixture shall be used for this purpose. 

E. Colors:  Match Existing or consult Owner. 

2.03 COLOR CODING FOR PIPES AND EQUIPMENT 

A. The color code establishes, defines and assigns a definite color for each process system. All 

elements which are an integral part of the system, that is originating from the equipment and/or 

supplying the equipment, shall be painted between and up to but not including the fixed flanges 

nor the flexible conduit connections on the equipment. Valves and fittings shall be painted in 

the color of the main body of the pipe. 

B. All pipes and equipment shall be painted with final coat color selected by the Engineer and shall 

be treated as an integral part of the Contract. 

C. All hanger saddles and pipe support floor stands shall be painted the same color and with the 

same paint as the pipe it supports. Hanger rods and hanger rod connections to building structure 

shall be painted to match the color of the wall or ceiling to which it is attached. 

2.04 LETTERING OF TITLES 

A. The name of the materials in each pipeline and alongside this an arrow indicating the direction 

of flow of fluids, shall be indicated on each pipe system. Titles shall not be located more than 

26 linear feet apart and shall also appear directly adjacent to each side of any wall the pipeline 

breaches, adjacent to each side of the valve regulator, flowcheck, strainer cleanout and all 

pieces of equipment. 

B. Titles shall identify the contents by complete name at least once in each space through which it 

passes and thereafter by generally recognized abbreviations, letters or numerals as approved. 

Identification title locations shall be determined by the Engineer but in general they shall be 

placed where the view is unobstructed and on the two lower quarters of pipe or covering where 

they are overhead. Title should be clearly visible from operating positions especially those 

adjacent to control valves. 

C. Numbers and letters shall be die-cut from 3.5 mil vinyl film and pre-spaced on carrier tape. 

Adhesive and finish surface shall be protected with one piece removable liners. Color shall be 

white or black as approved depending on substrate color. 

D. Letter size shall be as indicated in the following table: 
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OUTSIDE DIAMETER OF 

PIPE OR COVERING  SIZE OF LEGEND LETTERS 

 

3/4-in to 1-1/4-in  1/2-in 

1-1/2-in to 2-in  3/4-in 

2-1/2-in to 6-in  1-1/2-in 

8-in to 10-in  2-1/2-in 

Over 10-in  3-in 

E. The system for preparation and application of letters shall be Type B a.s.i/2 by ASI Sign 

Systems; Architectural Graphics Inc. or equal. Letter type shall be Optima Bold, upper case. 

Grid 2 spacing shall be employed. Arrow shall match as approved, letter type and size. The 

instructions of the manufacturer shall be followed in respect to storage, surface preparation and 

applications of letters. 

2.05 TITLES FOR EQUIPMENT 

A. Titles shall be provided in vinyl film as specified above on all equipment using 1-in high 

Optima Bold upper case, Grid 2 spacing, white or black in color as approved depending on 

substrate. Use titles shown on mechanical drawings for bidding purposes. Titles shall be 

mounted at eye level on machines where possible or at the upper most broad vertical surface of 

low equipment. Where more than one piece of the equipment item to be titled exists, the items 

shall be numbered consecutively as indicated on the mechanical drawings or as directed by the 

Engineer; for example Pump No. 1, Pump No. 2, etc. Titles shall be composed in more than one 

line if required and justified on the left hand side as approved. 

2.06 TESTING EQUIPMENT 

A. Furnish to the Engineer for use on the Project for paint inspection, wet and dry film thickness 

gauges and all other equipment required by the Engineer for inspection. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of work. 

1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 

meter as follows: 

a. Concrete:  12 percent. 

b. Masonry (Clay and CMU):  12 percent. 

c. Wood:  15 percent. 

d. Gypsum Board:  12 percent. 

2. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 
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3. Begin coating application only after unsatisfactory conditions have been corrected and 

surfaces are dry. 

4. Coating application indicates acceptance of surfaces and conditions. 

3.02 PREPARATION 

A. All surfaces to be painted shall be prepared as specified herein and shall be dry and clean before 

painting. Special care shall be given to thoroughly clean interior concrete and CMU surfaces to 

receive polyamide cured epoxy paint of all marks before application of finish. 

B. All metal welds, blisters, etc, shall be ground and sanded smooth. All pits and dents shall be 

filled and all imperfections shall be corrected so as to provide a smooth surface for painting. All 

rust, loose scale, oil, tar and asphalt bearing coatings, grease and dirt shall be removed by use of 

approved solvents, wire brushing, grinding or sanding. 

C. Concrete surfaces shall have been finished as specified in Section [03350] [03 35 00]. Report 

unsatisfactory surfaces to the Engineer. Concrete shall be left for one month minimum before 

painting and shall be free of dust, oil, curing compounds and other foreign matter. 

D. Concrete masonry unit surfaces shall be smooth and cleaned of all dust, loose mortar and other 

foreign matter. 

E. All PVC pipe and other plastic matrix surfaces to be painted shall be sanded to an approved 

profile and cleaned of residue before painting. 

F. All PVC pipe and other plastic matrix surfaces to be painted shall be lightly sanded and cleaned 

of residue before painting. 

G. Galvanized, aluminum, and copper surfaces shall have all oxidation and foreign material 

removed before painting by SSPC SP-1, using an approved V.O.C. compliant method. 

Galvanized and, when ordered, the other metal surfaces specified above shall be hand tool 

cleaned to SSPC SP-2 standards to provide a uniform 1 mil surface profile. 

H. Existing Surfaces to be Repainted 

1. Existing masonry, steel and other previously field painted surfaces so noted or as provided 

in Paragraph 1.01B shall be repainted. 

2. Preparation shall be in general as specified above for new surfaces except that all loose 

paint shall be removed and all edges of existing paint shall be feathered to ensure a smooth 

surface. 

3. Paint removal, capture of its residue, and its disposal shall be handled in accordance with 

all laws and regulations concerning disposal of hazardous materials. 

4. Primer (spot) and paint used for a particular surface shall, in general, be as scheduled for 

that type of new surface. Provide a CDM Smith approved organic zinc-rich (min. 83% zinc 

in dried film) primer as specified. Confirm with the paint manufacturer that the paint 
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proposed for a particular repaint condition will be compatible with the existing painted 

surface. Perform adhesion and compatibility tests on existing substrates as ordered and 

required. Repainted areas shall be covered by the same guaranty specified for remainder of 

Project. 

3.03 WORKMANSHIP 

A. General 

1. At the request of the Engineer, sample areas of the finished work prepared in strict 

accordance with this Section shall be furnished and all painting shall be equal in quality to 

the approved sample areas. Finished areas shall be adequate for the purpose of determining 

the quality of workmanship. Experimentation with factory or paint manufacturer's 

warehouse mixed colors shall be furnished to the satisfaction of the Engineer where 

standard chart colors are not satisfactory. 

2. Protection of furniture and other movable objects, equipment, fittings and accessories shall 

be provided throughout the painting operation. Canopies of lighting fixtures shall be 

loosened and removed from contact with surface, covered and protected and reset upon 

completion. Remove all electric plates, surface hardware, etc, before painting, protect and 

replace when completed. Mask all machinery name plates and all machined parts not 

receiving a paint finish. Dripped or spattered paint shall be promptly removed. Lay drop 

cloths in all areas where painting is being done to adequately protect flooring and other 

work from all damage during the operation and until the finished job is accepted. 

3. On metal surfaces apply each coat of paint at the rate specified by the manufacturer to 

achieve the minimum dry mil thickness required. If material has thickened or must be 

diluted for application by spray gun, the coating shall be built up to the same film thickness 

achieved with undiluted material. One gallon of paint as originally furnished by the 

manufacturer shall not cover a greater area when applied by spray gun than when applied 

unthinned by brush. Deficiencies in film thickness shall be corrected by the application of 

an additional coat(s). On masonry, application rates will vary according to surface texture; 

however, in no case shall the manufacturer's stated coverage rate be exceeded. On porous 

surfaces, it shall be the painter's responsibility to achieve a protective and decorative finish 

either by decreasing the coverage rate or by applying additional coats of paint. 

B. Field Priming 

1. Steel members, metal castings, mechanical and electrical equipment and other metals 

which are shop primed before delivery at the site will not require a prime coat on the job. 

All piping and other bare metals to be painted shall receive one coat of primer before 

exposure to the weather, and this prime coat shall be the first coat as specified in the 

painting schedule. Surface preparation of bare metal shall be the responsibility of the 

Contractor. 

2. Equipment which is specified to receive a baked-on enamel finish or other factory finish 

shall not be field painted unless the finish has been damaged in transit or during 

installation. Surfaces that have been shop painted and have been damaged, or where the 

shop coat or coats of paint have deteriorated, shall be properly cleaned and retouched 
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before any successive painting is done on them in the field. All such field painting shall 

match as nearly as possible the original finish. Preparation and painting shall be provided 

by the Contractor. 

3. Equipment shipped with a protective shop painting coat or coats shall be touched up to the 

satisfaction of the Engineer with primers as recommended by the manufacturer of the 

finish paint. Preparation and painting shall be provided by the Contractor. 

C. Field Painting 

1. All painting at the site shall be under the strict inspection of the Engineer. Only skilled 

painters and, where dictated by special conditions or systems and so ordered, specialist 

painters shall be used on the work. 

2. All paint shall be at room temperature before applying, and no painting shall be done when 

the temperature is below 60 degrees F, in dust-laden air, when rain or snow is falling, or 

until all traces of moisture have completely disappeared from the surface to be painted. 

3. Successive coats of paint shall be different shades (from paint manufacturer's stock or shop 

mixed paint) of the required colors so as to make each coat easily distinguishable from 

each other with the final undercoat the approximate shade of the finished coat to ensure no 

show-through as approved. 

4. Finish surfaces shall not show brush marks or other irregularities. Undercoats shall be 

thoroughly and uniformly sanded with the type paper appropriate for the undercoats to 

remove defects and provide a smooth even surface. Top and bottom edges of doors shall be 

painted. 

5. Painting shall be continuous and shall be accomplished in an orderly manner so as to 

facilitate inspection. Materials subject to weather shall be primed coated as quickly as 

possible. Surfaces of exposed members that will be inaccessible after erection shall be 

cleaned and painted before erection. 

6. All painting shall be performed by approved methods with number of coats modified as 

required to obtain the total dry film thickness specified. Spray painting shall be performed 

specifically by methods submitted and as approved by the Engineer. 

7. All surfaces to be painted as well as the atmosphere in which painting is to be done shall be 

kept warm and dry by heating and ventilation, if necessary, until each coat of paint has 

hardened. Any defective paint shall be scraped off and repainted in accordance with the 

Engineer's directions. 

8. Before final acceptance of the work, all damaged surfaces of paint shall be cleaned and 

repainted as directed by the Engineer. 

9. Only the aluminum work noted on the Drawings or in the Painting Schedule shall be field 

painted. 
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3.04 FIELD QUALITY CONTROL 

A. Owner reserves the right to invoke the following procedure at any time and as often as Owner 

deems necessary during the period when coatings are being applied: 

1. Owner will engage the services of a qualified testing agency to sample coating material 

being used. Samples of material delivered to Project site will be taken, identified, sealed, 

and certified in presence of Contractor. 

2. Testing agency will perform tests for compliance with specified requirements. 

3. Owner may direct Contractor to stop applying coatings if test results show materials being 

used do not comply with specified requirements. Contractor shall remove noncomplying 

coating materials from Project site, pay for testing, and recoat surfaces coated with rejected 

materials. Contractor will be required to remove rejected materials from previously coated 

surfaces if, on recoating with complying materials, the two coatings are incompatible. 

3.05 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing coating application, clean spattered surfaces. Remove spattered coatings by 

washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation. Correct damage by 

cleaning, repairing, replacing, and recoating, as approved by Engineer, and leave in an 

undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced coated surfaces. 

3.06 PAINTING SCHEDULE 

A. The Contractor shall prepare a color schedule utilizing the color swatches form the paint 

supplier to match the colors already in place at the Owner’s facility. 

B. The following types of paints by PPG Protective & Marine Coatings, (PPG PMC); Tnemec Co. 

(TN) and The Sherwin Williams Company (SW) have been used as a basis for the paint 

schedule: 

1. Epoxy: 

a. TN: Hi-build Epoxoline II (Series N69) 

b. SW: Macropoxy 646  

c. PPG PMC: Pitt-Guard 97-145 Series Epoxy Mastic 

d. AME: Amerlock 2/400 Series Epoxy 

e. Or equal. 

2. Waterborne Cementitious Acrylic: 
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a. TN: Envirofil (No. 130-6602 off-white color)  

b. SW: Cement-Plex 875 

c. PPG: Cementitious Waterproofing Block Filler 95-217 Series 

d. AME: Amerlock 400 BF Epoxy Block Filler 

e. Or equal. 

3. High Heat Silicone Aluminum (to 600 degrees F) 

a. TN: Silicone Aluminum (No. 39-661) 

b. SW: Kem Hi-Temp No.850 

c. PPG: Speedhide 6-220 Series Silicone Aluminum Coating 

d. AME: Amercoat 878  Silicone Aluminum Coating 

e. Or equal. 

4. Tie Coat, Low VOC, Epoxy: 

a. TN: FC Typoxy (Series V27) 

b. SW: Macropoxy HS 

c. PPG: Pitt-Guard Epoxy Mastic 95-245 Series 

d. AME: Amercoat 385 Multi-purpose Epoxy 

e. Or equal. 

5. Acrylic Latex Emulsion, Eggshell Finish: 

a. TN: Tneme-Cryl (Series 6) 

b. SW: DTM Primer Finish 

c. PPG: Pitt-tech Plus 90-1110 Series Satin DTM Acrylic 

d. AME: Amercoat 220 Waterborne Acrylic 

e. Or equal. 

6. Vinyl Acrylic Surface Sealer: 

a. TN: PVA Sealer (No. 51-792) 

b. SW: Prep-Rite 200 Primer 

c. PPG:  Speedhide 6-2 Vinyl Acrylic Drywall Primer 

d. AME: Amercoat 148 Acrylic Primer 

e. Or equal. 

C. The following surfaces shall have the types of paint scheduled below applied at the dry film 

thickness (DFT) in mils per coat noted: 

1. Exterior non submerged ferrous metals (except first coat-hollow metal-pressed metal 

work). 

a. First Coat: On properly prepared unprimed metal or for touch-up 

1) TN: No. N69 (white in color) (3.0-4.0 DFT)   

2) SW: Macropoxy 646 (5.0-10.0 DFT) 

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) AME: Amerlock 2/400 Series Epoxy 

5) Or equal. 

b. Second Coat: 

1) TN: Series N69 (4.0 DFT)  

2) SW: Acrolon 218 HS (3.0-6.0 DFT)  

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 
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4) AME: Amerlock 2/400 Series Epoxy 

5) Or equal. 

c. Third Coat: 

1) TN: Series V73 (3.0 DFT) 

2) SW: Acrolon 218 HS (3.0-6.0 DFT) 

3) PPG: Pitthane HB Semigloss Urethane 95-8800 Series 

4) AME: Amercoat 450H SG Polyurethane  

5) Or equal. 

2. Interior non-submerged ferrous metals (except first coat of previously painted metal work), 

on properly prepared unprimed metal or for touch-up. 

a. First Coat: 

1) TN: No. N69 (white in color) (3.0-4.0 DFT) 

2) SW: Macropoxy 646 (5.0-10.0 DFT) 

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) AME: Amerlock 2/400 Series Epoxy 

5) Or equal. 

b. Second and Third Coats: 

1) TN: Series N69 (3.0-4.0 DFT) 

2) SW: Macropoxy 646 (5.0-10.0 DFT) 

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) PPG: Amerlock 2/400 Series Epoxy 

5) Or equal. 

3. Submerged ferrous metals and ferrous metals subject to submersion or splashing. Surface 

shall be lightly sanded or abraded before application of first field coat. 

a. First and Second Coats: 

1) TN: Series N69 (6.0 DFT) 

2) SW: Macropoxy 646 (5.0-10.0 DFT) 

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) PPG: Amerlock 2/400 Series Epoxy 

5) Or equal. 

4. Pipe insulation: (Plastic or metal sheathed insulation-paint as scheduled for appropriate 

substrate) 

a. First Coat: 

1) TN: No. 51-792 (Vinyl-Acrylic Sealer - 1.0 DFT) 

2) SW: Prep-Rite 200 (1.1 DFT), Macropoxy 646 (5.0-10.0 DFT) 

3) PPG: Speedhide 6-2 Vinyl Acrylic Drywall Primer 

4) AME: Amercoat 148 Acrylic Primer 

5) Or equal. 

b. Second and Third Coats: 

1) TN: Series N69 (3.0 DFT)  

2) SW: Prep-Rite 200 (1.1 DFT), Macropoxy 646 (5.0-10.0 DFT) 

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) AME: Amerlock 2/400 Series Epoxy 

5) Or equal. 
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5. Aluminum designated to be painted. (Mechanically abrade surfaces to a uniform profile of 

1 to 2 mils and clean completely.) 

a. First and Second Coats: (Interior) 

1) TN: Series N69 (3.0 DFT) 

2) SW: Macropoxy 646 (5.0-10.0 DFT)  

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) AME: Amerlock 2/400 Series Epoxy 

5) Or equal. 

b. First Coat: (Exterior) 

1) TN: Series N69 (4.0 DFT), 1 coat Series V73 (3.0 DFT) 

2) SW: Macropoxy 646 (5.0-10.0 DFT), Acrolon 218 HS (3.0-6.0 DFT) 

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) AME: Amerlock 2/400 Series Epoxy 

5) Or equal. 

6. Copper piping 

a. First and Second Coats: 

1) TN: Series N69 (3.0 DFT) 

2) SW: Macropoxy 646 (5.0-10.0 DFT) 

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) AME: Amerlock 2/400 Series Epoxy 

5) Or equal. 

7. Previously painted metal surfaces - First coat on substrates prepared as approved and 

replacing first coat of above-specified systems. Complete painting with remainder of 

specified system for each type of substrate. 

a. First Coat: 

1) TN: FC Typoxy Series V27 (5 DFT) 

2) SW: Macropoxy HS (3.0-6.0 DFT) 

3) PPG: Pitt-Guard 97-145 Series Epoxy Mastic 

4) AME: Amerlock 2/400 Series Epoxy 

5) Or equal. 

8. Exterior galvanized steel surfaces. (Mechanically abrade surfaces to a uniform profile of 1 

to 2 mils and clean completely.) 

a. First Coat: 

1) TN: Series V27 (3.0 to 4.0 DFT)  

2) SW: Macropoxy 646 (5.0-10.0 DFT) 

3) PPG: Pitt-Guard Epoxy Mastic 95-245 Series 

4) AME: Amercoat 385 Multi-purpose Epoxy 

5) Or equal. 

b. Second Coat: 

1) TN: Series V73 (2.5 to 3.5 DFT)  

2) SW: Acrolon 218 HS (3.0-6.0 DFT) 

3) PPG: Pitthane HB Semigloss Urethane 95-8800 Series 

4) AME: Amercoat 450H SG Polyurethane 

5) Or equal. 
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END OF SECTION 
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SECTION 15050 

 

PIPING - GENERAL REQUIREMENTS 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. This Section specifies the basic administrative and testing requirements for piping. Specific 

piping materials, systems and related installation and testing requirements are specified in other 

Sections of Division 15. 

1.02 RELATED WORK 

A. Piping materials and systems are included in other Sections of Division 15. 

B. Pipe insulation is included in Section 15250. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 01-3300, general submittals for piping and piping systems 

are listed below. It is not intended that all submittals listed below be provided for all piping 

materials and systems. Refer to individual System or Piping Sections for specific submittals. 

B. Shop Drawings and Product Data 

1. Piping layouts in full detail. 

2. Location of pipe hangers and supports. 

3. Large scale details of fabricated fittings. 

4. Schedules of all pipe, fittings, special castings, couplings, expansion joints and other 

appurtenances. 

5. Catalog cuts of joints, couplings, harnesses, expansion joints, gaskets, fasteners and other 

accessories. 

6. Brochures and technical data on coatings and linings and proposed method for application 

and repair. 

C. Design Data 

D. Test Reports 

1. Four copies of certified shop tests showing compliance with appropriate standard. 

2. Four copies of all field test reports, signed by Contractor. 

E. Certificates 

1. Copies of certification for all welders performing work in accordance with ANSI B31.1. 
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F. Manufacturers Installation (or application) instructions. 

G. Statement of Qualifications 

H. Manufacturers Field Report 

I. Project Record Document 

J. Operation and Maintenance Data in accordance with Section 01-7300. 

K. Warranties 

1.04 REFERENCE STANDARDS 

A. ASTM International 

1. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile 

Strength 

B. American National Standards Institute (ANSI) 

1. ANSI B16.5 - Pipe Flanges and Flanged Fittings 

C. American Welding Society (AWS) 

1. AWS B2.1 - Specification for Welding Procedure and Performance Qualifications 

D. American Society of Mechanical Engineers (ASME) 

E. Underwriters Laboratories (UL) 

F. Factory Mutual (FM) 

G. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.05 QUALITY ASSURANCE 

A. All materials shall be new and unused. 

B. Install piping to meet requirements of local codes. 

C. Provide manufacturer's certification that materials meet or exceed minimum requirements as 

specified. Reference to standards such as ASTM and ANSI shall apply to those versions in 

effect at the time of bid opening. 

D. Coordinate dimensions and drilling of flanges with flanges for valves, pumps and other 

equipment to be installed in piping systems. Bolt holes in flanges to straddle vertical centerline. 

E. Reject materials contaminated with gasoline, lubricating oil, liquid or gaseous fuel, aromatic 

compounds, paint solvent, paint thinner and acid solder. 
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F. Unless otherwise specified, pressures referred to in all Piping Sections are expressed in pounds 

per square in gauge above atmospheric pressure, psig and all temperature are expressed in 

degrees Fahrenheit (F). 

1.06 DELIVERY, STORAGE AND HANDLING 

A. During loading, transportation and unloading take care to prevent damage to pipes and coating. 

Carefully load and unload each pipe under control at all times. Place skids or blocks under each 

pipe in the shop and securely wedge pipe during transportation to ensure no injury to pipe and 

lining. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Specific piping materials and appurtenances are specified in the respective Piping or System 

Sections. 

B. General installation materials shall be as specified below. 

1. Unions shall be brass or bronze unions for joining nonferrous pipe; malleable brass or 

bronze-seated iron or steel unions for joining ferrous pipe;. 

2. Flanged Joints. Bolt and nuts, Grade B, ASTM A307, bolt number and size same as flange 

standard; studs - same quality as machine bolts; 1/16-in thick rubber gaskets with cloth 

insertions; rust-resistant coatings. 

3. Temporary Plugs shall be standard plugs or caps which are suitable for permanent service. 

4. Flexible Connections shall be flanged spool type, 180 degree F maximum service, single 

filled arch with synthetic rubber tube and cover, steel-ring reinforced synthetic fiber 

carcass, with flanges drilled to 150 lb ANSI B16.5. Steel retaining rings, control rods and 

compression sleeves shall be provided where shown and as required for the working 

pressure of the system in which the joint is installed. All flexible joints shall be rated for 

the working pressure of the system in which they are installed. 

PART 3  EXECUTION 

3.01 GENERAL 

A. All dirt, scale, weld splatter, water and other foreign matter shall be removed from the inside 

and outside of all pipe and sub-assemblies prior to installing. 

B. All pipe joints and connections to equipment shall be made in such a manner as to produce a 

minimum of strain at the joint. 

C. Install piping in a neat manner with lines straight and parallel or at right angles to walls or 

column lines and with risers plumb. Run piping so as to avoid passing through ductwork or 

directly under electric light outlets and/or interference with other lines . All work shall be 

accomplished using recognized methods and procedures of pipe fabrication and in accordance 
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with the latest revision of applicable ANSI Standards, ASME Codes and Pipe Fabrication 

Institute Standards. 

1. Use full length of pipe except where cut lengths are necessary. Do not spring or deform 

piping to make up joints. 

2. Pipe shall be cut square, not upset, undersize or out of round. Ends shall be carefully 

reamed and cleaned before being installed. 

a. Bending of pipe is not permitted. Use fittings for all changes in direction. 

3. Do not use bushings except where specifically approved by the Engineer. Reducers shall 

be eccentric to provide for drainage from all liquid-bearing lines and facilitate air removal 

from water lines. 

4. Verify the locations and elevations of any existing piping before proceeding with work on 

any system. Any discrepancies between the information shown on the Drawings and the 

actual conditions found in the field shall be reported at once to the Engineer. No claim for 

extra payment will be considered if the above provision has not been complied with. 

5. Where lines of lower service rating tie into services or equipment of higher service rating 

the isolation valve between the two shall conform to the higher rating. 

6. Mitering of pipe to form elbow is not permitted. 

7. All piping interiors shall be thoroughly cleaned after installation and kept clean by 

approved temporary closures on all openings until the system is put in service. Closures 

should be suitable to withstand the hydrostatic test. 

8. End caps on pre-cleaned pipe shall not be removed until immediately before assembly. All 

open ends shall be capped immediately after completion of installation. 

D. Test Connections 

1. Provide 1/2-in female NPT test connection equipped with 1/2-in brass plug on all pump 

suction and discharge lines. Where indicated on the Drawings, test connections should be 

equipped with bar stock valve and gauge.  

E. Unions  

1. Unions screwed or flanged shall be provided where indicated and in the following 

locations even if not indicated. 

a. In long runs of piping to permit convenient disassembly for alterations or repairs. 

b. In by-passes around equipment. 

c. In connections to tanks, pumps and other equipment between the shut-off valve and 

the equipment. 

d. In connections on both sides of controls and automatic control valves. 

F. Vents and Drains  

1. Provide vents and drains in the following places: 

a. Water Lines - Vents at high points and drains at low points. 
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b. Air Lines - Drains at low points. 

3.02 UNIONS 

A. Use unions to allow dismantling of pipe, valves and equipment. 

3.03 WELDING 

A. Welding in accordance with ANSI B31 and AWS B3.0. 

B. Install welding fittings on all welded lines. Make changes in direction and intersection of lines 

with welding fittings. Do not miter pipes to form elbows or notching of straight runs to form 

tees, or any similar construction. Do not employ welder who has not been fully qualified in 

above specified procedure and so certified by approved welding bureau or similar locally 

recognized testing authority. 

3.04 FLANGED JOINTS 

A. Make flanged joints with bolts; bolt studs with nut on each end; or studs with nuts where one 

flange is tapped. Use number and size of bolts conforming to same ANSI Standard as flanges. 

Before flanges pieces are assembled, remove rust resistant coating from machined surfaces, 

clean gaskets and smooth all burrs and other defects. Make up flanged joints tight, care being 

taken to prevent undue strain upon valves or other pieces of equipment. 

3.05 WALL SLEEVE SEALS 

A. Use expandable rubber segmented sealing device with corrosion-resistant fasteners to make 

watertight the annular space between pipe and sleeve. Determined the required inside diameter 

of each individual wall opening or sleeve to fit the pipe and seal it to assure a watertight joint as 

recommended by the manufacturer, before ordering, fabricating or installing. Install pipe 

concentrically through wall sleeve. Install and tighten seal per manufacturer's instructions. 

3.06 TESTING 

A. Test all pipelines for water/gas tightness as specified in the Piping or System sections. Furnish 

all labor, testing plugs or caps, pressure pumps, pipe connections, gauges and all other 

equipment required. Testing shall be performed in accordance with one or more of the testing 

procedures appended to this Section as specified in each Piping or System Section.  

B. Repair faulty joints or remove defective pipe and fittings and replace as approved by the 

Engineer. Retest. 

3.07 HYDROSTATIC TEST 

A. Scope: This test shall be used to hydrostatically test piping systems for structural integrity and 

leaks. The test shall be performed at ambient temperature unless otherwise specified. 

B. Test Fluid 
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1. Water should be used as the test fluid whenever possible. In those systems where water 

cannot be used the test fluid may be either the one to be used in the system or the one 

agreed upon by the Engineer and the Contractor. 

C. Test Equipment 

1. Water - Of sufficient capacity to deliver the required test pressure. 

2. Strainer - On inlet side of the pump to prevent foreign matter from entering the system. 

3. Valves - Shall be provided on the suction and discharge side of the pump. 

4. Relief Valve - Set at a pressure to relieve at 20 to 25 percent above the required test 

pressure. 

5. Pressure Gauge(s) - Capable of reaching 50 percent over the test pressure. These should be 

located at the pump discharge and any other place deemed convenient by the Contractor. 

6. Pressure gauges and relief valves shall be checked for accuracy before use in test 

procedures. 

D. Preparation for Test 

1. Determine the fluid to be used for the test, and, if other than ambient temperature is 

required, what the test temperature will be. 

2. When a fluid other than water is used for a test, the equipment used for the test shall be of a 

material compatible with the test fluid. Normally this would be equal to the piping 

material. 

3. Vents shall be provided at the high points of the system and drains provided where means 

of venting or draining do not exist. 

4. Remove or block off, all relief valves, rupture discs, alarms, control instruments, etc, that 

shall not be subjected to the test pressure. 

5. All discs, balls, or pistons from check valves shall be removed if they interfere with filling 

of the system. Open all valves between inlet and outlet of the section to be tested. 

6. Connect pump and provide temporary closures for all of the external openings in the 

system. Use caution to ensure that the closures are properly designed and strong enough to 

withstand the test pressure. 

7. All joints, including welds, are to be left uninsulated and exposed for examination during 

test. 

8. A joint previously tested in accordance with this Section may be covered or insulated. 

9. Piping designed for vapor or gas shall be provided with additional temporary supports, if 

necessary, to support the weight of the test liquid. 
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10. Expansion joints shall be provided with temporary restraint for additional pressure under 

test or shall be isolated from the test. 

11. Flanged joints, where blanks are inserted to isolate equipment during the test, need not be 

tested. 

E. Test Pressure 

1. The hydrostatic test pressure shall be 1-1/2 times the design pressure unless otherwise 

specified in the System Section. 

F. Test Procedure 

1. Allow the test fluid to enter the system. Open vents to allow displacement of all entrapped 

air. For all pipelines exceeding 500-ft in length, the maximum rate of filling shall be 

limited to that which produces a maximum nominal flow velocity of one foot per second in 

the pipe to be tested. 

2. Close vents and restrict personnel in the test area to those involved in the test. 

3. Raise the pressure slowly with the pump until the predetermined test pressure is reached. 

Maintain pressure for duration of time specified in System Section, keeping personnel at a 

safe distance. 

4. Reduce the pressure about 20 percent and hold it at that point while the entire system is 

carefully inspected for leaks, cracks, or other signs of defects. 

5. If defects are found, the pressure shall be released, the system drained, the defects 

corrected and the test repeated. 

6. After a satisfactory test has been completed, the line shall be drained. 

G. Flushing 

1. Lines tested with water shall be completely drained. 

2. Lines shall be flushed, after test. 

H. Test Records 

1. Records shall be maintained of all tests performed. 

2. Test records shall include: 

a. Date of Testing 

b. Identification of Piping Tested 

c. Test Fluid 

d. Test Pressure 

e. Signature[s] of Contractor 

3. If leaks are found, they shall be noted, on the record. After correction, retesting as specified 

for original test. 
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4. Records of test shall be maintained by the Contractor and 4 copies furnished to the 

Engineer. 

3.08 SERVICE PRESSURE TEST 

A. Scope: This test shall be used to test piping systems using service pressure and the fluid for 

which the system is used. 

B. Test Fluid 

1. The fluid for which the system is designed shall be the test fluid. 

C. Test Equipment  

1. A pressure gauge capable of registering 25 psi over the design pressure shall be installed 

down-stream from the supply shut-off valve if one is not included in the system. 

D. Preparation for Test 

1. Insulated lines shall have all joints left exposed until completion of the test. 

E. Test Pressure 

1. The test pressure shall be equal to the maximum pressure that the line will be subjected to 

under normal operating conditions as determined by the Engineer. 

F. Test Procedure 

1. Liquids 

a. See that all personnel not involved in the test vacate the area. 

b. Allow the system fluid to enter the system slowly while venting the air at the extreme 

far and uppermost points. For all pipelines exceeding 500-ft in length, the maximum 

rate of filling shall be limited to that which produces a maximum nominal flow 

velocity of one foot per second in the pipe to be tested. 

c. When the system is full and all air is vented, close the vents. 

d. Allow the pressure in the system to build up to the full line pressure. 

e. Inspect entire system for leaks. 

2. If leaks are found, the lines shall be relieved of pressure, purged if necessary, and repaired. 

Tests shall be repeated for repaired sections. 

G. Test Records 

1. Records shall be maintained of all tests performed. 

2. Test records shall include: 

a. Date of Testing 

b. Identification of Piping Tested 

c. Test Fluid 

d. Test Pressure 

e. Signature[s] of Contractor 
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3. If leaks are found, they shall be noted on the record. After correction, retesting is required. 

4. Test records shall be maintained by the Contractor and 4 copies furnished to the Engineer. 

END OF SECTION 
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SECTION 15250 

 

THERMAL INSULATION 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. This Section specifies the basic materials and methods of installation for insulation for piping 

systems.  

1.02 RELATED WORK 

A. System applications for insulations are specified in other sections of Division(s) 15. 

B. Pipe shields and pipe saddles for HVAC piping shall be provided as specified in Section 15505.  

C. Heat tracing for HVAC piping shall be provided as specified in Section 16020. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 013300, the following for each insulation by System:  

manufacturer's product data showing conformance with this Section for all required insulations, 

jackets, covers, coatings, adhesives, fasteners, supports and appurtenances; and complete 

manufacturer's instructions for installation of all required items. 

B. All submittals shall contain a statement that Sections defining specific insulation types and 

thickness and all other referenced Sections have been read and complied with. The certification 

statement shall specify the specific Sections and be made by all of the following that are 

applicable: the Contractor, subcontractor, and the vendor. The statement shall be an individual 

statement for each party involved, and shall be included with every submittal and resubmittal. 

C. All material deliveries must have accompanying manufacturer's certifications attesting to 

satisfactory results of product testing showing conformance with this Section. 

D. In general, corrections or comments or lack thereof made relative to submittals during review 

shall not relieve the contractor from compliance with the requirements of the Drawings and 

Specifications. Submittals are for review of general conformance with the design concepts of 

the project and general compliance with the Contract Documents. The contractor is responsible 

for the final design conforming and correlating all quantities and dimensions, selecting 

fabrication processes and techniques of construction, coordinating the work of all trades, and 

performing the work in a safe and satisfactory manner. 

1.04 REFERENCE STANDARDS 

A. National Fire Protection Association (NFPA). 

B. Occupational Safety and Health Administration (OSHA). 

C. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 
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1.05 QUALITY ASSURANCE 

A. The insulation materials to be furnished under this Section shall be essentially the standard 

products of manufacturers regularly engaged in the manufacture of insulation systems. 

B. Several manufacturers are indicated as acceptable for each type of insulation in these 

specifications. The insulation subcontractor shall be responsible for determining that all 

insulation supplied for the project is suitable for installation in the spaces indicated. The 

insulation subcontractor shall also ensure that all materials used are compatible and in 

compliance with applicable codes and standards. 

C. The Owner and Engineer reserve the right to sample and test any materials after delivery and to 

reject all components represented by a sample that fails to comply with the specified 

requirements. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. All materials shall be inspected for size, quality, and quantity against approved shop drawings 

upon delivery. 

B. Delivery schedule of all equipment shall be coordinated with the Contractor. Equipment ready 

for shipment prior to the agreed-on shipping date shall be stored without cost to the Owner by 

the manufacturer. 

C. All equipment shipped that is exposed, such as on a flatbed truck, shall be protected during 

transit. The equipment shall be protected from moisture, road salt, dirt, and stones or other 

materials thrown up from other vehicles.  

D. All materials shall be suitably packed for shipment . Each package shall be labeled to indicate 

the project and the contents of each package. Where applicable, equipment numbers shall be 

marked on the container.  

E. All materials shall be stored in a covered dry location off of the ground. When required to 

protect the materials, they shall be stored in a temperature-controlled location. 

1.07 DEFINITIONS 

A. Particular terminology used under this Section is defined as follows: 

1. Traffic Level and Personnel Level - Areas including process areas, equipment rooms, and 

other areas where insulation may be damaged by normal activity and local personnel 

traffic. Area extends to 8 feet above floor, walkways, platforms and stairs; and horizontally 

3 feet beyond the edge of walkways, platforms, and stairs.  

2. Exposed Piping– Piping visible from the floor level; includes all piping in equipment 

rooms, mechanical rooms, etc. 

3. Concealed Piping - Piping not visible from the floor level; includes piping  in shaftways. 

4. Ventilated Spaces - Areas supplied with outdoor air on a continuous or intermittent basis. 

The outdoor air may be heated and/or cooled or untreated. 
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5. Heated Spaces - Areas where heat is supplied to maintain a minimum temperature during 

the heating season. 

6. Unheated Spaces - Areas where heat is not applied and there is no minimum temperature 

during the heating season. 

7. Conditioned Spaces - Areas that are provided with heating and mechanical cooling. 

8. Non-Conditioned Spaces - Areas that are not provided with mechanical cooling. 

9. Indoor Piping - Piping within a building that is not exposed to the weather. 

10. Outdoor Piping - Piping that is not within a building and which is exposed to the weather. 

PART 2  PRODUCTS 

2.01 GENERAL 

A. All materials and integrated insulation assemblies furnished shall have flame spread ratings of 

not over 25 and smoke developed rating of not over 50 as established by tests conducted in 

accordance with ASTM E84. 

B. The toxicity of the solvents used shall not exceed a maximum allowable concentration of 200 

ppm or the latest value published by the American Conference of Governmental Industrial 

Hygienists and OSHA. 

2.02 INSULATION FOR COLD PIPING WITHOUT VAPOR BARRIER (TYPE I-2) 

A. Cold piping systems without vapor barrier include but are not limited to: 

1. Cooling Tower Water, Outdoor. 

2. Non-Potable Cold Make-Up Water, Outdoor. 

3. Drain/Overflow, Outdoor 

B. Insulation Material - Molded rigid fiberglass sectional pipe insulation rated to 850 degrees F. 

The insulation shall have a maximum "K" factor of 0.24 at 75 degrees F mean temperature. 

Insulation shall comply with ASTM C547, Type I to 850 degrees F. 

C. Jacket: 

1. Outdoor Piping - Jacket shall be factory or field-applied 0.016-inch thick aluminum. The 

jacket shall include a 0.003-inch polyethylene sheet that is laminated to the metal to create 

a moisture barrier. 

D. Fitting Covers: 

1.  Outdoor Piping - Preformed aluminum covers. 

E. Acceptable manufacturers shall be Knauf, Manville Corp., Certain-Teed, Owens-Corning 

Fiberglas, or equal. 
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2.03 INSULATION FOR COLD PIPING WITH VAPOR BARRIER (TYPE I-3) 

A. Cold piping systems with vapor barrier include but are not limited to: 

1. Cooling Tower Water, Indoor. 

2. Chilled Water. 

B. Insulation Material - Molded rigid fiberglass sectional pipe insulation rated to 850 degrees F. 

The insulation shall have a maximum "K" factor of 0.24 at 75 degrees F mean temperature. 

Insulation shall comply with ASTM C547, Type I to 850 degrees F. 

C. Jacket: 

1. Indoor Piping - Jacket shall be kraft paper bonded to aluminum foil reinforced with 

fiberglass yarn and self-sealing lap with maximum permeability of 0.02 perms. 

D. Fitting Covers: 

1. Indoor Piping - Premolded one piece PVC covers. 

E. Acceptable manufacturers shall be Knauf, Manville Corp., Certain-Teed, Owens-Corning 

Fiberglas, or equal. 

2.04 INSULATION FOR COLD EQUIPMENT (TYPE I-11) 

A. Insulation for cold equipment applications 

B. Insulation Material - Fibrous glass semi-rigid board rated to 450 degrees F. The insulation shall 

have a minimum density of 3 pounds per cubic foot and a maximum "K" factor of 0.24 at 75 

degrees F. 

C. Jacket shall be field-applied glass cloth with vapor barrier. 

D. Acceptable manufacturers shall be Knauf, Owens-Corning Fiberglas, Manville Corp., Certain-

Teed, or equal. 

2.05 ACCESSORY MATERIALS 

A. Adhesives, coatings, and vapor barrier materials shall be compatible with the insulation as 

recommended by the insulation manufacturer. Submit a certified statement attesting to the 

approval of the materials by the insulation manufacturer. Adhesives, sealants, mastics, and 

coatings shall be manufactured by Foster, H.B. Fuller Construction Products, Childers, or 

approved equal. Foster and Childers (CP) Numbers are listed below by adhesive/sealant/coating 

types. 

1. Lagging adhesive/coating: 30-36, CP-50, AMV-1.  

2. Vapor barrier coating: 30-35, CP-30.  

a. Permeance shall be 0.013 perms or less at 43 mils dry per ASTM E96, Procedure B. 

3. Vapor seal lap adhesive: 85-20, CP-82.  
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4. Metal Jacketing/Flashing Sealant:  95-44, CP-76.  

5. Weather Barrier mastic (light gray): 46-51, CP-10-1.  

2.06 FITTING COVERS 

A. Fitting covers shall be premolded shapes with PVC jackets and fiberglass inserts to insulate 

elbow fittings.  Insert shall have a maximum “K” value of 0.28 at 75 degrees F mean 

temperature.   

Basis-of-Design product is Zeston 2000 by Johns Manville, similar products by Proto Corp, or 

equal. 

PART 3  EXECUTION 

3.01 GENERAL 

A. Do not apply insulation prior to testing and acceptance of piping and/or equipment. Insulation 

shall not be applied to damp or frosty surface. Clean dust, dirt, grease, and moisture from 

surfaces of pipes before applying insulation or insulation adhesives. Nameplates and equipment 

certification and data tags affixed to any piece of apparatus shall not be covered. Where two 

layers of insulation are used, stagger all joints both ways. Secure each layer independently. 

Continue insulation and jacketing through interior walls and partitions, except for ones that are 

sealed with a mechanical seal. 

B. The Contractor shall not install any equipment or materials until the Owner and Engineer have 

approved all submittals. If any equipment or materials are installed prior to approval of the 

submittals, it shall be at the Contractor's risk. 

C. Insulation, adhesives, coatings, and vapor barrier materials shall be applied in accordance with 

manufacturer's recommendations. Do not apply these materials when ambient temperature is 

above or below the maximum and minimum ambient temperature, respectively, specified as 

limits by the manufacturer. 

D. All penetrations through a vapor barrier for hangers, instruments, etc., shall be sealed to provide 

a complete vapor barrier. The use of staples or other fasteners that penetrate the vapor barrier is 

not permitted. 

E. Insulation systems that require a vapor barrier shall be installed with an intact vapor barrier that 

covers the entire pipe, or piece of equipment to be insulated. All edges of insulation that do not 

abut another piece of insulation shall have the vapor barrier extended and sealed to the item 

being insulated. All penetrations through the insulation such as for thermowells, test ports, 

nameplates, or other items shall have the vapor barrier extend over the edges of the insulation 

and sealed to the item being insulated.  

F. For insulated items exceeding 100 square feet, or 20 feet in length, extend the vapor barrier to 

the item being insulated to reduce the area or length within a single enclosed area to the 

dimensions listed above. 
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3.02  INSTALLATION OF PIPING INSULATION 

A. Preformed sectional insulation and jacketing shall be used where possible. The use of blanket 

insulation shall be limited to fittings that cannot be insulated with sectional insulation. All joints 

on preformed and fabricated insulation shall be accurately fitted to eliminate voids. Voids shall 

be eliminated by refitting or replacing the insulation. End joints shall be firmly butted to 

adjoining sections of insulation. 

B. Outdoor piping insulation shall be installed so as to keep the insulation dry. Joints shall be 

located to prevent the entrance of water.  

Breaks in jacketing caused by vertical connections or instruments shall be protected by hoods or 

cones. Where there are breaks in the jacket, plastic moisture barriers shall be provided under the 

jacketing to protect the insulation. Insulation and jacketing of valves shall be waterproofed. 

Insulation and jacketing of the valve shall be removable to allow servicing of the valve. 

C. Vapor seal adhesive shall be used to seal seams and to butt sections on all cold piping if self-

sealing laps are not provided. The use of staples or any other fastening method that would 

penetrate the vapor barrier is not permitted on cold piping systems. Staples may be used on hot 

piping systems where there is no potential for condensation. 

D. Metal or plastic jacketing shall have its joints staggered from those of the insulation. Joints 

between jacketing and insulation shall be staggered a minimum of 3 inches. 

E. Metal or plastic jacketing shall have a minimum 3-inch overlap on longitudinal joints and end 

joints. Longitudinal joints in horizontal piping shall have the outer lap of the joint pointed down 

to shed water. The end of the outer lap shall be located at the five or seven o'clock positions. 

F. Where piping is provided with electric heat tracing the insulation shall not be installed until the 

heat tracing has been tested and accepted. Insulation shall be sized to allow for the heat tracing 

line without deforming the insulation. 

G. Where supports, anchors, or guides are in direct contact with cold piping, insulate the item in 

contact a distance of four times the insulation thickness. Clamps and non-welded support 

devices shall be contained within the insulation. The space within insulating saddles at pipe 

hangers shall be filled with insulation. 

H. On vertical risers exceeding 15-feet in height, provide intermediate support for the insulation. 

For carbon steel pipe, this support shall consist of angle clips or other suitable devices welded to 

the pipe at about 15-feet on centers and concealed by the pipe covering. On non-carbon steel 

piping, clamps, or other non-welded devices shall be used. 

I. Unless otherwise specified, insulate all valves, control valves, fittings, pipe specialties, and all 

other components that could be construed as being part of the piping system. Insulate valve 

bonnets to a point just below the stuffing box. 

J. Bridge flanges, unions, and pipeline strainers with block or sectional insulation wired in place. 

Wire shall be black steel, annealed. Stop the pipe insulation a sufficient distance to allow 

removal of flange bolts without disturbing the pipe insulation and extend the block at least 2 

inches over the adjacent pipe insulation. Flange covers shall be designed for removal without 

damaging the pipe insulation. Fill voids with blanket insulation. 
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K.   Where there are lines run between two different piping systems, e.g., make-up water line 

between city water and condenser water, the interconnecting line shall be insulated the same as 

the system having the most rigid requirements. If one of the lines is not insulated, the 

interconnecting line shall be insulated the same as the insulated line. 

3.03 INSULATION FOR COLD PIPING WITHOUT VAPOR BARRIER (TYPE I-2) 

A. Installation: 

1. Apply insulation in thicknesses indicated. Laps and joints shall be sealed using self-sealing 

laps or outward clinch staples. Laps in horizontal piping shall be at the top. 

2. Where factory-applied aluminum jacket is specified, factory-supplied aluminum closures 

with sealing compound shall be used at all joints. Seams shall be located to shed water. 

3. Where field-applied aluminum jacket is specified, the jacket shall be attached with 

aluminum draw bands located within 3 inches of each joint and 24-inch on center 

maximum. Jacket piping shall have joints arranged to shed water. 

4. Fittings shall be wrapped with blanket insulation to provide the same insulation value as 

required for straight piping. Aluminum fitting covers shall be attached by aluminum draw 

bands with joints sealed with sealing compound adhesive and located to shed water. 

5. Insulation thickness for HVAC piping shall be as specified in the respective piping system 

Sections.  

B.  

3.04 INSULATION FOR COLD PIPING WITH VAPOR BARRIER (TYPE I-3) 

A. Installation: 

1. Apply insulation in thicknesses indicated. Laps and joints shall be sealed using self-sealing 

laps or vapor barrier tape. Laps in horizontal piping shall be at the top. Seal ends of 

insulation sections at flanges, valves, and fittings on 15-foot centers in straight pipe with 

vapor barrier coating that extends from vapor barrier jacket to the piping. All penetration of 

the vapor barrier shall be sealed vapor tight, including staples if used. 

2. Where field-applied aluminum jacket is specified, the jacket shall be attached with 

aluminum draw bands located within 3 inches of each joint and 24-inch on center 

maximum. Jackets on outdoor piping shall have joints arranged to shed water. 

3. Fittings shall be molded fiberglass or mitered sections of pipe insulation to provide the 

same insulation value as required for straight piping.  

PVC fitting covers, where specified, shall be sealed with vapor seal adhesive. 

Circumferential edges shall be wrapped with vapor barrier tape. Where preformed 

aluminum fitting covers are specified, a vapor barrier coating reinforced with glass cloth 

shall be applied directly to the insulation before installing the fitting cover. The vapor 

barrier shall be installed in accordance with the coating manufacturer's instructions. 
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Aluminum fitting covers shall be attached with aluminum draw bands with joints located to 

shed water. 

B. Insulation thickness shall be as specified in the respective piping system Sections. 

  

3.05 INSULATION FOR COLD EQUIPMENT (TYPE I-11) 

A. Apply insulation in the thickness indicated. Cut insulation to fit the surfaces. Hold in place by 

means of lacing 14 gauge galvanized wire or 1/2-inch by .015-inch stainless steel bands at a 

maximum of 12-inch on center. Where required, provide welded studs, clips, or angles as 

anchors for wires or bands. Fill joints and indentations with an insulation cement and 

galvanized bead at corners. Finish with a second 1/4-inch coat of insulating cement worked to a 

smooth hard surface. Do not cover nameplate, and neatly bevel the edges of the insulation and 

coating at edges of all nameplates. Seal insulation with a brush coat of lagging adhesives. 

Embed into the wet coating a layer of glass cloth. Lap seams a minimum of 2 inches and 

smooth out to avoid wrinkles. Apply second coat of lagging adhesive. When dry, finish with 

two coats of white vapor barrier coating. 

B.  Pump bodies shall be insulated in two sections so that the top half of the pump casing may be 

removed without disturbing the insulation on the lower half. The joint between the two sections 

of the insulation shall be filled with joint and sectional sealer which can be removed when 

dismantling the pump. 

C. Insulation thickness shall be specified with the respective equipment. 

END OF SECTION 
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SECTION 15500 

 

HVAC GENERAL PROVISIONS 

PART 1  GENERAL 

1.01  SCOPE OF WORK 

A. These Specification Sections and Drawings cover(s) the general requirements of the HVAC 

work to be performed and shall not void any of the requirements specified under the General 

Conditions or General Requirements. 

B. Requirements specified herein shall be modified only if specified otherwise for particular 

application in other Divisions. 

C. Work to be included under the "Scope of Work" of each HVAC Specification Section  shall 

include all labor, material, equipment, tools and services necessary to furnish, deliver, unload, 

install, test and place in satisfactory operation the equipment, services and systems as called for 

under each HVAC Section including any incidental work not shown or not specified but which 

can reasonably be inferred as belonging to the various systems and necessary in good practice to 

provide a complete and satisfactory operating system. 

D. This HVAC specification is incomplete without the information contained on the Drawings and 

in the Schedules.  

E. Description of the work included in each Section is not intended to in any way limit the above 

broad statement, but is intended as a more specific mention of the most important items 

included therein. 

F. Piping, and equipment shown on the Drawings is intended to be approximately correct to scale, 

but figured dimensions and detailed drawings of the actual equipment furnished shall be 

followed in every case. The Drawings shall be taken in a sense as diagrammatic. Size of piping 

is shown, but it is not the intent to show every offset or fitting, nor every hanger or support, or 

structural difficulty that may be encountered. To carry out the intent and purpose of the 

drawings all necessary parts to make a complete working system ready for use shall be 

furnished without extra charge. Contractor shall be responsible to coordinate the system 

installation and routing with the work of all trades. 

1.02 RELATED WORK 

A. Cutting and patching, except for items specified herein, is included in Division 01. 

B. Temporary heating, electric power and lighting is included in Division 01. 

C. Concrete work except for furnishing of required anchor bolts, sleeves and templates, which 

shall be furnished with equipment, is included in Division 03. 

D. Structural steel and miscellaneous metal, except for supplementary steel required for hangers, 

equipment supports, anchors and guides, is included in Division 05. 
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E. Painting, except for factory finished equipment, shop painting and identification labeling, is 

included in Division 09. 

F. Plumbing, except water and drain closing in connections to HVAC equipment, is included in 

other Sections of this Division. 

G. Electrical field wiring, except for field wiring for automatic temperature controls as specified 

and as shown on the HVAC Drawings, is included in Division 16. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 013300, Shop Drawings specified in the individual 

Sections. Submittals shall include the following: 

1. Catalog data for motors to include operating efficiency. 

2. Catalog data on vibration isolator including operating efficiency and layout diagram that 

locates the isolator on the equipment by model number. 

3. Catalog data on bearings and confirmation of bearing life for the service specified. 

4. Information on coatings as specified in the coating section. 

5. Shop drawing data shall include performance curves, data sheets, flow diagrams, wiring 

diagrams, and descriptive drawings. 

B. For units that will be shipped exposed, provide a description of the protective packaging that 

will be used during transit. 

C. Submittals shall contain a statement that Section 15500 and other referenced Sections have been 

read and complied with. Certification statement shall be made by all of the following that are 

applicable: Contractor, sub-contractor, and vendor. Statement shall be an individual statement 

for each party involved, and shall be included with every submittal and resubmittal. 

D. Submit to the Engineer as provided in Section 017823, Operating and Maintenance Manuals. 

The following information shall be considered a minimum. Where applicable, provide 

information required for specific pieces of equipment. 

1. Personnel familiar with the operation and maintenance of the specific information shall 

prepare manuals.  

2. Equipment shall be identified with the Engineer’s Equipment Numbers and Identification 

as shown in the Schedules and on the Drawings. 

3. Provide information in three-ring binders with sheets having reinforced punches. Tabbed 

dividers shall separate all sections. Drawings will be bound in the manual, or contained in 

envelopes bound into the manual.  

4. Contents - Each volume shall contain the following minimum contents: 

a. Installation including instructions for unpacking, installing, aligning, checking, and 

testing. Foundation data, allowable piping loads, and electrical design shall be 

included. 
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b. Operating Instructions to provide pre-operational checks, startup and shutdown, and 

description of all control modes. Include emergency procedures for all fault conditions 

and actions to be taken for all alarms. Procedures for long-term storage shall be 

included. 

c. Maintenance shall include preventive and corrective. Schedules for test of other 

functions shall be included. Provide a list of tools required to service the equipment. 

Troubleshooting instructions, including a troubleshooting guide, shall be included. 

E. Spare Parts List. 

F. In general, corrections or comments or lack thereof made relative to submittals during review 

shall not relieve Contractor from compliance with the requirements of the drawings and 

specifications. Submittals are for review of general conformance with the design concepts of the 

project and general compliance with the contract documents. Contractor is responsible for the 

final design conforming and correlating all quantities and dimensions, selecting fabrication 

processes and techniques of construction, coordinating the work of all trades, and performing 

the work in a safe and satisfactory manner. 

G. All of the above submittals shall be included with the submittal for the equipment with which 

they are associated. 

1.04 REFERENCE STANDARDS 

A. Latest published issue of Standards or Recommendations of the following listed Societies, 

Associations or Institutes in effect three months prior to the date of this Contract are part of this 

Section. These shall be considered as minimum requirements. Specific requirements of this 

Section and/or Drawings shall have precedence. In case of conflict between published 

requirements, the Engineer shall determine which is to be followed. 

B. Abbreviation and the title of Federal, State, and industry standards, technical societies, 

associations, and institutes and other organizations used are as follows: 

1. AABC - Associated Air Balance Council. 

2. ACGIH - American Conference of Governmental Industrial Hygienists. 

3. ADC - Air Diffusion Council. 

4. ABMA - American Bearing Manufacturers Association. 

5. AMCA - Air Movement and Control Association. 

6. ANSI - American National Standards Institute. 

7. AHRI - Air-Conditioning, Heating and Refrigeration Institute. 

8. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers. 

9. ASME - American Society of Mechanical Engineers. 

10. ASTM - ASTM International. 
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11. CTI - Cooling Technology Institute. 

12. FM - Factory Mutual Engineering and Research Corp.  

13. IBR - Institute of Boiler and Radiator Manufacturers. 

14. IEEE - Institute of Electrical and Electronics Engineers. 

15. NIST - National Institute of Standards and Technology. 

16. NEBB - National Environmental Balancing Bureau. 

17. NEC - National Electrical Code. 

18. NEMA - National Electrical Manufacturers Association. 

19. NFPA - National Fire Protection Association. 

20. OSHA - Occupational Safety and Health Administration. 

21. SMACNA - Sheet Metal and Air Conditioning Contractors National Association. 

22. UL - Underwriters Laboratories. 

1.05 QUALITY ASSURANCE 

A. Equipment of a given type included in this Section shall be furnished by or through a single 

manufacturer or as specified on the schedules. 

B. Inspection by the Engineer's representative, or failure to inspect, shall not relieve Contractor of 

responsibility to provide materials and perform the work in accordance with the documents. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Materials shall be inspected for size, quality, and quantity against approved shop drawings upon 

delivery. 

B. Delivery schedule of all equipment shall be coordinated with Contractor. Equipment ready for 

shipment prior to the agreed-on shipping date shall be stored without cost to the Owner by the 

manufacturer. 

C. Materials shall be suitably packed for shipment and long-term storage. Each package shall be 

labeled to indicate the project and the contents of each package. Where applicable, equipment 

numbers shall be marked on the container.  

D. Equipment shipped that is exposed, such as on a flatbed truck, shall be protected during transit. 

Equipment shall be protected from moisture, road salt, dirt and stones or other materials thrown 

up from other vehicles. Electrical components shall be protected as above, but with special 

attention to moisture. Method of shipment protection shall be defined in the submittals. 

E. Instructions for the servicing and startup of equipment in long-term or prolonged storage shall 

accompany each item. 
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F. Materials shall be stored in a covered dry location off of the ground. When required to protect 

the materials, they shall be stored in a temperature-controlled location. 

1.07 DEFINITIONS 

A. Particular terminology used under this Division is defined as follows: 

1. Air Conditioning: Environmental control of temperature, humidity, cleanliness and air 

circulation, including the cooling of an enclosed space. 

2. Air Conditioner or Air Conditioning Unit: One or more field-erected or factory-made 

assemblies, which includes the refrigeration compressor-condenser assembly, for the 

handling and control of air temperature, humidity, and cleanliness used for cooling. 

3. Fan-Unit: Any unit or assembly containing a fan, motor, and drive. 

4. Temperature Controller: Any device which is used to modulate the automatic temperature 

control system by a change in temperature at the location of the controller. 

5. Explosion Proof: Any equipment or device which is called to be explosion proof shall be 

certified as explosion proof as a complete unit. 

1.08 COORDINATION 

A. Drawings indicate the extent and general arrangement of the systems. If any departures from the 

Drawings or specifications are deemed necessary, details of such departures and the reasons 

therefor shall be submitted as soon as practical for review. No such departures shall be made 

without the prior written concurrence of the Engineer. 

B. Contractor shall coordinate locations and placement of concrete inserts and welding attachments 

with the structural engineer. 

C. Contractor shall assume full responsibility for coordination of the HVAC systems, including 

scheduling and verification that structures, piping, and the mounting of equipment are 

compatible.  

1.09 ENGINEERING SERVICES 

A. When engineering services are specified to be provided by the Contractor, Contractor shall 

retain a licensed professional engineer to perform the services. The engineer shall be licensed at 

the time the work is done and in the State in which the project is located. If the State issues 

discipline-specific licenses, the engineer shall be licensed in the applicable discipline. In 

addition, the engineer shall be experienced in the type of work being provided. 

B. All work shall be done according to the applicable regulations for professional engineers, to 

include signing, sealing and dating documents. When submittals are required by a professional 

engineer, in addition to state required signing and sealing, a copy of the current wallet card or 

wall certificate indicating the date of expiration shall be included with the submittal. 
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1.10 ELECTRIC MOTORS 

A. Electric motors in NEMA frame sizes shall conform to the requirements in Division 16 unless 

otherwise specified herein. 

B. Motor manufacturer shall confirm that motors used to power equipment are provided with 

bearings that will provide a bearing life equal to the driven equipment or better. Confirmation 

shall be included with shop drawing submittal. 

C. Motors will be selected to be non-overloading over the entire operating range of the equipment. 

A safety factor of 25 percent shall be added to motors up to and including 50 horsepower. A 

safety factor of 15 percent shall be added to motors over 50 horsepower. Motors indicated in the 

schedules are to be considered a minimum. Schedule sizing is not to limit compliance with the 

above requirements. 

1.11 SPARE PARTS 

A. Spare parts shall include all special items on the manufacturer's standard list of spare parts.  

B. In addition to special items, the following spare parts shall be provided: 

1. Furnish all special tools required for normal operation and proper servicing of the 

equipment. 

2. Spare parts shall include all items on the manufacturer's standard list of spare parts and the 

following for each unit: 

a. One complete set of drive belts for each piece of belt driven equipment. 

C. Pack spare parts in containers suitable for extended storage without deterioration of the parts. 

Containers shall be clearly labeled designating contents, pieces of equipment for which 

intended, and equipment identification numbers. 

1.12 WARRANTY 

A. In the event that the equipment or components fail to perform satisfactorily at any time within 

the Defects Liability Period, the Contractor shall replace it with one capable of operating as 

specified, and shall comply with the requirements in Division 01. Contractor shall be 

responsible for costs incurred in furnishing and installing the replacement equipment. 

PART 2  PRODUCTS 

2.01 ELECTRICAL EQUIPMENT 

A. Certain items of electrical equipment which are furnished under this Section shall meet the 

requirements specified in Division 16: 

1. Disconnect switches, motor starters and combination motor starters (starters with 

disconnecting means and short circuit protection) shall be as specified in Division 16. 

2. Raceways, boxes and fittings shall be as specified in Division 16. 

3. Wires and cables shall be as specified in Section Division 16 . 
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B. Electrical enclosures and panels, including automatic temperature control panels and 

components, shall be suitable for the environment and electrical classification for the space in 

which they are located. Type of enclosure for the various spaces shall be as specified in 

Division 16. Refer to Electrical Drawings for the space classifications. 

C. Where location designations are not shown on HVAC Drawings, refer to Electrical Drawings. 

2.02  EQUIPMENT VIBRATION ISOLATORS AND MOUNTINGS 

A. General: 

1. Unless otherwise specified in this Division, all machinery or vibrating mechanical 

equipment shall be isolated from the building structure by vibration isolators with a 

minimum deflection as specified. Operating equipment that can transmit objectionable 

vibration and noise must be installed with special types of vibration isolators such as 

flexible connectors to piping, and wiring. In more critical areas and under particular 

conditions, additional vibration isolators shall be installed as specified in other related 

Sections in this Division, or in specific equipment schedules. 

2. Equipment shall be provided with attachment points for floor or suspended mounting that 

will safely transmit all loads including seismic to the supports. 

3. Vibration isolator manufacturer shall be responsible for the proper selection of vibration 

isolators suitable for the particular application. Selection of the vibration isolator shall 

include the following factors: 

a. Equipment weight. 

b. Equipment operating frequencies. 

c. Type of building support structure. 

d. Seismic forces as required by the applicable building codes to include shear, tension 

and compression due to the code specified loads. 

4.   

5. Floor-mounted vibration isolators shall be bolted to the floor or framing on which they rest. 

Bolts shall be arranged to prevent transmission of vibration through the bolts. 

6. Isolation devices for a single piece of equipment shall be selected for a uniform static 

deflection according to distribution of weight in the equipment. 

7. All pieces of equipment that have a variation in weight during operation or maintenance 

such as, but not limited to, cooling towers, shall have built-in vertical limit restraints to 

limit motion to a maximum of 1/4-inch. 

8.  Isolators exposed to the weather or where called for on the Drawings shall be provided 

with corrosion protection.  

Steel parts other than springs shall be galvanized. Parts subject to wear or rubbing shall be 

non-corrosive material such as rubber or stainless steel. Springs and hardware shall be 

cadmium plated or otherwise provided with an approved coating. 
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9. After installation of equipment, isolators shall be adjusted for proper loading and 

distribution of weight. 

10. The existing steel structural members under the cooling tower frames shall be used to 

distribute the weight of the cells to the vibration isolators.  The existing structural members 

shall be re-used for installation of the new tower cells. 

B. Types - The following types of vibration isolators may be used. 

1. Isolation Types for Floor Mounting: 

a. Single elastomer-in-shear isolators shall be molded mound shaped elements designed 

for 1/4-inch deflection under the imposed static load. Double elastomer-in-shear 

isolators shall be two such elements assembled in series or a molded element designed 

to provide 1/2-inch deflection under the imposed static load. Elastomer-in-shear 

isolators shall be properly housed to prevent bulging and shall be provided with 

adequate facilities for bolting to equipment and floor slab. 

b. Spring isolators shall be freestanding and laterally stable without any housing and 

shall be equipped with acoustical-friction pads, leveling bolts, and bolt holes for 

anchoring to floor slab. Springs shall have a minimum ratio of outside diameter to 

operating spring height of 0.8 and an additional travel to solid equal to 50 percent of 

the specified deflection. Where housed springs are specified or required, provide units 

with telescoping cast iron or steel housing, containing one or more springs, complete 

with resilient alignment insert and a minimum of 1/4-inch-thick rubber or neoprene 

sound deadening pad bonded to the base of housing. 

c. Rubber pad: Heavy load pads shall be 1-1/4-inch thick and shall consist of a high load 

capacity elastomer pad sandwiched between two 1/8-inch-thick steel load distribution 

plates capable of supporting loads up to 250 psi. For large pad area, steel plates of 

suitable thickness shall be provided to distribute the load. 

d. Rubber pad: Light load pads shall be neoprene corrugated single layer, laminated 

double layer, or laminated with 1/2-inch-thick fine granular composition cork 

sandwiched between two 1/4-inch layers of corrugated, oil-resistant neoprene. Pads 

shall be capable of loading to 50 psi. 

e. Restrained spring isolators shall include the features specified for spring isolators as 

well as a rigid housing to limit vertical travel. Housing shall include a neoprene base 

pad and bolt holes for anchoring the housing to the structure. Housing shall include 

removable spacers and be suitable as blocking during equipment installation. 

Restraining bolts on the housing shall have rubber grommets and adequate annular 

space to prevent interfering with the spring action during normal operation. Isolators 

shall be wind or seismically restrained. 

2. Isolation for Suspension: 

a. Isolation hangers shall be a combination of a 1-1/4-inch-thick elastomer and spring 

elements in series contained within a structural rigid one-piece hanger box. Springs 

shall have a minimum ratio of outside diameter to operating spring height of 0.8 and 

an additional travel to solid equal to 50 percent of the specified deflection. Springs 

shall be seated on the hanger box with a neoprene cup and isolation bushing.  

b. Neoprene element shall have a bushing to prevent hanger rod contact with the housing 

box. Lower rod shall be free to swing in an approximate 30-degree arc without 

touching the spring or the housing. 

3. Isolation for Piping: 
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a. Isolation for systems with operating temperatures 200 degrees F and less shall be 

spherical or double spherical EPDM connectors. Connectors shall have multiple plies 

of corded fabric reinforcing. Connectors shall be rated for 250 psi at 170 degrees F. 

For equipment with connections from 2-1/2 to 12-inch, 90-degree bend connections 

can be used. Straight connections shall be double sphere and bend connections shall 

be single sphere. Provide control cables or rods to prevent excessive elongation on 

straight connection where required. Manufacturer shall confirm the suitability of the 

connector for the temperature, pressure, and pipe contents for the systems. 

C. Rigidly Mounted Equipment: 

1. When equipment doesn't require vibration isolation, it shall be firmly attached to the 

building structure. Bolts and support structure shall include allowances for seismic and 

wind loads as required by the applicable building codes to include shear and moment loads. 

D. Unless specifically noted in other Sections or on specific equipment schedules, equipment shall 

be provided with vibration isolation as defined by the following table: 

 

 

Type of 

Equipment 

 

Vibration 

Isolation 

Type 

 

Minimum 

Deflection 

for Slab 

on Grade 

Inches 

 

Minimum 

Deflection 

for up to 20-

ft floor span 

inches 

 

Minimum 

Deflection for 

20-ft to 30-ft 

Floor Span 

Inches 

 

Minimum 

Deflection for 

30-ft to 40-ft 

Floor Span 

Inches 

 

Cooling Towers 

 

Restrained 

Spring 

Mounts 

 

0.25 

 

0.75 

 

0.75 

 

1.75 

E. Acceptable isolator manufacturers shall be Mason Industries, Amber Booth, Kinetics Noise 

Control, , Vibro-Acoustics, VMC Group, or equal. 

2.03 SEISMIC RESTRAINTS 

A. Seismic restraints shall be provided for all piping and equipment as required by applicable 

codes.  All seismic criteria and design shall comply with Connecticut State Building and 

Mechanical Codes.  

B. Materials of construction for seismic supports shall be the same as those specified for 

equipment supports and hangers, and pipe hangers. Bolts shall be stainless steel regardless of 

the specified support material. 

C. Where the seismic criteria and size of piping are within the limits of the latest edition of the 

SMACNA Seismic Restraint Manual, the restraints as defined in the manual can be used. 

Restraints shall be selected from Tables for Seismic Hazard. 

D. Contractor shall retain a professional engineer to provide seismic loadings and designs of 

seismic restraints. This will include but not be limited to the following: 
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1. Provide seismic loadings to the vibration isolation supplier based on actual equipment 

being used to allow the proper selection of vibration isolators. 

2. Provide sizing of bolts for attachment of non-vibrating equipment to the structure based on 

the actual equipment being used. 

3. Provide design of required additional bracing for equipment when vibration isolators or 

bolts are not adequate to withstand seismic forces. 

4. Provide design of bracing for all suspending equipment. 

E. Provide design of bracing for all piping and that exceeds the limitations of the SMACNA 

Seismic Restraint Manual. 

1. Where piping is subject to thermal expansion, the loads caused by the thermal expansion 

and contraction shall be included in the design of the restraint bracing. 

F. Signed and sealed calculations and details shall be submitted for record purposes. 

2.04  BEARINGS 

A. Grease lubricated bearings (except where driven by motors smaller than 1/2 Hp) shall be 

equipped with Zerk lubrication fittings and with provision for automatic relief of lubricant 

pressure away from fan wheel or pump seal. The latter may be accomplished by either built-in 

relief devices or automatic ball-and-spring relief fittings at the bottom of the bearing housing. 

B. Pressure reliefs shall be located outside of the units and shall be visible from maintenance 

locations. Lubrication fittings shall be located to be easily accessible from maintenance or 

operating levels. Where necessary, extension tubes shall be provided to bring the service fitting 

to an accessible location and the relief visible from the same location. 

C. Bearings for equipment in the schedule below shall have heavy-duty grease lubricated ball or 

roller bearings. Bearings shall have ample thrust provision to prevent end play during the 

normal life of the bearing.  

Unless specifically noted otherwise, fans and pumps shall have bearings for both the equipment 

and motors with the following ABMA L-10 life. 

1. Fans over 3000 cfm – 40,000 hours. 

2. Pumps over 500 cfm – 40,000 hours. 

3. Continuous duty fans or pumps with motors over 25 horse power 100,000 hours. 

4. Fans or pumps with motors over 50 horse power 100,000 hours. 

D. For systems with bearings requiring L-10 lives of 100,000 hours or greater, the equipment 

supplier shall provide calculations for both the equipment bearings and the motor bearings to 

confirm the bearing selections. For belt drives, the calculations shall include the effect of the 

sheave size, number of belts, the sheave location on the shaft, and the location of the motor to 

the driven sheave. 
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E. Equipment manufacturer shall provide confirmation of the required life based on the actual 

drive components. For motors 50 horsepower and greater, the bearing life calculations for both 

the equipment bearings and the motor bearings shall be provided.] 

2.05 FLAME AND SMOKE RATINGS 

A. Materials, including adhesives, surface coatings, sealers, assemblies of several materials, 

insulation, jacketing, finish, etc., shall have flame spread ratings not over 25 and smoke 

development ratings not over 50 as established by tests conducted in accordance with ASTM E 

84. 

B. These requirements shall apply to all circumstances whether the materials are field applied or 

have been applied by a manufacturer in his/her shop, or elsewhere, prior to delivery to the 

project for installation. 

2.06  V-BELT DRIVE 

A. V-belt drives shall consist of the driver and driven sheaves and one or multiple matched V-belts. 

Drives furnished to transmit less than 3/4 Hp may be a single groove, single belt type. Drives to 

transmit 3/4 Hp or more shall consist of at least two belts. Belts smaller than "A" cross-section 

shall not be used. 

B. Each sheave shall be grooved to match the belt selection, bored and keyed to fit the receiving 

shaft, and grooves shall be in parallel planes exactly perpendicular to the bore for the full 360 

degrees. Sheaves shall have keys and setscrews. Sheave material may be cast iron. 

C. Drive shall be sized 1.5 times the motor nameplate rating and also shall have ample strength to 

start the driven equipment by full voltage across-the-line motor starting. 

D. Where variable speed drive is specified, the drive sheave shall be of the variable pitch type 

which will provide a 5 percent speed variation of the driven equipment at the nominal rated 

speed. However, the higher speed side shall not cause the driven equipment to draw more than 

full nameplate rating horsepower from the driver. 

2.07 NOISE CRITERIA 

A. Selection of pumps, heating ventilating and air conditioning machinery and mechanical 

equipment and the installation of the system components such as piping shall be such as not to 

exceed to maximum permissible noise for non-equipment spaces as defined in Table 2, Design 

Guidelines for HVAC System Noise in Unoccupied Spaces contained in the 1995 edition of the 

ASHRAE Application Handbook. Under no conditions shall the noise created by equipment 

exceed the levels of permissible noise exposures of occupational areas as established by the 

OSHA and other Federal, State and local safety and health standards, codes and ordinances. 

B. Equipment supplier shall provide actual data for the equipment submitted. If the space does not 

meet the required criteria, and the noise level of the equipment is found to be the cause, the 

equipment supplier shall be responsible for the modifications required to correct the condition. 
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PART 3  EXECUTION 

3.01 INSTALLATION 

A. Contractor shall start up each piece of equipment and system and shall make all adjustments so 

that the system is placed in proper operating condition. 

B. Contractor shall not install any equipment or materials until the Owner and Engineer have 

approved all submittals. If any equipment or materials are installed prior to approval of the 

submittals, it shall be at the Contractor's risk. 

C. Coordinate the cooling tower vibration isolator quantity with the structural supports for the 

cooling tower. 

3.02 CLEANING AND DISINFECTION 

A. Piping and equipment shall be left in a thoroughly cleaned condition. Piping shall be thoroughly 

flushed to remove foreign materials prior to any cleaning procedure. Strainer baskets shall be 

removed, cleaned, and reinstalled at completion of cleaning operation and also at the 

completion of all system and equipment final tests. Flushing and cleaning shall be to the 

satisfaction of the Engineer. Furnish, install, and remove temporary piping and equipment used 

in the cleaning and flushing operations. Cleaning and flushing shall be performed as specified in 

other Sections. 

3.03 TESTS AND BALANCING 

A. General: Balance and test all systems. Test the work as required by the Engineer during the 

progress of the work to demonstrate the strength durability and fitness of the installation. 

Furnish all instruments, ladders, lubricants, test equipment and personnel required for the tests; 

including manufacturer's representatives for testing and start-up of all supplied equipment. 

Balancing and testing shall be performed as specified in other Sections. Before testing and 

balancing, systems shall be cleaned and disinfected as specified.  

Four copies of records of tests, measurements, settings of throttling devices and nameplate data 

shall be presented to the Engineer. 

B. Final Tests: Tests of all systems shall be carried out as required by the Engineer prior to final 

acceptance of the systems for the purpose of demonstrating satisfactory functional and operating 

efficiency as well as adjustment. During this period, setting of all automatic controls shall be 

checked and sufficient measurements taken to ensure that conditions are correct and that 

capacities are adequate to meet the specified requirements. Provide competent personnel to 

conduct all tests. Systems will not be considered complete until all tests have been concluded to 

the satisfaction of the Engineer and all other parties having jurisdiction. In event of leakage or 

defects, tests must be repeated until all faults are corrected. Tests shall be performed in the 

presence of the Engineer. General operating tests shall be performed under as near design 

conditions as possible. 

C. Testing and balancing of heating, ventilating, and air conditioning air and water systems shall 

be performed by an AABC or NEBB certified agency, which is independent of suppliers and 

installers on the particular job. Testing, adjusting, and balancing shall be done under the 

supervision of a qualified heating, ventilating, and air conditioning Engineer employed by the 
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air balance and testing agency. Reporting forms for testing and balancing shall be as 

recommended by the AABC or the NEBB. 

3.04 STARTUP AND TEMPORARY OPERATION 

A. Properly maintain and service all equipment and systems until the particular equipment or the 

system has been accepted by the Owner. 

B. This maintenance shall include compliance with the manufacturer’s operating and maintenance 

instructions as well as periodic checking and cleaning of the strainers and filters and the 

lubrication of moving parts and all required adjustments. 

C. Records of all maintenance and lubrication work performed on Owner or Contractor-furnished 

equipment shall be maintained at the construction or installation site and shall be available at all 

times for a review by the Owner or Engineer. At the request of the Owner or Engineer, copies of 

these records shall be submitted to the Owner for information and/or review. 

3.05 PAINTING AND COATINGS 

A. Unless otherwise specified, machinery and factory finished equipment such as pumps and other 

items of manufacture shall be hot dipped galvanized or shall have a factory-applied finish, color 

as standard with the manufacturer. Components fabricated from stainless steel do not require a 

coating finish unless otherwise specified. Tanks, supporting steel, hangers, rods and other 

uncoated or non-galvanized steel other than standard piping and fittings shall have a shop coat 

consisting of a suitable primer and finish coat. If not factory applied, prime coat shall be as 

specified in Division 09. Items not factory or shop primed prior to installation shall be suitably 

cleaned of rust and mill scale by wire brushing, sanding, or other means and prime painted 

immediately after installation. 

B. Contractor shall be responsible for the repair of defects, blemishes, holidays, and the like 

apparent in manufacturer’s coatings and shall ensure that materials used for such repair shall 

match and be compatible with the manufacturer's standard color, coatings, and practices. 

Surfaces to be repaired or recoated are to be prepared as recommended by the paint or coating 

supplier. Care shall be taken not to paint over nameplates.  

C. Furnish touch-up paint for the various types of equipment furnished and deliver unopened paint 

to the Owner at completion of the project. Amount of touch-up paint supplied shall be sufficient 

to cover 15 percent of the applicable painted surfaces or one pint, whichever is greater. 

D. Where specified, or called for on the following schedule, special corrosion resistant/protective 

coatings shall be provided. Whenever a protective coating is specified, the equipment shall be 

coated both inside and out. Whenever necessary to provide full coverage of the equipment, the 

equipment shall be completely disassembled to allow proper preparation and coating 

application. Any component that would block the coating process shall be removed. Equipment 

provided with gaskets or liners shall be coated before the application of the gasketing or liner. 

Equipment Vendor shall test rotating equipment after coating to confirm dynamic balance. If 

work needs to be done to correct the equipment balance, the integrity of the coating must be 

corrected after such work. 

E.  Items to be provided with a protective coating shall have the following data on the coating 

included with the unit submittal. Submittal shall include vendor data sheets on the specific 
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coating being used, corrosion resistance data sheets, and detailed application data sheets 

including surface preparation procedures. For baked coatings, submit a letter from the coating 

manufacturer that the company doing the actual coating operation is an approved coating 

company. When an equipment supplier provides the coating, the information shall be supplied 

by the coating manufacturers. 

F. Coating shall be factory applied by the equipment manufacturer/supplier. If this is not possible, 

coating shall be applied by a specialty shop under contract to the equipment 

manufacturer/supplier. After coating application is completed, the equipment 

manufacturer/supplier shall test the equipment and certify system operation prior to releasing 

the equipment to the job site. 

G. Coatings shall be of the following types: 

1. Manufacturer Standard Coating Type 0: 

a. Coating material shall be manufacturer’s standard as specified in the schedule below. 

Surfaces shall be prepared, primed and coated as required by the coating supplier. 

Heat curing shall be provided where required by the coating supplier. 

  

H. Holidays, runs, sags, blisters, or inclusions in the coating are unacceptable and will be 

corrected. With the approval of the Engineer, small areas no more than 4-in by 4-in may be 

corrected in the field. Larger faults shall be returned to the coater to be repaired. Faulty material 

shall be removed by sanding and in the case of blisters, the edges feathered. Material used for 

recoating shall be manufactured by the same manufacturer as the original coating and shall be 

suitable for field repairs. Touch up material shall have the same corrosion resistance as the 

original coating, and if the original coating required an ultraviolet protection, the same 

protection will be provided as part of the repair. Final mil thickness of the repaired coating shall 

be equal to the originally specified thickness. Where baked coatings have been damaged, the 

repair shall be made with heat applied to the repaired surface to cure the coating. After curing a 

solvent test as recommended by manufacturer shall be used to confirm that the coating is cured. 

I. Coating manufacturer shall supply direct to the Engineer a set of coupons showing the final 

appearance of the cured coatings. Coatings that do not match the supplied coupons will be 

rejected. 

3.06 BALANCE OF ROTATING EQUIPMENT 

A. Machines shall be balanced both statically and dynamically by the manufacturer within the 

limits of best commercial practices. Term ‘machine’, as used above, is to be considered as any 

piece of equipment which contains rotating components. Machines furnished shall have 

operating speed not exceeding 80 percent of the first critical speed. 

END OF SECTION 
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SECTION 15503 

 

HVAC - DEMOLITION 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Provide all labor, materials, equipment and incidentals required and remove and dispose of the 

HVAC systems, including piping, insulation, controls and equipment, in the existing building as 

indicated on the Drawings and as specified herein. 

B. Provide all HVAC demolition work associated with the removal of equipment from the existing 

facilities, including disconnecting and removing all piping to equipment being removed under 

other related Sections. 

C. Provide all work associated with the relocation of equipment for the existing and new facilities. 

D. The existing systems shall remain in service until they have been replaced by new or temporary 

systems. 

E. All demolition work shall be phased, and coordinated with construction work, to maintain 

operation of the condenser water and chilled water systems.  No service outages are planned for 

this project. 

1.02 RELATED WORK 

A. Disconnecting electrical equipment and removal of non-control wiring is included in Division 

16. 

PART 2  PRODUCTS (NOT USED) 

PART 3  EXECUTION 

3.01 GENERAL 

A. The existing HVAC systems, including piping equipment, shall remain in operation until the 

new or temporary systems are placed in service. All systems shall be maintained without 

interruption. The demolition and removal work shall be coordinated with the construction 

schedule for new work and the demolition work of other contracts. No demolition or removal 

work shall be started in any area until the asbestos removal has been completed in that area. 

B. Removal and relocation of existing HVAC systems have not been detailed on the Drawings. 

Trace out piping systems to be relocated or removed and perform the relocation and removal 

work as required to provide complete and safe operating systems. 

C. Provide continuous service on all systems affected by the demolition except where Owner may 

permit a temporary shutdown. Where a shutdown cannot be allowed, provide temporary 

connections as required to maintain the services. 

D. In general, the work includes removal and disposal of: 
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1. Piping, insulation and equipment including their hangers, supports. Piping shall be capped 

or plugged at the service indicated to remain. 

2. All piping that is to be removed shall be removed back to the next live branch or main and 

plugged or capped whether or not indicated on the Drawings.  

3.02 WORK INCLUDED 

A. Demolition shall include:  

1. Chilled water, condenser water, make-up (non-potable) water and drain equipment, piping, 

valves, insulation, pumps, cooling towers and sand filters. 

3.03 DEMOLITION AND REMOVAL 

A. Remove all HVAC work associated with equipment scheduled for demolition except portions 

indicated to remain. 

B. Remove abandoned piping and insulation back to the source or nearest point of usage, including 

piping above accessible ceiling finishes and in chases. 

C. Where HVAC systems pass through demolition areas to serve other areas of the premises, they 

shall be maintained or suitably relocated to provide normal service. 

3.04 DISPOSITION OF MATERIALS AND EQUIPMENT 

A. Except as indicated herein or otherwise directed by the Owner, all material and equipment 

removed under this Section shall become the property of the Contractor and shall be removed 

from the site and disposed of by the Contractor. Provide the Owner with receipts verifying 

acceptable disposal of any legally regulated materials and equipment. 

END OF SECTION 
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SECTION 15505 

 

HVAC - PIPING 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish and install all piping, valves, fittings and accessories to be used for the various systems 

as specified herein. 

B. Furnish and install pipe hangers, supports, guides, shields, concrete inserts and anchor bolts for 

supporting piping. 

C. The absence of pipe supports and details on the Drawings shall not relieve the Contractor of the 

responsibility for providing them. 

D. Design, furnish and install seismic restraints and braces for all piping and accessories. 

E. All piping, and equipment shown on the Drawings is intended to be approximately correct to 

scale, but figured dimensions and detailed drawings of the actual equipment furnished shall be 

followed in every case. The Drawings shall be taken in a sense as diagrammatic. Size of piping 

are shown, but it is not the intent to show every offset or fitting, nor every hanger or support, or 

structural difficulty that may be encountered. To carry out the intent and purpose of the 

drawings all necessary parts to make a complete working system ready for use shall be 

furnished without extra charge. The Contractor shall be responsible to coordinate the system 

installation and routing with the work of all trades. 

1.02 RELATED WORK 

A. Thermal insulation is included in Section 15250. 

B. This Section specifies the type and insulation thickness for the equipment and systems specified 

herein. 

1.03 SUBMITTALS 

A. Submit the following in accordance with Section 01-3300, for each of the piping system 

services furnished under this Section: 

1. Piping system materials and assembly methods summary in tabular format listing the pipe 

materials, joining methods, pipe fitting types and materials,  hanger types and materials 

with proposed hanger spacing. Include equipment catalog data or cut sheets for the piping 

system materials, identified with the applicable system service proposed for use. 

2. Piping system valve schedules in tabular format, with catalogue data sheets showing 

materials of construction, flow characteristics; valve options or special trim to be 

furnished; and any special or precautionary handling or installation procedures. Valve 

schedules shall be organized by valve type; system service; size; pipe size and joint type. 
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3. Catalog cuts and data sheets for all piping specialties, such as strainers, gauges, 

thermometers, vents, piping labels, flex connectors, test plugs, suction diffusers and similar 

appurtenances. Clearly identify submittal items indicating the system services for which 

the submitted item is proposed for use. 

4. Piping layout drawings for building services mechanical rooms and other congested 

equipment areas, showing locations of all piping appurtenances and specialties including 

flow stations, circuit setters and valve banks for equipment piping isolation and control. 

5. Typical piping details at pumps and other major system components. 

6. Confirmation that adequate protective packaging will be used during transit for all 

equipment shipped exposed. 

7. All submittals shall contain a statement that Sections 15250 and all other referenced 

Sections have been read and complied with. The certification statement shall be made by 

all of the following that are applicable; the Contractor, sub-contractor and the vendor. The 

statement shall be an individual statement for each party involved, and shall be included 

with every submittal and resubmittal. 

B. In general, corrections or comments or lack thereof made relative to submittals during review 

shall not relieve the Contractor from compliance with the requirements of the drawings and 

specifications. Submittals are for review of general conformance with the design concepts of the 

project and general compliance with the contract documents. The Contractor is responsible for 

the final design conforming and correlating all quantities and dimensions, selecting fabrication 

processes and techniques of construction, coordinating the work of all trades, and performing 

the work in a safe and satisfactory manner. 

1.04 REFERENCE STANDARDS 

A. ASTM International 

1. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless. 

2. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile 

Strength. 

3. ASTM B32 - Standard Specification for Solder Metal. 

4. ASTM B88 - Standard Specification for Seamless Copper Water Tube. 

5. ASTM B306 - Standard Specification for Copper Drainage Tube (DWV) 

6. ASTM A234 - Standard Specification for Piping Fittings of Wrought Carbon Steel Pipe.  

7. ASTM A312 - Standard Specification for Seamless and Welded Austenitic Stainless Steel 

Pipe.  

8. ASTM A395 - Standard Specification for Ferritic Ductile Iron Pressure-Retaining 

Castings. 
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9. ASTM A536 - Standard Specification for Ductile Iron Pipe. 

B. American National Standards Institute (ANSI) 

1. ANSI B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 

2. ANSI B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 

3. ANSI B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings 

(DWV). 

4. ANSI B31.1 - Power Piping. 

C. American Society of Mechanical Engineers (ASME) 

D. American Institute of Steel Construction (AISC) 

E. Pipe Fabrication Institute (PFI) 

F. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.05 QUALITY ASSURANCE 

A. All equipment of a given type included in this section shall be furnished by or through a single 

manufacturer or as specified on the schedules. 

B. Inspection by the Engineer's representative or failure to inspect shall not relieve the Contractor 

of responsibility to provide materials and perform the work in accordance with the documents. 

C. The piping manufacturer shall furnish an affidavit of compliance certifying that all materials 

used and work performed shall comply with the specified requirements. The Contractor shall 

provide copies of mill test confirming the type of material used in the various components. 

D. The Owner and Engineer reserve the right to sample and test any materials after delivery and to 

reject all components represented by a sample that fails to comply with the specified 

requirements. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. All materials shall be inspected for size, quality and quantity, against approved shop drawings, 

upon delivery. 

B. Delivery schedule of all equipment shall be coordinated with the Contractor. Equipment ready 

for shipment prior to the agreed upon shipping date, shall be stored by the manufacturer, 

without additional cost to the Owner. 

C. All materials shall be suitably packed for shipment and long-term storage. Each package shall 

be labeled to indicate the project and the contents of each package. Where applicable, 

equipment numbers shall be marked on the container.  
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D. All equipment shipped that is exposed, such as on a flat bed truck, shall be protected during 

transit. The equipment shall be protected from moisture, road salt, dirt and stones or other 

materials thrown up from other vehicles. Electrical components shall be protected as above, but 

with special attention to moisture. The method of shipment protection shall be defined in the 

submittals. 

E. All materials shall be stored in a covered dry location off of the ground. When required to 

protect the materials they shall be stored in a temperature-controlled location. 

1.07 ENGINEER SERVICES 

A. When engineering services are specified to be provided by the Contractor, the Contractor shall 

retain a licensed professional engineer to perform the services. The engineer shall be licensed at 

the time the work is done and in the State in which the project is located. If the state issues 

discipline specific licenses, the engineer shall be licensed in the applicable discipline. In 

addition, the engineer shall be experienced in the type of work being provided. 

B. All work is to be done according to the applicable regulations for professional engineers, to 

include signing, sealing and dating documents. When submittals are required by a professional 

engineer, in addition to state required signing and sealing, a copy of the current wallet card or 

wall certificate indicating the date of expiration shall be included with the submittal. 

1.08 COORDINATION 

A. The Drawings indicate the extent and general arrangement of the systems. If any departures 

from the Drawings or specifications are deemed necessary, details of such departures and the 

reasons therefore shall be submitted as soon as practical for review. No such departures shall be 

made without the prior written concurrence of the Engineer. 

B. The Contractor shall coordinate the location and placement of all welding attachments with the 

structural engineer. 

C. The Contractor shall assume full responsibility for coordination of the piping systems, 

including; scheduling, and verification that all structures, piping and the mounting of equipment 

are compatible. 

1.09 SPARE PARTS 

A. Spare parts shall include all special items on the manufacturer's standard list of spare parts. 

B. In addition to special items, the following spare parts shall be provided: 

1. Furnish all special tools required for normal operation and proper servicing of the 

equipment. 

2. Provide a minimum of one unit, or five percent of the total units rounded to the next full 

unit, whichever is greater, for each size and rating of the following components.  

a. Thermometers 

b. Pressure gages 

c. Valve operators 

d. Valve packing 
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3. Provide a minimum of four units, or ten percent of the total units rounded to the next full 

unit, whichever is greater, for each size and rating of the following components. 

a. Panel light bulbs 

b. Fuses 

C. Pack spare parts in containers suitable for extended storage without deterioration of the parts. 

Containers shall be clearly labeled designating contents, pieces of equipment for which intended 

and equipment identification numbers. 

PART 2  PRODUCTS 

2.01 PIPE AND FITTINGS 

A.  Chilled Water, Condenser Water and Cooling Tower Drain  

1. Pipe shall be ASTM A53, Grade A or B Schedule 40 seamless. Fittings for piping 2-1/2-in 

and less shall be 125 lb cast iron screwed, 150 lb malleable iron screwed or forged socket 

welded. Fittings for piping three-in and greater shall be wrought carbon steel Schedule 40 

butt weld. Elbows shall be long radius. 

2. Flanges shall be 150 lb forged carbon steel flat face. Flanges for piping 2-1/2-in and less 

shall be socket weld and for piping three-in and greater shall be welding neck or slip on. 

3. Unions for piping 2-1/2-in and less shall be 300 lb malleable iron ground joint and for 

piping 3-in and greater shall be flanges. 

4. Nipples for piping 2-1/2-in and less shall be Schedule 40, ASTM A53, Grade A or B 

seamless and shall be a minimum of four-in long. Close nipples are not permitted. 

5. Gaskets shall be full face 1/16-in thick compressed non-asbestos sheet packing with 

synthetic fibers and fillers and elastomeric binder suitable for use with glycol solution. 

6. An acceptable alternate for piping 2-1/2-in and less is ASTM B88, Type L hard copper 

tubing. Fittings shall be soldered wrought copper ANSI B16.22 or pressure-sealed joints. 

Solder shall be 95 percent tin and five percent antimony per ASTM B32 Alloy 95TA. 

B. Water Systems (Non Potable) 

1. Piping shall be Type "L" copper with cast bronze or wrought copper, solder type fittings 

for above grade. Solder shall be Alloy 95TA (95 percent Tin, 5 percent Antimony), ASTM 

B32. No solder containing lead shall be utilized on the project.  Flux shall comply with 

ASTM B813 and NSF 61. 

2. All copper piping 2-1/2-in and larger shall be Type S-2 brazed. Brazing filler metal 

classified as BCu4 or BCu5, with minimum melting point of 1300 degrees F. Use wrought 

fittings for brazing. 

2.02 DIELECTRIC FITTINGS 

A. On all water piping systems, provide dielectric fittings at all locations between piping and 

components of dissimilar metals. 
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2.03 VALVES 

A. Figure numbers are given to give a pictorial description of the specified valve and to indicate 

the quality of valves specified. Similar types of other approved manufacturer's valves are 

acceptable. 

B. Provide extended stems and lever handles to accommodate two inch insulation thickness on ball 

and butterfly valves. 

C. Provide moisture seal barriers and protective sleeves on ball valves for chilled water service. 

 

D. Chilled Water and Condenser Water Valves 

 

Steel Piping 

Type Size 

Inches 

Press Conn Style Stem Body & 

Bonnet 

Seat Disc Typical 

Valve Fig. 

No. 
Rating 

psig 

Ball 3/4 to 

2 

300 Vic Press Lever 

Oper 

Brass Forged 

Brass 

TFE Brass Victaulic 

Series 589 

Ball 2.5 to 

6 

800 Grv Lever 

Oper 

Chrome 

Plated 

Ductile 

Iron 

TFE Carbon 

Steel 

Victaulic 

Series 726 

Check 2.5 & 

less 

200 Thd Swing ------ Bronze 

Thd 

Integral Bronze Walworth 

Fig 406 

Check 3 to 12  200 Flg Swing ------ CI 

Bolted 

Bronze Bronze Walworth 

Fig 8928F 

Check 2.5 to 

3 

300 Grv Spring 

Assisted 

SS Ductile 

Iron 

EPDM Alum. 

Bronze 

Victaulic 

Series 716 

Check 4-in to 

14-in 

300 Grv Spring 

Assisted 

SS Ductile 

Iron 

EPDM Alum. 

Bronze 

Victaulic 

Series 716 

Butterfly 6-in to 

12-in 

200 Threaded 

Lug 

Gear 

Oper. 

SS Ductile 

Iron 

EPDM 316SS Jenkins 

Fig.231BG 

 

Copper Tubing 

Type 
Size 

Inches 

Press. 

Rating 

psig 

Conn Style Stem 
Body & 

Bonnet 
Seat Disc 

Typical 

Valve 

Fig. No.* 

Ball 
2-in 

& less 
150 

Solder 

Ends 

Standard 

Port 
Steel 

Bronze 

Screwed 
TFE 

Chrome 

Plated 

Apollo 

Fig 70-

200 

Check 
3-in 

& less 
125 

Solder 

Ends 
Swing ------ 

Bronze 

Screwed 
Integral Bronze 

Walworth 

Fig. 

406SJ 

E. Water Valves (Non-Potable) 
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1. All water valves 2-in and smaller shall be full port ball type similar to Watts FBV/FBVS; 

Apollo 77-200, Nibco T/S 585-70 or Hammond 8301/8311. 

2. All water valves 2-1/2-in and 3-in unless otherwise noted, shall be bronze body gates with 

non-rising stem and solid wedge disc. Valves shall be Nibco Inc. S-113; Stockham B-112 

or Hammond IB-647. 

3. All water valves, 4-in and larger, shall be iron body gates, bronze trim, flanged ends, 

OS&Y pattern, solid wedge, rising spindle and shall be Nibco Inc. F-617-0; Stockham G-

623 or Hammond IR-1140. 

4. All check valves 3-in and smaller shall be Hammond IB-912; Stockham B-309 or Nibco 

Inc. S-413. 

5. Check valves 4-in and larger shall be flanged and equal to Hammond IR-1124; Stockham 

G-931 or Nibco Inc. F-918-B. 

2.04 COMMON PIPING SPECIALTIES 

A. All large piping specialties shall be provided with lugs, brackets or field supplied devices to 

allow the equipment to be firmly fastened to the structure. The lugs and brackets shall be sized 

to withstand the expected seismic loads for the area and type of application. Location of the 

attachment shall be based on the equipment being hung or base mounted as shown on the 

Drawings and the schedules. 

B. Thermometers 

1. Direct Mounting Location - Thermometer shall be installed as indicated on the Drawings 

and/or as specified herein. 

a. Type - Industrial thermometer, straight, angle or adjustable stem, mercury free type. 

b. Case - 9-in die cast aluminum with metallic blue black finish or brass with suitable 

finish. 

c. Accuracy - Plus or minus one scale division. 

d. Scale - White background with jet black embossed figures and markings. 

e. Range - Per following table. For applications not listed in the following table, 

thermometer range shall be selected so that the normal operating temperature of the 

material being measured will fall approximately in the middle of the scale and shall 

read to the reasonably expected extremes of the system fluid temperature. 

Fluid Location or Service Range (degrees Fahrenheit) 

Water  Chilled  0 to 120 

Water Condenser/Cooling Tower 0 to 120 

 

f. Socket and Stem - Provide with 3/4-in NPT brass separable sockets with 2-3/4-in 

insertion length. Provide extension necks for sockets and stem lengths for insulated 

piping as follows: 

 

Insulation Thickness Socket Extension Length Thermometer Stem Length 

None (0-in) 0-in 3-1/2 inch 

2-1/2 inch and less 2-1/2 inch 6 inch 

3 inch to 4-1/2 inches 4-1/4 inch 8 inch 
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g. Acceptable manufacturers shall be Marshalltown Mfg. Co.; H.O. Trerice Co.; Palmer 

Instruments, Inc.; Moeller Instrument Co.; Weiss and Son, Inc.; U.S. Gauge, Inc. or 

equal. 

C. Pressure, Vacuum and Compound Gauges 

1. Location - As specified in PART 3 

2. Case - Drawn black steel, stainless steel, or cast aluminum with black finish and black slip 

ring. 

3. Dial - 4-1/2-in diameter with white background and black markings and pointer. 

4. Movement - Bronze bushed movement. 

5. Bourdon Tube - Phosphor bronze. 

6. Accuracy - 2-1/2 percent over middle half of scale range. 

7. Accuracy - 1 percent of full scale. 

8. Recalibration - Gauges shall be arranged so that they can be recalibrated without removing 

from the line. 

9. Range - Shall be selected so that the average operating pressure falls approximately in the 

middle of the scale and covers the reasonably expected operating pressures. 

Fluid Location Range (psig) 

Water All 0 to 60 

10. Socket - 1/4-in NPT male bottom or back connection, non-corrosive material. 

11. Accessories - Provide: 

a. Gauge cocks or small ball valves to isolate all gauges from system media. Gauge 

cocks shall have brass body, plated brass ball, Teflon seat, lever handle, and be rated 

for 500 psig at 100 degrees F. 

b. Pressure snubbers for liquid gauges. Pressure snubbers shall have a brass body, brass 

core, and 1000 psig maximum pressure rating. 

12. Acceptable Manufacturers: Marsh Instrument Co.; H.O. Trerice Co.; Ashcroft Gauge; 

Crosby Valve and Gage Co.; Dresser Industries, Inc.; Lonergan Company; Weiss and Son, 

Inc. or equal. 

D. Pressure and Temperature Test Stations 

1. Provide 1/4-in or 1/2-in NPT fittings (Test Plugs) of solid brass where shown on the 

Drawings and as specified herein. Test plugs shall be capable of receiving a 1/8-in OD 

pressure or temperature probe. Dual seal core shall be neoprene for temperature to 200 

degrees F, Nordel to 350 degrees F and shall be rated zero leakage from vacuum to 1000 

psig. Plugs shall have a lagged body. Manufacturer: SISCO, or equal 
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2. Furnish the following: four spare pressure gauge adapters with 1/8-in OD probe, five-in 

stem pocket testing thermometers for 25 to 125 degrees F (chilled or condenser water). 

3. One Master Test Kit shall be provided to the Owner. Kit shall contain one 2-1/2-in test 

gauge of suitable range, one gauge adapter 1/8-in OD probe and two five-in stem pocket 

thermometers. 

E. Air Vents  

1. Provide air vents at all hydronic system high points and as shown on the Drawings. 

2. Equipment 

 Size 

Inches 

Press 

Rating 

Connection Body Material Type, Accessories and Model 

Air Vents All 150 Threaded Float type with CI body, SS float and 

isolation cock.  Armstrong No. 1-AV or 

equal  

F. Pipeline Strainers 

1. General 

a. Provide a blowdown valve the full size of the strainer blowdown tapping, with a 

capped hose end connection for hydronic service. 

b. Manufacturers: Leslie Co, Mueller Steam Specialty Co, Spirax Sarco, Inc, Armstrong 

International Inc, Yarway Co., Victaulic Co of America or equal 

2. Applications 

Service Size Press 

Rating 

Connection Body and Screen Material Types 

General – All 

Duty 

All 400 psig Threaded 

/Flanged 

Cast iron body “Y” type strainer. SS 

screen with 0.045-in perforations. 

Hydronic 2-in to 

12-in 

300 psig Grooved Ductile iron body "Y" type strainer. 

Stainless steel screen with 1/16-in or 

1/8-in perforations. 

Hydronic 

Copper 

Tubing 

3-in 

and 

less 

250 psig Threaded Bronze body "Y" type strainer. Stainless 

steel basket with 0.045-in perforations.  

2.05 HYDRONIC SPECIALTIES 

A. Flex Connectors 

1. Provide expansion joint flexible connectors at each pump suction and discharge 

connection, located between the pump and the respective isolation valve.  Connectors shall 

be Mason Industries/Mercer Rubber Co. “Safelex” model, or approved equal, with 

peroxide cured EPDM cover and Kevlar tire cord reinforcement.  Select connectors to line 

size, with flanges selected to match ANSI rating and drilling pattern of pump flange.  

Provide control rods sized to each connector, and observe installation requirements for 

expansion of connector under pressure. 

B. Triple Duty Valve 
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1. A triple duty valve may be used in place of the gate, balancing and check valve in a pump 

discharge. Triple duty valves shall have cast iron body and plug, bronze gland, stainless 

steel sleeve and brass clapper and seat. Valves for piping three-in and below are to be 

threaded and valves four-in and above are to be flanged. 

2. The valve shall be suitable for horizontal or vertical installation and shall provide a bubble 

tight shut off. Provide positive memory stop feature to ensure returning to the original 

balance point after shutoff. 

3. Triple duty valves shall be Bell & Gossett Triple Duty Valve  or equal. 

4. A grooved end triple duty valve assembly may be used in place of triple duty valve in a 

pump discharge. Triple duty valve assemblies shall be assembled of Vic® 300 butterfly 

valve with memory stop feature, assembled with Series 716 Vic-Check® or Series 779 

Venturi-Check. Couplings used for assembly shall be of the same manufacturer as the 

grooved valves. 

C. Pump Suction Diffusers 

1. Where space conditions do not allow sufficient room for ten pipe diameters of straight run 

before a pump inlet, or where shown on the Drawings, a suction diffuser shall be provided. 

Suction diffuser shall have ductile iron or cast iron body, cast iron or steel straightening 

vanes, bronze or stainless steel start-up strainer and stainless steel permanent strainer. 

2. Suction diffuser shall have an integral flow straightening device, removable strainer, 

capped blowdown connection and adjustable support foot. Connections for all unit sizes 

shall be flanged or grooved. Provide inlet flange or upstream body tapping for installation 

of a pressure gauge. Provide removable threaded magnetic insert to collect ferrous 

materials at bottom of diffuser body. 

3. Units shall be Bell & Gossett “Suction Diffuser Plus”, Taco, "SD" Series; Victaulic Series 

731-D or equal. 

2.06 HANGERS AND SUPPORTS 

A. All of the equipment specified herein is intended to support the various types of pipe and piping 

systems. The details shown on the Drawings are intended to indicate the generally desired 

methods of support under normal conditions. Develop final details and any details associated 

with special conditions not already covered to meet the system conditions specified in the 

respective Division 15 pipe sections. 

B. All pipe and tubing shall be supported as required to prevent significant stresses in the pipe or 

tubing material, valves, fittings and other pipe appurtenances and to support and secure the pipe 

in the intended position and alignment. Piping support systems shall include restraints as 

required by the applicable building codes to withstand seismic loading. Design shall be 

provided by a professional engineer hired by the Contractor as specified in other Sections. All 

supports shall be designed to adequately secure the pipe against excessive dislocation due to 

thermal expansion and contraction, internal flow forces and all probable external forces such as 

equipment, pipe and personnel contact. Any structural steel members required to brace any 

piping from excessive dislocation shall conform to the applicable requirements of Section 

05500 and shall be furnished and installed under this Section. 
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C. The Contractor is responsible for determining expansion and contraction requirements. This 

data is to be used for design expansion compensation. 

D. All pipe and appurtenances connected to equipment shall be supported in such a manner as to 

prevent any loads or strain displacement being imposed on the equipment. When manufacturers 

have indicated requirements that piping loads shall not be transmitted to their equipment, submit 

certification stating that such requirements have been complied with. 

E. All hangers, supports and appurtenances shall be of approved standard design where possible 

and shall be adequate to maintain the supported load in proper position under all operating 

conditions. Except for hanger spring elements, the minimum working factor of safety for all 

hanger and support materials and equipment shall be as defined by MSS-58. 

F. No work shall be installed using hangers or supports of other trades except where specifically 

shown on the Drawings as being furnished for HVAC work. 

G. Provide all supplementary steel required to properly transmit the load to the building structural 

frame or floor and to meet the maximum spacing requirements. Supplementary (support) steel 

shall be in accordance with the AISC standards for Design, Fabrication and Erection of 

Structural Steel for Buildings. 

H. Except for locations noted in the following table, all rods, clamps, hangers, inserts, anchor bolts, 

brackets and components for pipe supports shall be furnished with a hot dipped or electro-

galvanized finish. Where field welding is required, cold-applied galvanizing may be used for 

touch up of factory galvanized components. Interior clamps on plastic pipe shall be plastic 

coated. Supports for copper pipe shall be copper plated or shall have a 1/16-in plastic coating. 

I. Expansion shields, where required, shall be two unit self-drilling shell type. 

J. Floor stands may be used on pipes running close to the floor. Application types for services 

shall be as shown in the following table or as indicated on the Drawings. Floor stands used on 

pipes covered with anti-sweat insulation, shall be the saddle type. Otherwise, they may be an 

adjustable welded pipe stanchion, or cast integral with the fitting. 

 

SERVICE PIPE SIZE TYPE 

   

Water 6-in and smaller Saddle type with adjustable pipe stanchion 

   

Water (except domestic) 8-in and larger Adjustable pipe roll stand and base. 

   

All other piping All Saddle type with adjustable pipe stanchion 

K. All pipe hangers shall conform to ANSI B31.1. All hangers shall be of the type to permit 

vertical adjustment after installation of piping. 

L. A metal insulation shield shall be provided at all support points of insulated lines except where 

a pipe saddle is required. Secure shields with 1/2-in wide metal bands set 2-in from either end of 

the shield and locate one additional band in the middle of the shield. Shields shall be sized 

according to the following: 

 

Nominal Pipe or Tube Size - Shield Length – Inches Shield Gauge 
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Inches 

1/2 to 3 (1/4 to 3-1/2 for tube) 12 18 

4 12 16 

6 (5 to 6 for tube) 18 16 

8 to 14 (8 maximum for tube) 24 14 

16 to 24 (NA for tube) 24 12 

   

1. Lengths indicated are for strap hangers; where roller hangers are used, increase length to 

keep the rolling point of contact within the middle 1/3 of the shield length. 

2. Materials: Shields and metal bands shall be galvanized steel except in special areas where 

shield materials shall match any special hanger materials specified for those locations. 

Shields on outdoor piping runs shall match the insulation covering material where metal, or 

shall be galvanized steel where the insulation jacketing is PVC. 

3. Inserts: At pipe hanger locations provide high compressive strength rigid insulation inserts 

such as cellular glass, calcium silicate or expanded silica. The length of the insulation 

insert shall equal the pipe shield length. 

M. Insulation protection saddles shall be provided on all hot lines which are supported by pipe roll 

or trapeze type hangers. Saddles shall be welded to the pipe and sized for the specified 

insulation thickness. 

N. Attachments to Structure 

1. Concrete inserts shall be malleable iron, cast iron, or steel of type required by load. 

2. Clamps for fastening of hangers and supports to structural steel shall be as follows: 

a. Clamp shall be selected for the hanger load imposed. 

b. "C" clamps shall be used for 1-1/2-in and smaller pipe only. The use of "C" clamps 

for larger piping or other uses is not allowed. "C" clamps shall be malleable iron body 

with hardened steel cup point set screw, lock nut and retaining clip similar to Figure 

87 of ITT Grinnell. 

c. Beam clamps shall be used on all members with double flanges. Clamp shall be 

positive locking type such that the load on the clamp will increase the grip on the 

beam. The load shall be suspended at the center of the flanges and shall not induce a 

moment load on the structural member. Clamps shall be similar to Figures 218, 228, 

229, 292 of ITT Grinnell. 

d. Channel and angle clamps shall be positive locking type. The load shall be suspended 

below the vertical flange of the support member. Clamps shall be similar to Figure 

235 of Carpenter Patterson. 

e. All clamps shall be galvanized. 

O. Unless otherwise specified herein, pipe hangers and supports shall be standard catalogued 

components, conforming to the requirements of MSS-SP-58 and -69; and shall be as 

manufactured by Grinnell Co., Inc., Providence, RI; Carpenter & Patterson, Inc., Woburn, MA; 

F&S Central, Brooklyn NY; Elcen Metal Products Co., Franklin Park, IL and Unistrut 

Northeast, Cambridge, MA or equal. A reference to a specific figure number of a specific 

manufacturer is for the purpose of establishing a type and quality of product and shall not be 
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considered as proprietary. Items comparable in type, style, quality, design and performance 

shall be considered as equal. 

P. All required pipe supports for which the supports specified in this Section are not applicable 

shall be fabricated or constructed from standard structural steel shapes, concrete and anchor 

hardware similar to items previously specified herein and shall be subject to the approval of the 

Engineer. 

Q. Individual Pipe Hangers 

1. General - Individual hangers shall be sized on the pipe O.D. for uninsulated pipe and on 

the O.D. of the covering for the insulated cold piping and insulated hot piping with 

insulation protection saddles. All insulated pipes must have saddle or protection shields to 

prevent deterioration due to movement of pipe and hanger. All individual hangers shall be 

of the types indicated as follows, unless otherwise designated on the Drawings. 

2.  

 

SERVICES PIPE SIZE TYPE 

   

Water 6-in and smaller Clevis 

   

Water (except domestic 8-in and larger Pipe Roll 

   

Drain lines All Clevis 

   

All other piping All Clevis 

 

3. Clevis Pipe Hangers - Shall be adjustable carbon steel clevis. 

4. Swivel Pipe Hangers - Shall be steel yokes with cast iron pipe roll. 

5. Pipe Roll Pipe Supports - Shall be cast iron rolls of the type required for the specific 

installation. 

R. Trapeze hangers shall consist of galvanized structural steel channel supported from galvanized 

threaded rod or attached to concrete walls, columns or structural steel support members as 

required to meet the intent of this Section. Channel shall be similar to F&S, Figure 710, rods, 

concrete inserts, "C" clamps, beam clamps, welded beam attachments and expansion shields 

shall be as specified above. 

S. Except as otherwise specified herein pipe anchors used for attaching pipe to trapeze or multiple 

pipe wall brackets shall be anchor or pipe chairs similar to F&S, Figures 158, 419, 160A, 160B 

as required. Material of construction shall be galvanized steel. Chair "U" bolts shall be tightened 

to allow freedom of movement for normal expansion and contraction except where pipe must be 

anchored to control direction of movement or act as a thrust anchor. 

T. Hanger rods shall be hot rolled steel, machine threaded and galvanized after fabrication. The 

strength of the rod shall be based on its root diameter. 
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U. Where pipes are near walls, beams, columns, etc, and located an excessive distance from 

ceilings or underside of beams, welded steel wall brackets similar to Carpenter and Patterson 

Figure No. 69-68, 84 or 139 shall be used for hanging pipe. Brackets shall be galvanized. Where 

single pipes rest on top of bracket pipe supports, attachments shall meet requirements as 

specified under multiple pipe hangers. 

2.07 THERMAL EXPANSION OF PIPING 

A. In general thermal expansion of piping shall be compensated for by the use of flexible hose or 

flexible expansion joints. Flexible hose is to be used for lateral deflection and flexible 

expansion joints are to be used for axial displacement. 

B. Flexible piping shall be flexible annular corrugated stainless steel hose. The hose shall be 

provided with an external stainless steel braid to minimize elongation under pressure.  

Hose 2-1/2-in and smaller shall be threaded and hoses 3-in and larger shall be flanged. The 

manufacturer shall confirm the suitability of the flexible piping for the temperature and pressure 

of the systems. 

C. Flexible expansion joints shall be spherical EPDM. Connections shall have multiple plies of 

corded fabric reinforcing. Connections shall be rated for 150 psi at 220 degrees F. For 

equipment with connections from 2-1/2 to 12-in, 90 degree bend connections can be used. 

Straight connections shall be double sphere. The manufacturer shall confirm the suitability of 

the connections for the temperature, pressure, and pipe contents for the systems. Provide pipe 

guides on each side of expansion joints to prevent misalignment and squirm.  

D. If grooved pipe joints are used, expansion joints shall be equivalent with grooved connection 

and a grooved adaptor provided. Victaulic Mover Style 150 or equal. 

2.08 PIPE SLEEVES AND SEALING MATERIALS 

A. Unless otherwise shown, all pipe sleeves shall be Schedule 40 galvanized steel pipe conforming 

to ASTM A53. Where indicated, provide a 2-in minimum circumferential water stop welded to 

exterior of sleeve at its midpoint. Sleeves to be sealed by caulking shall be sized as required. 

Sleeves to be sealed with mechanical seals shall be sized in accordance with the seal 

manufacturer's recommendations. Sleeves for insulated piping shall be sized as required. 

B. Sealant shall be a two part foamed silicone elastomer as manufactured by Dow Corning Co., 

Product No. 3-6548 silicone R.T.V.; 3M brand fire barrier products caulk C.P. 25 and 3M brand 

putty 303 or Flame-Safe fire stop systems Figure No. FS-500 Thomas & Betts Corp. Packing 

shall be a fire retardant pliable material, Figure No. 310 by Sealtite Co.; White Oakum WS-600 

by American Manufacturing Co. or equal. Sealant bead configuration, depth and width shall be 

in accordance with manufacturer's recommendations. 

C. Bonding compound shall be Sikadur Hi-Mod epoxy by Sika Corp., similar by Euclid Chemical 

Corp.; Master Builders Co. or equal. 

D. Non-shrink grout shall be Masterflow 713 by Master Builders Co.; Euco N-S by Euclid 

Chemical Co.; Five Star Grout by U.S. Grout Corp. or equal. 
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E. Escutcheons shall be 16 gauge galvanized steel in dry areas, 16 gauge Type 316 stainless steel 

in wet and corrosive areas and chrome plated in finished areas. When a pipe has metal 

insulation jacket the escutcheon material shall match the insulation metal jacket material and be 

sized to the insulation outside diameter. 

F. Mechanical seals shall be modular, mechanical type, consisting of interlocking synthetic rubber 

links shaped to continuously fill the annular space between the pipe and the wall opening.  The 

elastomeric element shall be sized and selected per the manufacturer’s sizing procedure for use 

in temperatures ranging from -40 degrees F to 250 degrees F.  The seal hardware such as 

pressure plates, bolts and nuts shall be Type 316 stainless steel.  Two rows of links in series 

with each other shall be used in penetrations through below grade walls.  Seals shall be Link 

Seal manufactured by PSI-Thunderline or equal. 

2.09 LABELS 

A. The name of the materials in each pipeline and alongside this an arrow indicating the direction 

of flow of fluids, shall be indicated on each pipe system. Labels shall not be located more than 

26 linear feet apart and shall also appear directly adjacent to each side of any wall the pipeline 

breaches, adjacent to each side of the valve regulator, flowcheck, strainer cleanout and all 

pieces of equipment. 

B. Labels shall identify the contents by complete name and the equipment number for the 

equipment served at least once in each space through which it passes and thereafter by generally 

recognized abbreviations, letters or numerals as approved. All labels are to include the nominal 

pipe size of the identified pipe. Identification label locations shall be determined by the 

Engineer but in general they shall be placed where the view is unobstructed and on the two 

lower quarters of pipe or covering where they are overhead. Label should be clearly visible 

from operating positions especially those adjacent to control valves. 

C. Numbers and letters shall be die-cut from 3.5 mil vinyl film and pre-spaced on carrier tape. 

Adhesive and finish surface shall be protected with one piece removable liners. Color shall be 

white or black as approved depending on substrate color. 

D. Letter size shall be as indicated in the following table: 

OUTSIDE DIAMETER OF 

PIPE OR COVERING 

SIZE OF LEGEND LETTERS 

    

3/4-in to 1-1/4-in 1/2-in 

1-1/2-in to 2-in 3/4-in 

2-1/2-in to 6-in 1-1/2-in 

8-in to 10-in 2-1/2-in 

Over 10-in 3-in 

E. The system for preparation and application of letters shall be Type B a.s.i./2 by ASI Sign 

Systems; Architectural Graphics Inc. or equal. Letter type shall be Optima Bold, upper case. 

Grid 2 spacing shall be employed. Arrow shall match as approved, letter type and size. The 

instructions of the manufacturer shall be followed in respect to storage, surface preparation and 

applications of letters. 

F. Unit numbers indicated in equipment schedules shall be provided in vinyl film as specified 

above on all equipment using one-in high Optima Bold, upper case, Grid 2 spacing, white or 
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black in color as approved depending on substrate. Unit numbers shall be mounted at eye level 

on machines where possible or at the upper most broad vertical surface of low equipment. 

G. Pipe labels shall follow the following naming convention.  

Contents of Pipe Label 

Chilled Water Supply CHWS or Chilled 

Water Suplly 

Chilled Water Return CHWR or Chilled 

Water Return 

CondenserWater Supply CWS or Condenser 

Water Supply 

Condenser Water Return CWR or Condenser 

Water Return 

2.10 VALVE IDENTIFICATION 

A. Prepare a valve schedule for all valves required for the work showing a number, the location, 

type, function and normal operating position, for each valve. The schedule shall be submitted to 

the Engineer for approval not less than 120 days prior to start-up. 

B. Furnish tags for all valves required for the work. Valve tags shall be two-in diameter, 19 gauge, 

brass or plastic, with brass hooks suitable for attaching the tag to the valve operator. Tags shall 

be stamped or etched with the valve number and the information on the valve schedule coded in 

a system provided by the Owner. Submit two samples of the type of tag proposed and the 

manufacturer's standards color chart and letter styles to the Engineer for approval. 

C. The Contractor shall install valve tags on all valves required for his work and deliver to each 

subcontractor for installation on all valves required for their work. 

PART 3  EXECUTION 

3.01 GENERAL REQUIREMENTS 

A. Proceed with the installation of piping and supports only after all major building structural work 

has been completed and new concrete has reached its 28-day compressive strength. 

B. Do not install any equipment or materials until receipt of Engineers written approval of all 

applicable submittals. If any equipment or materials are installed prior to approval of the 

submittals, it shall be at the Contractor's risk. 

C. Finished metal surfaces subject to corrosion that are not galvanized or protected in some other 

way, shall be grease coated to prevent rust. 

3.02 INSTALLATION OF HANGERS AND SUPPORTS. 

A. All pipes, horizontal and vertical, requiring rigid support shall be supported from the building 

structure by approved methods. Supports shall be provided at changes in direction and 

elsewhere as shown on the Drawings or as specified herein. No piping shall be supported from 

metal stairs, ladders and walkways unless specifically directed or authorized by the Engineer. 
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B. All pipe supports shall be designed with liberal strength and stiffness to support the respective 

pipes under the maximum combination of peak loading conditions to include pipe weight, liquid 

weight, liquid movement and pressure forces, thermal expansion and contraction, vibrations and 

all probable externally applied forces. Prior to installation, all pipe supports shall be approved 

by the Engineer. 

C. In certain locations, pipe supports, anchors, guides, and expansion joints may be indicated on 

the drawings. The Contractor shall be responsible to provide a complete system of supports, 

expansion joints, and anchors.  

Additional supports may be required adjacent to expansion joints, couplings, and valves. 

D. Where flexible couplings are required at equipment, tanks, etc, the end opposite to the piece of 

equipment, tank, etc, shall be rigidly supported, to prevent transfer of system forces to the 

equipment. No fixed or restraining supports shall be installed between a flexible coupling and 

the piece of equipment. 

E. Hangers shall not be supported from roof decking or bulb tees. Provide supplemental steel 

where required to span between building structural elements. 

F. Expansion shields shall be installed so that the major loading is in shear. They shall not be used 

when the major load is in tension. 

G. Drilling of building structural steel for attachment of hangers or supports is not permitted under 

any circumstances. Welding to building structural steel is permitted only where specified or 

specifically indicated on the Drawings. When special conditions arise, shop drawings and/or 

other descriptive information detailing proposed methods of welding hangers, supports, or 

anchors shall be submitted for written approval by the Engineer prior to welding. 

H. Unless shown otherwise, supports shall originate at or transmit the load to the truss or joist 

panel points when hung from such members. Furnish supplementary supports where indicated 

on the Drawings to spread the load between joists and panel points. 

I. Pipe runs in areas with steel construction shall be supported from the beams or joist with 

approved beam clamps unless otherwise shown on Drawings. 

J. All vertical pipes shall be supported at each floor or at intervals of not more than 12-ft by pipe 

collars, clamps, brackets, or wall rests and at all points necessary to insure rigid construction. 

All vertical pipes passing through pipe sleeves shall be secured using a pipe collar. 

K. Suspended multiple pipes, running parallel in the same horizontal plane, which are adjacent to 

each other shall be suspended by trapeze type hangers or wall brackets. 

L. Pipes Supported from Below - Where piping is located in areas where it cannot be supported by 

hangers or where there is no structure above to hang from, provide support members from 

below. Support spacing and loadings shall be as previously described for pipe hangers. Pipe 

support structures shall be fabricated from structural steel square tube sections. Attachments to 

concrete structures shall be by means of cinch anchors for existing concrete work. Attachments 

to structural steel shall be by means of locking clamps and fixtures. "C" or "G" type clamps 

without retaining strips are not acceptable. Where there is no available concrete or structural 

steel to attach to, the support member shall be provided with an adequate concrete foundation. 
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Pipes supported by vertical members shall be supported by a bracket with saddles and clamps. 

Pipes supported by horizontal members shall be supported by the member if it is below the pipe 

or by hangers as previously specified if it is above the pipe. Supports shall be designed and 

detailed for each condition with Drawings submitted for review. 

M. Pipe Support Spacing 

1. Unless otherwise shown on the Drawings, provide support for all horizontal piping in 

accordance with the following maximum spans for straight pipe without fittings or 

accessories: 

a. Steel Piping (Reference: ANSI B31.1) 

Nominal 

Pipe Size 

Inches 

Maximum 

Span 

(Feet) 

Water 

Services 

1 7 

1-1/2 9 

2 10 

2-1/2 11 

3 12 

3-1/2 13 

4 14 

5 16 

6 17 

8 19 

10 22 

12 23 

 

b. Copper Tubing (Water filled) 

Tube Size - Inches Maximum Span (feet) 

1-1/2 and smaller 6 

2 and larger  10 

 

3.03 INSTALLATION OF PIPING 

A. Pipe and Fittings 

1. Install piping in a neat manner with lines straight and parallel or at right angles to walls or 

column lines and with risers plumb. Run piping so as to avoid passing through ductwork or 

directly under electric light outlets and/or interference with other lines or extending beyond 

furring lines as determined by architectural drawings. All work shall be accomplished 

using the best methods and procedures of recognized pipe fabrication in a good and 

workmanlike manner in accordance with the latest revision of applicable ANSI Standards, 

ASME Codes and PFI Standards. 

2. Pipe lengths and dimensions and drillings of flanges shall be coordinated with the lengths 

and flanges for the valves, pumps, flow switches, and other items to be installed in the 



© 2016 CDM Smith Cooling Tower Replacement - 1 University Place, Stamford, CT 

All Rights Reserved University Project #901904, CDM Smith Project #109017 

 

  HVAC - Piping 

  15505 - 19 

piping. All mating flanges shall have the same diameter, facing, and drilling and shall be 

suitable for the pressure to which they are subjected 

3. The installed systems shall not interfere with maintenance and operational access to any 

equipment installed under this Section, or any other related Sections. 

4. Use full length of pipe except where cut lengths are necessary. Do not spring or deform 

piping to make up joints. 

5. Pipe shall be cut square, not upset, undersized or out of round. Ends shall be carefully 

reamed and cleaned before being installed. 

6. Bending of pipe is not permitted. Use fittings for all changes in direction. 

7. Do not use bushings except where specifically approved by the Engineer. Reducers shall 

be eccentric to provide for drainage from all liquid-bearing lines and facilitate air removal 

from water lines. 

8. Verify the locations and elevations of any existing piping before proceeding with work on 

any system. Any discrepancies between the information shown on the Drawings and the 

actual conditions found in the field shall be reported at once to the Engineer. No claim for 

extra payment will be considered if the above provision has not been complied with. 

9. Erect piping with proper provision for expansion and contraction. Cold sprung pipe shall 

be erected with metal filler pieces bolted between flanges or tack welded between weld 

joints. After the pipe, anchors, hangers and supports have been erected spacers shall be 

removed and the joint made. 

10. Welded lines shall have long radius elbows except at expansion loops where elbow radius 

shall be equal to six times the pipe diameter (R=6D). Welding tees shall be used wherever 

the branch line diameter is equal to or one size smaller than the main line diameter, 

otherwise the branches shall be fabricated using "Weldolet" or "Sockolet" fittings as 

manufactured by Bonney Forge Inc. or equal. Reinforced welded tees will be used only 

where shown on the Drawings. Tapped connections in welded lines shall be provided by 

means of "Thredolet" or "Latrolet" fittings welded to the piping, as manufactured by 

Bonney Forge Inc. or equal. 

11. Mitering of pipe to form elbow is not permitted. 

12. All flange faces or weld faces shall be in perfect alignment. 

13. Where flanges are to be connected directly to welded fittings, only welding neck flanges 

will be allowed. 

14. End caps on pre-cleaned pipe shall not be removed until immediately before assembly. All 

open ends shall be capped immediately after completion of installation. 

15. All piping interiors shall be thoroughly cleaned after installation and kept clean by 

approved temporary closures on all openings until the system is put in service. Closures 

shall be suitable to withstand hydrostatic testing. 
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16. Dielectric pipe fittings shall be installed at changes in pipe material. Fittings shall provide 

electrical continuity on the pipe. 

17. Threaded unions, grooved joint couplings or flanges shall be provided where indicated and 

in the following locations even if not indicated: 

a. In long runs of piping to permit convenient disassembly for alterations or repairs. 

b. In by-passes around equipment. 

c. In connections to tanks, pumps and other equipment between the shut-off valve and 

the equipment. 

d. In connections on both sides of  controls and automatic control valves. 

e. If grooved joints couplings are used, unions are not required. Couplings shall serve as 

unions. 

3.04 JOINING OF PIPE 

A. Welding 

1. Welding of joints shall be by metal-arc welding process. Welding shall be by qualified 

welders meeting the requirements outlined in Section IX of the ASME Boiler and Pressure 

Vessel Code. 

2. Welding shall not be done when the atmospheric temperature is less than 32 degrees F or 

when surfaces to be welded are wet. 

3. Surface to be welded shall be free from loose scale, slag, rust, paint, oil and other foreign 

material. Joint surfaces shall be smooth, uniform and free from fins, tears and other 

defects, which might affect proper welding. 

4. Bevels shall be accurately cut by machining or by a mechanically guided cutting torch. 

5. Piping shall be carefully aligned before welding and maintained in alignment during 

welding. Tack welds may be used to maintain alignment. They shall be the same quality as 

the final welds and shall be fused thoroughly therein. Defective tack welds shall be 

removed before the final weld is made. 

6. The surface of the finished welds shall have a bright metallic luster after cleaning, a fairly 

smooth and uniform contour with regular ripples and be free from overlaps, undercuts and 

excessive convexity. 

7. Welds shall be sound throughout, fused thoroughly and free from gas pockets, oxide, slag 

inclusions and surface porosity. The inside of the pipe shall be free from globules of weld 

metal, spacers or other material which would restrict the pipe area or become loose to enter 

the fluid stream. 

8. Defective or unsound welds shall be corrected by removing and replacing the welds. Pipe 

or fittings, which cannot be rewelded satisfactorily, shall be replaced with new pipe or 

fittings at the Contractor's expense. 

9. All welded joints will be visually inspected by the Engineer for defects beyond those 

acceptable in ANSI B31.1. Method of repair shall be in accordance with instructions as 

received from the Engineer. 
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B. Flanged Connections 

1. All flange faces shall be in perfect alignment with the holes straddling the vertical center 

line of the piping. 

2. All bolts shall be well lubricated over the entire thread length with a heavy graphite and oil 

mixture prior to the tightening operation. Bolts shall be tightened with proper wrenches, 

care being taken to secure uniform pressure on the bolts and gasket and to avoid 

overstressing of the bolts, dishing of the flanges and compression of the gasket beyond its 

proper limits. 

a. Commercial grade carbon steel bolts, ASTM A307, Grade B shall be tightened to 

obtain approximately 15,000 psi stress based on the root area of the thread. Alloy steel 

bolts, ASTM A193, Grade B7 shall be tightened to obtain a stress of 45,000 psi. 

3. All bolts shall be of sufficient length so that when fully tightened, a minimum of two full 

threads shall extend beyond the nut. 

C. Screwed Connections 

1. All screwed connections shall have full thread of true taper, accurate to gauge and conform 

to ANSI. 

2. Reduction in size shall be made using reducing fittings. 

3. The use of bushings or close nipples is prohibited. Nipples shorter than 4-in in length shall 

be Schedule 80. 

4. Plugs shall be steel or brass with square head. 

5. Screwed joints shall be made with an approved joint compound applied to the male thread 

only. Caulking of screwed joints will not be allowed. 

D. Soldering (Copper Tubing) 

1. Tubing shall be cut with square ends and reamed to prevent burrs, out-of-round or 

improperly sized ends. 

2. After cutting, all surfaces to be soldered shall be thoroughly cleaned to a metal-bright 

finish, free from dirt, grease or other material before fluxing and soldering. This cleaning 

shall be performed by using emery cloth, sandpaper or steel wool. Clean the outside end of 

the tubing for a length of 1/2-in greater than the depth of the fitting. The inside of the 

fittings shall be cleaned in a similar manner. Apply non-corrosive flux and assemble the 

joint. Acid solder or acid flux will not be allowed. 

3. The surfaces to be joined shall be heated up slowly and uniformly to the melting point of 

the solder. The surface being soldered shall be maintained above the melting point of the 

solder for sufficient time to draw the solder completely into the joint. When the solder 

congeals to a plastic state the excess metal shall be removed with a cloth brush, leaving a 

fillet around the end of the fitting. Full penetration of the solder uniformly throughout the 

entire socket is required. The soldered joints shall be allowed to cool in still air until only 

warm to the hand after which the work may be quenched. 
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4. Any type of crack, pinhole, area of incomplete penetration, or similar defect will not be 

accepted. Peening for closing up defects shall not be permitted. 

5. Heating torches of sufficient size shall be used for heating of large fittings prior to 

soldering. Multiple tips or ring burners for use on combination torches may be used. 

6. Remove all external and internal loose solder and flux after joint cools. 

3.05 INSTALLATION OF VALVES AND SPECIALTIES 

A. Valves 

1. Locate valves so as to be readily accessible for operation. All valves, except isolating, 

larger than 3-in and located seven-ft-zero-in or higher above floors and platforms shall be 

provided with chainwheels. Chains shall extend to five-ft-zero-in above floors and 

platforms. Chains shall be draped so that they may be clipped or tied (i.e., with an S-hook) 

from aisles and walkways. 

2. Install stems of valves up wherever possible. Where this is not possible, point stems in a 

horizontal position. 

3. Locate valves where shown on the Drawings and where specified in other Sections, in 

addition to the following locations: 

B. Test Connections 

1. Provide 1/2-in female NPT test connection equipped with 1/2-in brass plug on all pump 

suction and discharge lines. Where indicated on the Drawings, test connections should be 

equipped with bar stock valve and gauge.  

C. Vents and Drains - Provide vents and drains in the following places: 

1. Water Lines - Vents at high points and drains at low points. 

2. Air Lines - Drains at low points. 

D. Pressure, Vacuum and Compound Gauges 

1. Location - Pressure gauges shall be installed at the following locations: 

a. Discharge of all pumps. 

b. Suction of pumps with positive suction head. 

c. Supply and return headers to each air conditioning system. 

d. Inlet and outlet side of all strainers (unless below atmospheric; then use compound 

gauges). 

e. Other locations as indicated on the Drawings and/or as specified herein. 

2. Vacuum gauges shall be installed at pump inlets (pumps having a continuous suction lift). 

3. Combination gauges may be installed at pump inlets having varying suction heads. 

E. Thermometers 
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1. Location - Provide where indicated on the Drawings and as specified herein. 

3.06 INSTALLATION OF SLEEVES AND SEALS 

A. Sleeves:  Ends of sleeves shall be cut, ground smooth and shall be flush with the wall or ceiling 

and extend two-in above the finished floors. Sleeves to be sealed by caulking shall be sized as 

required. Sleeves to be sealed with mechanical seals shall be sized in accordance with the seal 

manufacturer's recommendations. Sleeves for insulated piping shall be sized as required. 

B. Seals:  Install per manufacturer’s instructions.  Utilize pipe hangers and supports at a maximum 

of two feet from the wall penetration or as close as required to eliminate the pipe weight from 

being transmitted to the seal. 

C. Escutcheon plates: Provide at both sides of wall penetrations and at ceiling penetrations in 

finished areas. 

3.07 CLEANING 

A. General 

1. When part of the piping system to be cleaned is buried piping or shown on the other 

Drawings, it shall be treated as part of the system and will be cleaned by this Contractor 

using the same procedures as the other parts of the system. 

B. Chilled Water and Other Closed Water Systems 

1. Flush pipe, valves and fittings of closed water systems until water runs clear to remove 

foreign materials prior to cleaning. 

2. Provide temporary valved inlet and necessary tanks and pumps to inject cleaning solution. 

Remove strainer baskets prior to cleaning. Provide temporary pipe, valves and fittings 

required to by-pass coils and tubes of heat exchangers. Coils and heat exchanger tubes are 

not to be flushed and cleaned in the field. 

3. Clean by circulating a hot high alkaline type oakite solution of one lb of oakite per 50 

gallons of water for a minimum of six hours. Then flush the system until the drain water 

runs clear. 

4. Remove temporary pipe, valves and fittings except for valved inlet used for injecting 

cleaning solution, which will remain for future use. Strainer screens shall be removed, 

cleaned and reinstalled after flushing is completed. 

C. Cooling Tower Water and Other Open Water Systems 

1. Piping shall be cleaned by flushing with water until drain water runs clear. Strainer screens 

shall be removed, cleaned and reinstalled after flushing is completed. 

3.08 TIGHTNESS TESTING  

A. Pipe Testing Procedure 
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1. The equipment to which any piping system is attached shall not be subject to any line tests. 

Items which may be damaged by the test pressure shall be either removed or blanked off. 

The test pressures apply to the piping materials as specified, but shall not be assumed to 

apply to piping specialties, accessories, or equipment including safety heads, rupture discs, 

relief valves, expansion joints, instruments or filters. 

2. Prior to pressure testing, the following precautions shall be taken: 

a. Insulation shall not be applied over piping prior to completion of testing. Welds or 

other type joints shall not be painted prior to completion of testing. This may require 

testing in certain specific areas ahead and separate from other areas to allow other 

trades to complete their work. 

b. Lines containing check valves shall have the source of test pressure located on the 

upstream side. Control valves shall be set in the open position for the duration of the 

test. 

c. Any piping supported by springs shall be blocked up temporarily to a degree sufficient 

to sustain the test liquid load. 

3. Lines requiring hydrostatic testing shall be provided with test connections at high points in 

the line. System shall be filled with water through a low connection point, care being taken 

that air is completely vented from the top at the test connection so that there are no air 

pockets remaining. 

4. Hydrostatic test pressure readings may be taken at the lowest point of the line or system of 

lines providing static head is added to the minimum hydrostatic test pressure. Care should 

be taken to ensure that at no point a dangerous overpressure is experienced. 

5. The hydrostatic test shall be considered satisfactory if no leakage is discovered on the 

piping or at any joints. The test pressure shall be maintained for the minimum time 

specified plus any additional time required for a thorough examination of all joints. Lines 

requiring repairing shall be retested to the pressure originally specified. 

6. After completion of a hydrostatic test, the system shall be completely drained and purged 

with air to remove all water and to prevent damage due to freezing.  

Special attention shall be paid to such items as instrument connections, valves, orifice 

plates and pockets where water may be trapped. 

7. Air pressure at two times operating pressure (not less than 50 psi) with soap solution on 

each joint shall be used for piping intended for gaseous fluids and fuel oil lines. 

8. The piping system shall be tested at the pressure indicated in the individual pipe material 

specification's section or 1-1/2 times normal working pressure whichever is greater for the 

respective systems. Leakage or loss of head will not be acceptable. 

9. When necessary to expedite hydrostatic tests, due to possibility of freezing of water in 

piping or due to extremely large volume of water to be used, air may be used as testing 

medium with the approval of the Engineer. 

B. System Testing Schedule 

Service 

Service 

Pressure 

Test Pressure 

Medium Duration 

Allowable 

Loss 
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3.09 INSULATION 

A. Insulation for Cold Piping without vapor barrier (Type I-2). Insulation thickness shall be as 

follows: 

B.  

C. Insulation for Cold Piping with vapor barrier (Type I-3). Insulation thickness shall be as 

follows: 

 

Service Pipe Size - Inches Insulation Thickness 

Non-Potable Cold 

Make-up 

All Sizes 1-1/2-in 

Cooling Tower Water, 

Indoor Mounted 

2 and less 1-1/2-in 

2-1/2 and greater  2-in 

Chilled Water 
2 and less 1-1/2-in 

2-1/2 and greater  2-in 

END OF SECTION 

Chilled Water All 100 psig Water 2 hours None 

Condenser Water All 100 psig Water 2 hours None 

1. Longer testing duration may be required for a complete system inspection. 

Service Pipe Size Insulation Thickness 

Cooling Tower Water, 

Outdoor Mounted 

2-in and less 1-1/2-in 

2-1/2-in and greater 2-in 

Non-Potable Cold Make-

Up Water, Outdoor 

Mounted 

2-in and less 2-in 

2-1/2-in and greater 2-in 

Drain/Overflow, Outdoor 

Mounted 

2-in and less 2-in 

2-1/2-in and greater 2-in 
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SECTION 15509 

 

PRE-ENGINEERED FILTRATION SYSTEM 

 

PART 1 GENERAL 

 

1.01 SUMMARY 

 

A. Contractor shall provide all labor, materials, equipment and incidentals required to furnish 

and install the self-cleaning media filter(s), pump, control valve(s), face piping, system 

controls and accessories. 

 

1.02 RELATED SECTIONS 

 

A. Section 013300 - Submittal Procedures 

 

B. Section 016000 - Product Requirements. 

 

C. Section 017823 - Operation and Maintenance Data 

 

D. Section 15505 - Piping 

 

1.03 REFERENCES 

 

A. American Society of Mechanical Engineers (ASME): B16.5, Pipe Fittings and Flange 

Fittings 

 

B. National Electrical Manufacturer’s Association (NEMA): 250 Enclosures for Electrical 

Equipment (1,000     Volts Maximum) 

 

1.04 SYSTEM DESCRIPTION 

 

A. Filtration System  

1. Provide a high efficiency media filtration system.  The filtration system shall operate 

continuously to remove suspended particulate from the condenser water.  The 

filtration system shall backwash automatically upon reaching a 16 psi set point 

across the media bed or after 24 hours, whichever occurs first.  A manual pushbutton 

switch shall also activate the automatic backwash cycle. 

2. Filtration system shall be sized for 5% side-stream flow.  Filtration flux rate shall not 

exceed 20 gpm/ft2.  To assure that all filtered solids are removed during backwash, 

backwash flux rate shall be 20 gpm/ft2 for two minutes.     

 

B. Service Conditions shall be: 

System flow rate (GPM) 63 

Quantity of filters in system 1 

System source water Non-potable water 
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Backwash source water Tower/system water 

System operating pressure 

(PSI) 

50 psi (max) 

System operating temperature 

(˚F) 

40oF to 100oF 

Power Source, (V AC, Phase, 

Hertz) 

460V AC, 3-PH, 60 Hz 

 

1.05 SUBMITTALS 

 

A. Product Data  

1.  Manufacturer’s descriptive literature, illustrations, specifications, identification of 

materials of   construction and engineering data. 

2.    Operation and Maintenance Data: As specified in Section 017823 - Operation and 

Maintenance Data. 

 

B. Shop Drawings:  Submit complete detailed shop drawings including physical layout of the 

filter, drive unit and control equipment, piping diagrams and field wiring diagrams, control 

diagrams and a complete description of the control system, manufacturer’s installation 

instructions, and equipment operating characteristics. 

 

1.06 QUALITY ASSURANCE 

 

A.  Manufacturer’s Qualifications:  Manufacturer shall have a minimum of five (5) years 

experience in the production of substantially similar equipment. 

 

1.07 DELIVERY, STORAGE AND HANDLING 

 

A. Deliver, store and handle all products and materials as specified in Section 016000 – Product 

Requirements. 

 

1.08 MAINTENACE 

 

A. General:  Furnish manufacturer’s recommended spare parts plainly tagged, marked for 

identification and for reordering and properly boxed. 

 

PART 2  PRODUCTS 

 

2.01 MANUFACTURERS 

 

A. Filters: Acceptable manufacturers are listed below. 

1. Amiad Water Systems, Filter Model SMF2-24 

 

B. Differential Pressure Switches: Acceptable manufactures are listed below. 

1. United Electric 
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C. Pump: Acceptable manufactures are listed below. 

1. Scot, or approved equal. 

 

D. Control Panel Enclosures: Acceptable manufacturers are listed below. 

1. Integra Enclosures, or approved equal. 

  

E. Piping: Acceptable materials are listed below. 

1. Schedule 80 PVC 

 

F. Valves: Acceptable manufactures are listed below. 

1. Unitorq – actuator, or approved equal. 

2. Kitz - valve, or approved equal. 

 

G. Media: Acceptable manufactures are listed below. 

1. Unigran 50 

2. Unifill 475 

3. Or approved equal. 

 

2.02 EQUIPMENT 

 

A. Filter 

1. The filtration system shall consist of a filter vessel, high efficiency filtration media, 

system matched pump with close coupled motor, UL control panel, face piping, 

pressure gauges, control valves and actuator.  All filtration system components shall be 

mounted on a 304 stainless steel C4 channel base. 

2. The filter vessel shall be fabricated of spun wound fiberglass.  The vessel shall have a 

24” diameter and be rated for 50 psig maximum operating pressure.  Filter vessel shall 

have suitably sized inlet and outlet connections, drain connection, access ports and vent 

fittings.  Internal over and under-drain assemblies shall be of PVC construction. The 

filter vessel shall include an automatic air vent. 

3. Inlet and outlet flange connections shall be 2 inches in diameter.   

4. The filter system shall have a clean pressure drop of no greater than 3 PSI at a flow rate 

of 63 GPM.  

5. The system shall be suitable for operation with 460-volt, 3-phase, 60-hertz power.  

6. Filtration system shall be assembled and tested at the factory prior to shipment.  

 

B.   Controls 

1.   All electrical components shall be housed in a lockable NEMA 4X enclosure. 

2. A lockable main disconnect switch shall be mounted on the enclosure door.  

3. The control panel shall include a differential pressure switch to automatically cycle the 

backwash. 

4. Control panel shall have pump motor overload protection. 

5. Control panel shall include step-down transformer. 

6. Control panel and pump motor shall be factory pre-wired for single point connection to 

the power source.   

7. The control panel shall be UL listed.  
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C.   Pump/Motor 

1. System shall include a system-matched TEFC close-coupled bronze fitted pump/motor.  

The pump shall be rated for 150 psig maximum operating pressure and sized for 63 gpm 

at 50 ft. TDH. The pump shall include a cast iron body pre- strainer with removable 

stainless steel basket.  

 

E. Valves 

1. Valves shall be ball type with brass body and corrosion resistant steel alloy ball with 

Teflon seat. 

2. To eliminate water hammer potential and “out of sequence” operation, the control valves 

shall be mechanically linked. 

 

F. Actuators 

1. Motorized type electric actuator shall be utilized to cycle 3-way ball valves between 

filter and backwash modes. 

2. Actuator shall be oversized for 150% over torque requirement for long life and 

dependability. 

 

G. Face Piping 

1. Filter vessel face piping shall be schedule 80 PVC.  

 

H. Skid 

1. The filtration system shall be mounted on a C4 channel 304 stainless steel base. 

 

I. Filter Media 

1. Media shall be permanent type nominal 0.50 mm and rechargeable by a backwash at a 

minimum flow rate of 15 gpm/ft2 of filter surface area.  Under-drain support shall be 

4.75 mm gravel.  Media shall be AWWA or NSF approved  

2. The filter shall be capable of removing 90% of all particles by volume and total mass, 5 

micron and larger.   

 

2.03 ACCESSORIES 

 

A. Equipment Anchor Bolts:  CONTRACTOR shall provide anchor bolts. 

 

B. Equipment Identification Plates:  CONTRACTOR shall provide identification plate securely 

mounted on each separate equipment component and control panel(s) in a readily visible 

location. 

 

PART 3  EXECUTION 

 

3.01 INSTALLATION 

 

A. Install the filter in accordance with the manufacture’s recommendations and approved shop 

drawings. 

 

3.02 FIELD QUALITY CONTROL 
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A. Manufacturer’s Field Services:  Provide 1 day of service at the site by a qualified 

representative of the system manufacturer to inspect the installation of their respective 

unit, make any necessary adjustments, test the equipment, place the equipment in initial 

hands-free operation and instruct the operating personnel in its operation and 

maintenance. 

 

 

END OF SECTION 
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SECTION 15541 

 

CENTRIFUGAL PUMPS 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish and install all pumps as shown and scheduled. 

1.02 RELATED WORK 

A. Thermal insulation is included in Section 15250. 

B. Piping and valves are included in Section 15505. 

C. This Section specifies the type and insulation thickness for the systems and equipment specified 

herein. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 013300, the following: 

1. Pump data sheets: to include pump size, type, arrangement, materials of construction, 

dimensional data, seal data, motor horsepower, motor type, power supply and motor frame 

size. 

2. The submittal shall include pump data sheets with a description of the proposed pump, 

pump size, type, arrangement, materials of construction, weight, motor horsepower, motor 

type, power supply, and frame size. Provide catalog data and selections for vibration 

isolators, include materials of construction. Each submittal shall include pertinent 

equipment dimensional data, pump performance (operating data) information, and a 

performance curve showing the pump operating point and range. Minimum curve size shall 

be eight-in by six-in. Faxed copies of curves are not acceptable. A list of accessories to be 

furnished shall be included on each submittal. Copies of operating and maintenance 

manuals shall be submitted. Significant dimensional differences between the specified 

equipment and the proposed equipment shall be noted on the equipment submittal. The 

contractor shall provide data to show the dimensionally different equipment will fit within 

the space and still provide suitable clearance. Where corrosion resistance is required, 

provide conformation of material suitability for the specified service. 

3. Provide a recommended list of spare parts to be provided. 

4. All submittals shall contain a statement that Sections 15500, 15250, 15505 and all other 

referenced Sections have been read and complied with. The certification statement shall be 

made by all of the following that are applicable; the Contractor, sub-contractor and the 

vendor. The statement shall be an individual statement for each party involved, and shall 

be included with every submittal and resubmittal. 
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5. Submit, in accordance with 017823, operating and maintenance manuals. The following 

information shall be considered a minimum. Where applicable, provide information 

required for specific pieces of equipment. 

a. Personnel familiar with the operation and maintenance of the specific information 

shall prepare manuals.  

b. Equipment shall be identified with the Engineers Equipment Numbers and 

Identification as shown in the Schedules and on the Drawings. 

c. Provide information in three ring binders. All sheets shall have reinforced punches. 

Tabbed dividers shall separate all sections. Drawings will be bound in the manual, or 

contained in envelopes bound into the manual.  

d. Contents - Each volume shall contain the following minimum contents: 

1) Installation including instructions for unpacking, installing, aligning, checking 

and testing. Foundation data, allowable piping loads, and electrical design shall 

be included. 

2) Operating Instructions to provide pre-operational checks, start up and shut down, 

and description of all control modes. Include emergency procedures for all fault 

conditions and actions to be taken for all alarms. Procedures for long term 

storage shall be included. 

3) Maintenance shall include preventive, and corrective. Schedules for test of other 

functions are to be included. Provide a list of tools required to service the 

equipment. Trouble shooting instructions to include a trouble-shooting guide 

shall be included. 

e. Spare Parts List 

f. Shop Drawing Data to include performance curves, data sheets, flow diagrams, wiring 

diagrams, and descriptive drawings. 

B. In general, corrections or comments or lack thereof, made relative to submittals during review 

shall not relieve the Contractor from compliance with the requirements of the drawings and 

specifications. Submittals are for review of general conformance with the design concepts of the 

project and general compliance with the contract documents. The Contractor is responsible for 

the final design conforming and correlating all quantities and dimensions, selecting fabrication 

processes and techniques of construction, coordinating the work of all trades, and performing 

the work in a safe and satisfactory manner. 

1.04 QUALITY ASSURANCE 

A. All equipment of a given type included in this section shall be furnished by or through a single 

manufacturer or as specified on the schedules 

B. Inspection by the Engineer's representative or failure to inspect shall not relieve the Contractor 

of responsibility to provide materials and perform the work in accordance with the documents. 

C. The Owner and Engineer reserve the right to sample and test any materials after delivery and to 

reject all components represented by a sample that fails to comply with the specified 

requirements. 

D. An authorized representative of the manufacturer shall perform the initial startup of the 

equipment. The Owner and Engineer shall witness startup. The use of local sales representatives 

to perform this work is not acceptable, unless the manufacturer provides documented evidence 

that the sales representative has been specifically trained for this work. 
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E. All rotating parts of equipment shall be dynamically balanced at the factory. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. All materials shall be inspected for size, quality and quantity against approved shop drawings 

upon delivery. 

B. Delivery schedule of all equipment shall be coordinated with the Contractor. Equipment ready 

for shipment prior to the agreed on shipping date shall be stored without cost to the Owner by 

the manufacturer. 

C. All materials shall be suitably packed for shipment and long term storage. Each package shall 

be labeled to indicate the project and the contents of each package. Where applicable, 

equipment numbers shall be marked on the container.  

D. All equipment shipped that is exposed such as on a flat bed truck shall be protected during 

transit. The equipment shall be protected from moisture, road salt, dirt and stones or other 

materials thrown up from other vehicles. Electrical components shall be protected as above, but 

with special attention to moisture. The method of shipment protection shall be defined in the 

submittals. 

E. Instructions for the servicing and startup of equipment in long term or prolonged storage shall 

accompany each item. 

F. All materials shall be stored in a covered dry location off of the ground. When required to 

protect the materials they shall be stored in a temperature-controlled location. 

1.06 SCHEDULES 

A. This Section is incomplete without the information contained in the schedules. All pumps shall 

be of the type, capacity and arrangement as listed on the schedules. Particular attention must be 

paid to the remarks and notes in these schedules. 

1.07 SPARE PARTS 

A. Spare parts shall include all special items on the manufacturer's standard list of spare parts  

B. In addition to special items, the following spare parts shall be provided: 

1. Furnish all special tools required for normal operation and proper servicing of the 

equipment. 

2. Spare parts shall include all items on the manufacturer's standard list of spare parts and the 

following for each unit: 

a. One complete seal for each pump using a seal. 

b. One complete set of gaskets for each unit. 

3. Provide a minimum of one or five percent of the total units rounded to the next full unit 

whichever is greater for each size and rating of the following components.  

 

a. Pressure gages 
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b. Control relays 

c. Control transmitters 

d. Control transformers 

C. Pack spare parts in containers suitable for extended storage without deterioration of the parts. 

Containers shall be clearly labeled designating contents, pieces of equipment for which intended 

and equipment identification numbers. 

PART 2  PRODUCTS 

2.01 GENERAL 

A. All base mounted pumps shall be provided with cast iron or steel base with open grout area and 

flexible coupling and coupling guard. Mechanical seals shall be Type 303 stainless steel with 

"Buna-N" elastomers, Ni-Resist seat and carbon washer. Shaft sleeve shall extend the length of 

the seal box. Mechanical seal boxes shall be equipped with heavy cast, one piece O-ring sealed 

glands. Impeller shall be vacuum cast, dynamically balanced, and key locked to the shaft. Pump 

casing shall be high quality cast iron, suitable for 125 psig working pressure. Flanged 

connections shall be 125 lb standard. Pumps shall be supplied with threaded air vent connection 

at high points, threaded drain connections at the low points, pressure gauge tappings at pump 

inlet and discharge flanges, bronze (stainless steel) casing rings. Pump shafts shall be carbon 

steel with a maximum deflection of 0.002-in at the sealing faces at maximum load. Stuffing 

boxes shall be equipped with heavy, cast, split glands with extra length for easy removal for 

packing, inspection and maintenance. 

2.02  BASE MOUNTED, END SUCTION CENTRIFUGAL PUMPS 

A. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled, 

end-suction pump; designed for base mounting, with pump and motor shafts horizontal.  Rate 

pump for 125-psig minimum working pressure and a continuous water temperature of 200 

deg F. 

B.  Pump Construction: 

1. Casing:  Radially split, cast iron, with replaceable bronze wear rings, threaded gage 

tappings at inlet and outlet, drain plug at bottom and air vent at top of volute, and flanged 

connections. Provide integral mount on volute to support the casing, and attached piping to 

allow removal and replacement of impeller without disconnecting piping or requiring the 

realignment of pump and motor shaft. 

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, 

and secured with a locking cap screw.  Trim impeller to match specified performance. 

3. Pump Shaft:  Stainless steel. 

4. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel 

spring, and Buna-N bellows and gasket. 

5. Pump Bearings:  Grease-lubricated ball bearings contained in cast-iron housing with grease 

fittings. 
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C. Shaft Coupling:  Molded rubber insert and interlocking spider capable of absorbing vibration.  

Couplings shall be drop-out type to allow disassembly and removal without removing pump 

shaft or motor.   EPDM coupling sleeve for variable-speed applications. 

D. Coupling Guard:  Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel; 

removable; attached to mounting frame. 

E. Mounting Frame:  Welded-steel frame and cross members, factory fabricated from 

ASTM A 36/A 36M channels and angles.  Fabricate to mount pump casing, coupling guard, and 

motor. 

F. Motor:  Single speed, with grease-lubricated ball bearings, unless otherwise indicated; secured 

to mounting frame, with adjustable alignment.   

2.03  ATTACHMENTS 

A. All pumps shall be provided with lug, brackets or field applied devices to allow pumps to be 

firmly attached to the structure. The lugs, brackets or field supplied devices shall be sized to 

withstand the seismic loads for the area and type application. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. The Contractor shall start up each piece of equipment and system and shall make all 

adjustments so that the system is placed in proper operating condition. 

B. The Contractor shall not install any equipment or materials until the Owner and Engineer have 

approved all submittals. If any equipment or materials are installed prior to approval of the 

submittals, it shall be at the Contractor's risk. 

C. Set base mounted pumps on the steel or cast iron base and check for alignment in accordance 

with the standards of the Hydraulic Institute and then grout base. Base mounted pumps shall be 

installed and grouted on a housekeeping pad.  

D. Each pump shall be installed with the following: 

1. Suction and discharge pressure gauges or combination gauge. 

2. Temperature gauge. 

3. Suction and discharge line-size flexible connectors. 

 

4. End suction pumps shall be provided with suction diffusers with integral strainers. 

5. Triple duty valve in the pump discharge line.  

3.02 INSULATION 

A. Insulation for Cold Equipment (Type I-11). Insulation thickness shall be as follows: 
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1. Chilled Water Pump: 2 inch 

2. Cooling Tower Water Pumps: 2 inch 

END OF SECTION 
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 SECTION 15651 

 

COOLING TOWERS 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all engineering design, supervision, labor, tools, equipment, and material and perform all 

work necessary to fabricate, deliver, assemble, erect, start-up, and test as herein specified a cross-

flow induced-draft cooling tower as shown on the Drawings, schedules and as specified herein. 

1. Cooling towers shall be complete with structural framework, casing, cold water basins, fill, 

eliminators, hot water basin, fans, drives, motors, ladders, handrails, basin heaters, all 

anchor bolts, and all other associated hardware and appurtenances required for a complete 

installation. 

2. Provide Owner’s manual, complete operating and maintenance instructions and spare parts 

lists as herein described. 

3. Furnish a complete set of submittals as described herein. 

4. Provide complete start-up services as herein described. 

B. Receive, unload, store and protect the materials at the job site. 

C. Providing rigging and hoisting of materials for final installation under Cooling Tower 

Manufacturer's supervision. 

D. Install basic materials and accessories in a workmanlike manner by skilled tradesmen regularly 

engaged in this type of work.  Install cooling tower by any one of the following: 

1. Baltimore Aircoil Company. 

E. Coordinate all work associated with cooling tower installation. 

 

1.02 WORK PERFORMED UNDER OTHER SECTIONS OF THIS SPECIFICATION 

A. Provide cooling tower water piping, supports and connections to the cooling tower. Piping 

configuration shall be in accordance with manufacturer’s recommendations. 

B. Provide special miscellaneous steel brackets which are required by cooling tower manufacturer 

for attaching cooling tower to steel grillage.   

C. Provide heat trace and insulation for condenser water, equalizer, make-up and drain piping in 

accordance with Section 15250. 

D. For cooling tower controls refer to Section 15950. 
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1.03 WORK PERFORMED UNDER THE GENERAL CONSTRUCTION CONTRACT 

ASSOCIATED WITH THIS PROJECT 

A. Provide lay-down space on side of the building for erection purposes. 

1.04 WORK PERFORMED UNDER THE ELECTRICAL CONSTRUCTION CONTRACT 

ASSOCIATED WITH THIS PROJECT 

A. Provide electrical power connections, power wiring, and electrical devices for each motor. 

B. Provide electrical power connections, power wiring, and electrical devices for each basin heater. 

C. Provide electrical convenience outlets. 

D. Provide electrical grounding system. 

1.05 SUBMITTALS 

A. Submit, in accordance with Section 01-3300 and 15500, the following: 

1. Coordinate submittal materials for the Cooling Tower with those of Section 15950 Electric 

Automatic Temperature Control System and submit together for simultaneous review.    

2. Unit data sheets; to include catalog data, a description of the proposed unit, size, type, 

arrangement, accessories, and materials of construction. 

3. For driven equipment provide drive data indicating sizes and part numbers. 

4. Each submittal shall include pertinent equipment dimensional data, performance data, 

catalog cuts, optional accessories, etc.  Submit, in accordance with Sections 01-3300.  

Highlight each copy of product data information to indicate actual product and optional 

accessories to be provided. Engineer will not review non highlighted product data.   

5. Submittal shall include data sheets with a description of the following: 

a. Arrangement drawings. 

b. Tower structure and fill. 

c. Motor data. 

d. Drive data. 

e. Bearings. 

f. Flow control valves. 

g. Fan hub and blades. 

h. Sumps. 

i. Vibration switches. 

6. Provide the following information with shop drawing/product data submission: 

a. Dimensioned arrangement drawings including physical outline dimensions and 

electrical and water piping connection locations and sizes. Significant dimensional 

differences between specified equipment and proposed equipment shall be noted on 

equipment submittal. 

b. Recommended schematic power wiring diagrams including power requirements, starter 

internal wiring and interface with controls. 
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c. Recommended schematic control wiring diagrams including connections to safety 

devices, interconnections with power wiring, variable speed operation, and 

interconnections for sump heating.  

d. Structural grillage requirements, including equipment loads at bearing points and 

anchor bolt locations and sizes.   

e. Submit structural calculation, include computer data output (or handwritten 

calculations) and a keyed plan for future reference.  Show initial and future conditions. 

f. Fan curves for cooling tower fans.  Curve shall indicate fan speed (multiple curves 

required), fan-blade position, airflow, static pressure, brakehorse power, and 

characteristic operating lines. 

g. Thermal performance curves (graphical presentation - curves shall plot tower leaving 

water temperature versus outdoor wet bulb temperature.  Each plot shall include curves 

for the following water temperature differentials: 12°F, 10°F, 8°F, 5°F.  Provide plots 

for full speed, 75%, 50%, 25% and minimum speed fan operation for 100 percent flow, 

90 percent flow and 110 percent water flow.   

h. General recommendations for cooling tower water treatment, i.e., preferred treatments. 

7. List of accessories to be furnished shall be included on each submittal. 

8. For materials that will be shipped exposed, provide a description of the protective 

packaging that will be used during transit. 

9. Submit manufacturer’s warranty information and insure forms have been filled out in 

Owner’s name and registered with manufacturer. 

10. Submit to Engineer as provided in Section 01-7823, Operating and Maintenance Manuals. 

The following information shall be considered a minimum.  Where applicable, provide 

information required for specific pieces of equipment. 

a. Personnel familiar with operation and maintenance of specific information shall 

prepare manuals.   

b. Equipment shall be identified with Engineer’s Equipment Numbers and Identification 

as shown in Drawing Schedules. 

c. Provide information in three ring binders.  Sheets shall have reinforced punches.  

Tabbed dividers shall separate all sections.  Drawings shall be bound in the manual, or 

contained in envelopes bound into the manual.   

d. Contents - Each volume shall contain the following minimum contents: 

1) Installation including instructions for unpacking, installing, aligning, checking 

and testing.  Foundation data, allowable piping loads, and electrical design shall 

be included. 

2) Operating Instructions to provide pre-operational checks, start up and shut down, 

and description of all control modes.  Include emergency procedures for all fault 

conditions and actions to be taken for all alarms.  Procedures for long term storage 

shall be included. 

3) Maintenance shall include preventive, and corrective.  Schedules for test of other 

functions are to be included.   

Provide a list of tools required to service the equipment.  Trouble shooting 

instructions to include a trouble-shooting guide shall be included. 

B. In general, corrections or comments or lack thereof, made relative to submittals during review 

shall not relieve Contractor from compliance with the requirements of Drawings and 
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Specifications.  Submittals are for review of general conformance with design concepts of project 

and general compliance with Contract Documents.  Contractor is responsible for final design 

conforming and correlating quantities and dimensions, selecting fabrication processes and 

techniques of construction, coordinating the work of all trades, and performing the work in a safe 

and satisfactory manner. 

1.06 REFERENCE STANDARDS 

A. American National Standards Institute (ANSI). 

B. American Gear Manufacturers Association (AMGA). 

C. American Society of Mechanical Engineers (ASME). 

D. American Society for Testing and Materials (ASTM). 

E. Cooling Technology Institute (CTI): 

1. CTI STD-111 – Gear Speed Reducers. 

2. CTI STD-201 – Certification Standard for Commercial Water Cooling Towers. 

3. CTI Code ACT-128 – Standard for Sound Testing. 

4. CTI ACT-105 – Acceptance Test Code for Water Cooling Towers. 

F. National Electrical Code (NEC). 

G. National Electrical Manufacturers Association (NEMA). 

H. National Fire Protection Association (NFPA). 

I. Underwriters Laboratories (UL). 

J. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.07 QUALITY ASSURANCE 

A. Equipment of a given type included in this Section shall be furnished by or through a single 

manufacturer or as specified on Drawing schedules. 

B. Equipment and materials shall be new and shall be latest and standard product as advertised by 

reputable manufacturers.  Equipment shall be designed for purpose intended and shall have 

replacement parts locally available. 

C. Mechanical fastenings shall be of a type capable of removal and replacement with hand tools.  

Provide safety guards for couplings and rotating equipment. Safety requirements of the 

Department of Labor and Industry and OSHA shall be met. 
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D. An authorized representative of manufacturer shall perform initial startup of equipment. Owner 

and Engineer shall witness startup.  Use of local sales representatives to perform this work is not 

acceptable, unless manufacturer provides documented evidence that sales representative has been 

specifically trained for this work. 

E. The cooling tower manufacturer shall have a Management System certified by an accredited 

registrar as complying with the requirements of ISO- 9001:2000 to ensure consistent quality of 

products and services. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Cooling Tower Manufacturer shall shop assemble each cooling tower to fullest extent possible, 

prior to shipment. 

B. Cooling Tower Manufacturer shall mark parts of work to be erected or field-assembled, durably 

and legibly with indelible markings, giving Contractor’s order number, detail identification, and 

match marking to enable Contractor to identify the various parts and erect work without delay. 

C. Cooling Tower Manufacturer shall identify shipments with Contractor's purchase order number.  

Cooling Tower Manufacturer shall furnish a detailed list of parts in each shipment to permit 

satisfactory checking when received. Materials shall be inspected for size, quality, and quantity 

against approved shop drawings upon delivery. 

D. Delivery schedule of equipment shall be coordinated with Contractor.  Equipment ready for 

shipment prior to agreed shipping date shall be stored without cost to Owner by manufacturer. 

E. Materials shall be suitably packed for shipment and long term storage.  Each package shall be 

labeled to indicate project and contents of each package.  Where applicable, equipment numbers 

shall be marked on container.   

F. Instructions for servicing and startup of equipment in long term prolonged storage shall 

accompany each item. 

G. Materials shall be stored in a covered dry location off of the ground. When required to protect 

materials they shall be stored in a temperature-controlled location. 

H. Contractor shall work within protected work/staging area(s) provided for storage and/or layout 

space. Use of areas outside the work area will not be permitted. 

I. Maintain work areas in a neat and orderly fashion. Areas shall be broom cleaned and refuse 

materials shall be containerized at end of each day. Provide refuse container which shall be 

emptied on a regular basis. 

J. Contractor shall receive, store, and lock-up materials as required to prevent theft and vandalism.  

Storage of materials on roof will be restricted as follows: 

1. Limit roof loading to 15 pounds per square foot average including weight of planking. 

2. Limit roof loading to 300 pounds concentrated load. 

3. Store heavier materials at grade. 
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4. Prepare and follow planned storage layout.  Maintain layout at job site to demonstrate to 

Architect that roof is not being overloaded. 

1.09 SPARE PARTS 

A. Furnish all items on manufacturer's standard list of spare parts. 

B. Furnish special tools required for normal operation and proper servicing of equipment. 

C. Pack spare parts in containers suitable for extended storage without deterioration of the parts.  

Containers shall be clearly labeled designating contents, pieces of equipment for which intended 

and equipment identification numbers. 

1.10 WARRANTY 

A. Cooling Tower Manufacturer shall warrant all equipment, and correct defects in the work for a 

period of one year. Warranty period shall commence with Owner's acceptance of successful 

startup of each piece of equipment, documented by a certificate of substantial completion. 

B. Cooling Tower Manufacturer shall include in its warranty cost of parts, including freight or air 

freight as required to remedy any breakdown situation relating to Cooling Tower Manufacturer's 

installation. 

C.  

D.  

E. It is expressly understood that Owner shall operate equipment in compliance with operating 

instructions and that service work does not include work required to repair equipment failure 

brought about by neglect, damage, tampering with controls, or an act of God. 

F. Failure of Cooling Tower Manufacturer to provide warranty work within a reasonable time shall 

render its conduct as neglect, in which case Owner shall be entitled to proceed with correction of 

such work at its discretion and backcharge Cooling Tower Manufacturer and/or HVAC 

Contractor cost plus 10% for expenses incurred. 

PART 2  PRODUCTS 

2.01 GENERAL ENGINEERING DATA 

A. Provide two-cell, factory assembled, crossflow, induced draft, cooling tower with vertical air 

discharge and single side air intake conforming to all aspects of the specifications, schedules and 

as shown on plans. 

B. In addition to requirements of this specification refer to Drawings and cooling tower schedule for 

thermal performance. 

C. Towers thermal rating shall be Certified by the Cooling Tower Institute, CTI Standard STD-201. 

CTI Certification notwithstanding, cooling tower manufacturer shall guarantee that tower 

supplied shall meet specified performance conditions as installed, taking into account jobsite 
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conditions that can affect performance such as airflow restrictions due to enclosures, 

recirculation effects due to adjacent structures, or adjacent heat sources. 

D. Tower shall have a minimum capacity as scheduled and shall meet all other scheduled values 

specified on the design drawings. 

2.02 CONSTRUCTION 

A. Type 304 Stainless Steel Construction: All steel panels and structural members, including the 

casing panels, hot and cold water basins, distribution covers, fan deck and fan cylinder shall be 

constructed of Type 304 stainless steel and assembled with Type 304 stainless steel nut and bolt 

fasteners. All factory seams in the cold water basin shall be welded to ensure watertight assembly 

and shall be warranted against leaks for five (5) years from date of shipment. 

B. Cold Water Basin: The cold water basin shall be constructed of heavy-gauge Type 304 stainless 

steel panels and structural members. All factory seams shall be welded to ensure watertight 

construction and welded seams shall be warranted against leaks for a period of five (5) years 

from date of shipment. Type 301 or Series 300 Stainless steel basins with bolted seams are not 

acceptable. Basin shall include a depressed section with drain/clean-out connection. The basin 

area under the fill shall be sloped toward the depressed section to facilitate cleaning.   

C. Water Outlet: The water outlet connection shall be beveled for welding and grooved for 

mechanical coupling or a bolt-hole circle designed to accept an ASME Class 150 flat face flange. 

The outlet shall be provided with large area lift out strainers with perforated openings sized 

smaller than the water nozzles and an anti-vortexing device to prevent air entrainment. The 

strainer and vortex device shall be constructed of the same materials as the cold water basin to 

prevent dissimilar metal corrosion.  

D. Water Distribution System: The distribution system shall be furnished with a single water inlet. 

The hot water distribution basin shall be open and gravity fed for easy cleaning, and constructed 

of Type 304 stainless steel. The basins must be accessible from outside the unit and serviceable 

during tower operation. Basin weirs and plastic metering devices shall be provided to assure the 

even distribution of water over the fill. Weir dams shall accommodate a flow range of 50% to 

100% of the design flow rate. Gravity flow nozzles shall be snap-in type for easy removal. Lift-

off distribution covers shall be constructed of heavy-gauge Type 304 stainless steel and designed 

to withstand 60 psf (244 kg/m2) live load. 

E. No burrs shall be present on any exposed sheet metal edges. 

2.03 MECHANICAL EQUIPMENT 

A. Fan(s): Fan(s) shall be axial flow selected to provide optimum cooling tower thermal 

performance with minimal sound levels. Air shall discharge through a fan cylinder designed for 

streamlined air entry and minimum tip clearance for maximum fan efficiency. The top of the fan 

cylinder shall be equipped with a conical, non-sagging removable fan guard.  

1. Provide Whisper Quiet Fan. 
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B. Bearings: Fan(s) and shaft(s) shall be supported by heavy-duty, self-aligning, grease packed ball 

bearings with moisture proof seals and integral slinger collars, designed for a minimum L10 life 

of 150,000 hours (500,000 Hr. Avg. Life). 

C. Fan Drive: The fan(s) shall be driven by a one-piece, multi-groove, solid back V-type powerband 

with taper lock sheaves designed for 150% of the motor nameplate horsepower. The powerband 

shall be constructed of neoprene reinforced polyester cord and be specifically designed for 

cooling tower service.  For Models S15E-1212 and S15E-1218, each drive shall be driven 

independently for redundancy and capacity control as standard. 

D. Sheaves: Fan and motor sheave(s) shall be fabricated from corrosion-resistant materials to 

minimize maintenance and ensure maximum drive and powerband operating life. 

E. Fan Motor: Fan motor(s) shall be totally enclosed air over (TEAO), reversible, squirrel cage, ball 

bearing type designed specifically for cooling tower service. The motor shall be furnished with 

special moisture protection on winding, shafts, and bearings and appropriately labeled for 

“cooling tower duty.” Fan motors shall be inverter duty type designed per NEMA Standard 

MG1, Section IV Part 31. 

F. Mechanical Equipment Warranty: The fan(s), fan shaft(s), bearings, mechanical equipment 

support, and fan motor shall be warranted against defects in materials and workmanship for a 

period of five (5) years from date of shipment. 

2.04 FILL AND DRIFT ELIMINATORS 

A. Fill and Drift Eliminators: The fill and integral drift eliminators shall be formed from self-

extinguishing (per ASTM- 568) polyvinyl chloride (PVC) having a flame spread rating of 5 per 

ASTM E84 and shall be impervious to rot, decay, fungus and biological attack. The fill shall be 

suitable for entering water temperatures up to and including 120°F (48.9°C). The fill shall be 

manufactured, tested and rated by the cooling tower manufacturer and shall be elevated above 

the cold water basin to facilitate cleaning. 

2.05 COMBINED INLET SHIELDS 

A. Combined Inlet Shields, The combined inlet shields shall be UV resistant PVC, installed on the 

air inlet face to minimize air resistance, prevent water splash out, and minimize sunlight 

exposure to reduce the potential for algae growth in the cold water basin.   

2.06 ACCESS 

A. Plenum Access: Hinged access doors shall be provided on either side of the tower for access into 

plenum section. 

2.07 SOUND 

A. Sound Level: To maintain the quality of the local environment, the cooling tower shall be 

furnished with a low sound fan. The thermal performance of the cooling tower when furnished 

with the low sound fan shall be certified by the Cooling Technology Institute. Maximum sound 

pressure levels (dB) measured 5 ft. and 50 ft from the cooling tower operating at designated fan 

speed shall not exceed the sound levels shown on the drawings. 
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B. Provide discharge air sound attenuators constructed of the same material as the tower itself. 

2.08 ACCESSORIES 

A. Basin Heater(s): The cooling tower cold water basin shall be provided with electric heater(s) to 

prevent freezing in low ambient conditions. The heater(s) shall be selected to maintain 40°F 

(4.4°C) basin water temperatures at 0°F ambient. The heater(s) shall be 460 V/3 phase/60 Hz 

electric and shall be provided with low water cutout and thermostat.  The heater(s) shall be 

installed in a threaded coupling on the side of the collection basin.   

1. Heater Control Panel:  Field mounted on the side of each cooling tower cell.   

2. Enclosure:  NEMA 250, Type 4X 

3. Magnetic contactors controlled by a temperature sensor/controller to maintain collection 

basin water-temperature set point.  Water-level probe shall monitor cooling tower water 

level and de-energize the heater when the water reaches low-level set point. 

4. Control-circuit transformer with primary and secondary side fuses. 

5. Terminal blocks with numbered and color-coded wiring to match wiring diagram. 

6. Single-point, field-power connection to a fused disconnect switch and heater branch 

circuiting complying with NFPA 70. 

B. Basin Water Level Control: The cooling tower manufacturer shall provide an electric water level 

control (EWLC) system. The system shall consist of water level sensing and control units in 

quantities and locations as indicated on the drawings. Each water level sensing and control unit 

shall consist of the following: NEMA 4 enclosure with gasketed access cover; solid state controls 

including all necessary relays and contacts to achieve the specified sequence of operation; 

stainless steel water level sensing electrodes with brass holder; Schedule 40 PVC standpipe 

assembly with vent holes, and all necessary stainless steel mounting hardware. Provide cover 

over water level sensor to prevent damage from falling ice, debris or other objects.  Provide PVC 

union directly below the control enclosure to facilitate the removal and access of electrodes and 

control enclosure. 

C. The number and position of water level sensing electrodes shall be provided to sense the 

following: high water level, low water level, high water alarm level, low water alarm, and heater 

safety cutout. 

D. Vibration Cutout Switch: Provide mechanical local reset vibration switch. The mechanical 

vibration cut out switch will be guaranteed to trip at a point so as not to cause damage to the 

cooling tower. To ensure this, the trip point will be a frequency range of 0 to 3,600 RPM and a 

trip point of 0.2 to 2.0 g’s. 

E. Access Door Platform: A galvanized steel platform and aluminum ladder to grade shall be 

provided at an access door to access the plenum section of the cooling tower. All working 

surfaces shall be able to withstand 60 psf (244 kg/m2) live load 
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F. Louver Face Platform: Easy access to the hot water basins for inspection and maintenance of the 

basins, even during tower operation, shall be provided by louver face platforms. Fan deck ladders 

and handrails, which add to the overall height of the tower, are not acceptable 

1. Sturdy guardrail, complete with kneerail and toeboard, designed according to OSHA 

guidelines and factory welded into subassemblies for ease of field installation. Posts, 

toprails and kneerails shall be 1.5 " square tubing. The guardrail assembly shall be hot 

dipped galvanized after welding and capable of withstanding a 200 pound concentrated live 

load in any direction. Posts shall be spaced on centers of 8'-0" or less. An aluminum ladder 

with I-beam side rails and 1.25" diameter rungs shall be provided at one end of the tower, 

rising from the base of the tower to the top of the guardrail. Provide a ladder extension for 

connection to the foot of the ladder attached to the tower casing. This extension shall be 

long enough to rise from the roof (grade) level to the base of the tower. The installing 

contractor shall be responsible for cutting the ladder to length; attaching it to the foot of the 

tower ladder; and anchoring it at its base. 

2. Ladder Safety Cage  A heavy gauge aluminum safety cage shall surround the ladder, 

extending from a point approximately 7'-0" above the foot of the ladder to the top of the 

guardrail. 

3. A galvanized steel, self-closing gate shall be provided at the guardrail level of the ladder. 

G. Internal Platform: An internal platform shall be provided in the plenum section to provide for 

inspection and maintenance. All working surfaces shall be able to withstand 60 psf (244 kg/m2) 

live load. Other components of the cooling tower, i.e. basin floor and fill/drift eliminators, shall 

not be considered an internal working surface. Cooling tower manufacturers that require that 

these surfaces be used as a working platform shall provide a 5-year extended warranty to the 

Owner to repair any damage to these surfaces caused by routine maintenance. 

PART 3  EXECUTION 

3.01 INSTALLATION SERVICE 

A. Contractor shall not install any equipment or materials until Owner and Engineer have approved 

submittals.  If any equipment or materials are installed prior to approval of the submittals, it shall 

be at Contractor's risk. 

B. Contractor shall work within protected work/staging area provided at grade for storage and/or 

layout space.  Use of areas outside work area will not be permitted. 

C. Contractor shall provide its own rigger for hoisting equipment to roof. 

D. Contractor shall maintain areas in a neat and orderly fashion.  Areas shall be broom cleaned and 

refuse materials shall be containerized at end of each day.  Contractor shall provide refuse 

container which shall be emptied on a regular basis.  

E. Contractor shall receive, store, and lock-up materials as required to prevent theft and vandalism.  

Storage of materials on roof will be restricted as follows: 

1. Limit roof loading to 15 pounds per square foot average including weight of planking. 
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2. Limit roof loading 300 pounds concentrated load. 

3. Store heavier materials at grade. 

4. Prepare and follow planned storage layout.  Maintain layout at job site to demonstrate to 

Architect/Engineer that roof is not being overloaded. 

3.02 START-UP SERVICE 

A. Cooling tower manufacturer shall provide start-up service by a factory trained representative for 

entire cooling tower installation. 

B. Mechanical Contractor shall provide connections of piping and water system balancing. 

C. Under supervision of cooling tower manufacturer’s factory trained representative, Mechanical 

Contractor shall perform the following work: 

1. Fill basin, piping and connected system with water to the proper level. 

2. Place all valves in connecting system in proper open or closed position. 

3. Start circulating water pumps.  Operate tower without heat load if possible, until remaining 

operating requirements are checked. 

4. Adjust flow control valves as necessary to obtain equal distribution of “hot” water.  Check 

makeup water system to ensure that proper operating water level is maintained. 

D. Prior to initial startup, a factory trained representative shall inspect thoroughly cooling tower for 

the following items: 

1. Verify all power wiring and control wiring connections. 

2. Free fan rotation - hand rotate fans; there should be no rough spots, binding, or other 

malfunctions that could cause fan overload. 

3. Proper direction of rotation check fan for proper rotation. 

4. Blade tip clearance check clearance between tip of fan blade and innermost portion of fan 

stack to ensure it meets manufacturer’s tolerance. 

5. Fan blade pitch angle blades on each fan shall be checked for proper correct angle from 

horizontal. 

6. Fan attaching bolts all bolt attaching components of fan assembly should be sufficiently 

tight to prevent slippage.  Check for proper torque values. 

7. Lubrication - each speed reducer and fan motor shall be adequately lubricated in accordance 

with manufactures instructions. 
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8. Attaching bolts - bolts attaching speed reducer and fan motor to mechanical equipment 

support and those attaching support to tower must be sufficiently tight to properly position 

the components.  Check for proper torque values. 

9. Driveshaft alignment should be sufficiently accurate to permit operation without binding or 

excessive vibration.  Check that coupling guards are kept in place and secure. 

10. Eliminators and fill remove foreign material that might impair air or water flow. 

11. Hot water distribution system.  Check to make sure that water is flowing form each nozzle 

and check for proper flow and pattern. 

12. Cold water basin - remove foreign material that might clog strainer screens or impair pump 

operation.  Be sure required components such as strainer screens, anticavitation device, etc., 

are properly in place. 

13. Makeup water system - adjust water level control device to maintain proper operating water 

levels.   

14. Coordinate valve actuator sequencing for tower piping systems. 

15. Adjust delay timers for speed and direction in fan motor starters. 

16. Start fan driver. 

17. Observe mechanical equipment operation.  Particular attention should be given to excessive 

noise, vibration, or overheating of fan motor or speed reducer. 

18. Ensure fan blades are properly balanced within manufacturer’s tolerances for both fan 

speeds. 

19. Operate each vibration switch. 

20. Collect the following and submit in a formal report outlining results: 

a. Name of person performing test and dates. 

b. Fan motor operating voltage, running load amps (both speeds). 

c. Fan motor nameplates data, horsepower, voltage, rate full load amps (both speeds - 3 

phases), calculated horsepower for each fan. 

d. Fan blade position for each fan. 

e. Water flow for each cell. 

f. Water depth for each cold water basin. 

g. Entering water temperature, leaving water temperature, outdoor wet bulb temperature. 

E. Following successful start-up, manufacturer’s representative shall provide a minimum of 4 hours 

instructions to Owner’s operators.  Training session scheduling shall be coordinate with Owner. 

END OF SECTION 
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SECTION 15950 

ELECTRIC AUTOMATIC TEMPERATURE CONTROL SYSTEM 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish and install a complete electric automatic temperature control system as an extension to 

the Owner’s existing Johnson Controls, Inc. Building Management System (BMS) as 

administered through UConn-Storrs.  New work under this contract shall be compatible with 

Johnson Controls.   

B. The design intent is to replace equipment in-kind and to maintain existing control sequences 

except where modifications to the sequences are described on the drawings.  The Contractor 

shall be responsible to document, prior to the start of any demolition or construction activities, 

the existing control sequences of all existing equipment to be replaced/modified, and to submit 

these sequences for record prior to the start of any construction activities.  The Contractor shall 

provide all materials and programming necessary to enable operation of replacement equipment 

according to the original control sequences. 

C. Coordinate submission of the existing control sequences with the submittal of the cooling tower 

for simultaneous review.   

D. All existing cooling tower, condenser water pump, chilled water pump and filtration system 

monitoring and alarm points currently reporting to the BMS shall be reported for the 

replacement equipment. 

1. Known monitoring and alarm points are listed here.  The contractor shall be responsible to 

document, prior to the start of any demolition or construction activities, the existing 

monitoring and alarm points for each piece of equipment to be replaced in-kind. 

a. Cooling Towers 

1) Fan Start/Stop 

2) Fan Fail 

3) Fan Operating Speed 

b. Condenser Water Pumps 

1) Pump Start/Stop 

2) Pump Fail 

c. Chilled Water Pumps 

1) Pump Start/Stop 

2) Pump Fail 

3) Pump Operating Speed 

E. The automatic temperature control/building management system (ATC)/(BMS) shall be as 

specified herein and shall perform the functions specified and shown on the Drawings. 

F. Control system shall consist of all thermostats, temperature transmitters, local flow controllers, 

pressure transmitters, automatic valves, control panels, electric relays, and other accessory 

equipment along with a complete system of electrical wiring to fill the intent of the specification 

and provide for a complete and operable system. Control equipment shall be fully 

proportioning, except as noted otherwise. 
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1.02 RELATED WORK  

A. The following shall be furnished and/or installed, under other sections: 

1. Separable thermometer wells are included under other sections of Division 15. 

2. Necessary valve pressure taps, water drain and overflow connections and piping are 

included under other sections of Division 15. 

3. On magnetic starters, the necessary auxiliary contacts, with buttons and switches in the 

required configurations, are included under other sections of Division 15 and under 

Division 16. 

B. The following are to be furnished and installed under other sections of Division 15, but shall be 

integrated with the work of this Section: 

1. Cooling Towers: Section 15651 

2. Centrifugal Pumps: Section 15541 

3. Pre-Engineered Filtration Systems: Section 15509 

C. Coordinate with Division 16 (Electrical) Contractor for wiring specifications, power sources 

and area classifications. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 01-3300, shop drawings and product data for the following: 

1. Pre-Construction Control Sequences: written narrative documenting the existing control 

sequences.  Submit prior to the start of any demolition. 

2. Final Control Sequences: written narrative that is coordinated with the control drawings. 

3. Control drawings with composite wiring diagrams, including bill of material and 

description of operation for all systems. 

4. Panel layouts and nameplates lists for all local and central panels. 

5. Data sheets for all control system components. When manufacturer's cut sheets apply to a 

product series rather than a specific product, the data specifically applicable to the project 

shall be highlighted or clearly indicated by other means. Each submittal piece of literature 

and drawing shall clearly reference the specification and/or drawings that the submittal is 

to cover. General catalogs shall not be accepted as cut sheets to fulfill submittal 

requirements. 

6. Provide a recommended list of spare parts to be provided. 

7. Software licensing and user agreements shall be submitted for approval with the shop 

drawings for the equipment using the software. The submittal shall be a copy of the final 

agreement document that is to be signed. 
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8. Complete listing of deviations from the system as specified. 

9. Training manuals for each of the subjects required to be covered in training, including 

teaching plans, duration of each class, and maximum size of each class, shall be submitted 

for review a minimum of three months prior to starting training. The manuals shall be 

broken down into the material required for each of the various courses. The submittal shall 

also include supplemental materials that will be used in the class and copies of overheads 

or slides if they are not in the preceding material. 

10. Submittals shall contain a statement that Sections 15500, 15505, this Section, and all other 

referenced Sections have been read and complied with. The certification statement shall be 

made by all of the following that are applicable: the Contractor, sub-contractor, and the 

vendor. Statement shall be an individual statement for each party involved, and shall be 

included with every submittal and resubmittal. 

B. In general, corrections or comments or lack thereof made relative to submittals during review 

shall not relieve Contractor from compliance with the requirements of the drawings and 

specifications. Submittals are for review of general conformance with the design concepts of the 

project and general compliance with the contract documents. Contractor is responsible for the 

final design conforming and correlating all quantities and dimensions, selecting fabrication 

processes and techniques of construction, coordinating the work of all trades, and performing 

the work in a safe and satisfactory manner. 

1.04 REFERENCE STANDARDS 

A. National Fire Protection Association (NFPA). 

1. NFPA 72 – National Fire Alarm Code  

2. NFPA 90A – Standard for the Installation of Air Conditioning and Ventilating Systems 

1.05 QUALITY ASSURANCE 

A. Manufacturer shall have a branch office facility within 25 miles of the project for at least five 

years, with technical staff and complete spare parts inventory and test and diagnostic equipment 

to keep systems in operation 24 hours per day, seven days per week. Manufacturer shall have 

emergency service available in the local area for temperature control systems for which they are 

currently performing on-call emergency service 24 hours per day, seven days per week with a 

maximum response time of four hours. 

B. Automatic temperature control contractor shall have in their direct employ personnel capable of 

detailed engineering, coordination, drafting, procurement, expediting, construction scheduling, 

testing, inspection, installation, startup, calibration, and commissioning. 

C. Equipment to be furnished under this Section shall be essentially the standard product of the 

manufacturer. Where two or more units of the same class of equipment are required, they shall 

be the product of a single manufacturer; however, all component parts of the system need not be 

products of one manufacturer. 

D. Several manufacturers are indicated as acceptable for some items of equipment in these 

specifications. HVAC Subcontractor shall be responsible for determining that all equipment 
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supplied for this project is suitable for installation and proper operation in the space provided 

with fully adequate operating and maintenance access space. 

E. Equipment furnished for installation under this Section shall be tested at the factory as standard 

with the manufacturer of the equipment. 

F. Inspection by the Engineer's representative, or failure to inspect, shall not relieve Contractor of 

responsibility to provide materials and perform the work in accordance with the documents. 

G. Owner and Engineer reserve the right to sample and test any materials after delivery, and to 

reject components represented by a sample that fails to comply with the specified requirements. 

H. ATC installer shall be under the direct employ of the automatic temperature control 

manufacturer or shall be authorized by the ATC equipment manufacturer to furnish and install 

the particular automatic temperature control equipment required for this project. 

I. ATC installer shall be fully licensed at the time of bid to do business in the job site area. 

Wholesalers, contractors, franchisers, dealers, or any firm whose principal business is not that 

of installing automatic temperature controls shall not be acceptable. 

J. Materials and equipment used shall be standard components, regularly manufactured for this 

and/or other systems, and not custom designed especially for this project. Systems and 

components shall have been thoroughly tested and proven in actual use. 

1.06 ENGINEERING SERVICES 

A. When engineering services are specified to be provided by the Contractor, Contractor shall 

retain a licensed professional engineer to perform the services. Engineer shall be licensed at the 

time the work is done and in the State in which the project is located. If the State issues 

discipline specific licenses, the engineer shall be licensed in the applicable discipline. In 

addition, the engineer shall be experienced in the type of work being provided.  

B. All work is to be done according to the applicable regulations for professional engineers, to 

include signing, sealing and dating documents. When submittals are required by a professional 

engineer, in addition to state required signing and sealing, a copy of the current wallet card or 

wall certificate indicating the date of expiration shall be included with the submittal. 

1.07 COORDINATION 

A. HVAC Subcontractor shall assume full responsibility for the coordination of the work of this 

Section with that of the Refrigeration, Heating and Air Distribution Systems sections to 

accomplish the requirements of space conditioning as indicated on the construction drawings 

and as specified.  

B. Automatic Temperature Control System Subcontractor shall furnish, install, supervise, and test 

the field wiring associated with the work of this Section and shall be responsible to coordinate 

the installation of controls with the HVAC Subcontractor.  

C. Automatic Temperature Control System Subcontractor shall coordinate the locations of desired 

items such as access doors, size of instrument holes, conduits/wiring, or other devices in the 

piping and plenums with the HVAC Subcontractor.  
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D. The HVAC Subcontractor shall assume full responsibility for the coordination of the work of 

this Section with the Division 16 Electrical Subcontractor for sources of electrical power and 

interfacing of alarm signals. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Materials shall be inspected for size, quality, and quantity against approved Shop Drawings 

upon delivery. 

B. Delivery schedule of all equipment shall be coordinated with the Contractor. Equipment ready 

for shipment prior to the agreed-on shipping date shall be stored without cost to the Owner by 

the manufacturer. 

C. Materials shall be suitably packed for shipment and long-term storage. Each package shall be 

labeled to indicate the project and the contents of each package. Where applicable, equipment 

numbers shall be marked on the container. 

D. Equipment shipped that is exposed, such as on a flatbed truck, shall be protected during transit. 

Equipment shall be protected from moisture, road salt, dirt and stones or other materials thrown 

up from other vehicles. Electrical components shall be protected as above, but with special 

attention to moisture. Method of shipment protection shall be defined in the submittals. 

E. Instructions for servicing and startup of equipment in long-term or prolonged storage shall 

accompany each item. 

F. Materials shall be stored in a covered dry location off of the ground. When required to protect 

the materials they shall be stored in a temperature-controlled location. 

1.09 ENVIRONMENT 

A. Components, including data processing equipment, shall be suitable for operating in a normal 

plant environment without requirements for special temperature and humidity control. 

1.10 SPARE PARTS 

A. Spare parts shall include all special items on the manufacturer's standard list of spare parts.  

B. In addition to special items, the following spare parts shall be provided as required by the 

project documents: 

1. Furnish all special tools required for normal operation and proper servicing of the 

equipment. 

2. Spare parts shall include all items on the manufacturer's standard list of spare parts and the 

following for each unit: 

a. One complete set of gaskets for each sealed unit. 

3. Provide a minimum of one, or five percent of the total units rounded to the next full unit, 

whichever is greater, for each size and rating of the following components: 

a. Pressure gages. 

b. Control relays. 
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c. Control transmitters. 

d. Control transformers. 

4. Provide a minimum of four, or 10 percent of the total units rounded to the next full unit, 

whichever is greater, for each size and rating of the following components. 

a. Panel light bulbs. 

b. Fuses. 

C. Pack spare parts in containers suitable for extended storage without deterioration of the parts. 

Containers shall be clearly labeled designating contents, pieces of equipment for which intended 

and equipment identification numbers. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Products and materials used in this project shall be new and currently under manufacture and 

shall have been applied in similar installations for a minimum of two years. This installation 

shall not be used as a test site for any new products unless explicitly approved in writing.  Spare 

parts shall be guaranteed to be available for a minimum of five years after the completion of the 

project.  

2.02 SYSTEM PROTOCOL  

A. The control system is to be based on protocol used for the existing systems. Network 

communications are to be based using the same formats as the existing. 

2.03  ATC FIELD EQUIPMENT 

A. Area Classification: 

1. Where specific area classifications are called for or shown on the Electrical Drawings, 

equipment and wiring shall be in conformance with the requirements for that classification. 

Special attention shall be given to hazardous areas specifically "Class I, Group D, Div. 1" 

and "Class I, Group D, Div. 2" to comply with code requirements for equipment selection 

and installation procedures. 

2. Type of enclosure shall be as specified in Division 16. 

B.  ATC Panels: 

1. Where indicated on the Drawings or the control sequence, ATC panels shall be provided. 

2. Electrical power supplied to automatic temperature control panels shall be 120V, single-

phase, 60Hz. Where 24V power is required, a 120/24 transformer shall be provided. The 

transformers shall be sized for their control system electrical loads. Transformers shall be 

mounted in the ATC panel. 

3. Controllers, relays, switches, etc., for equipment shall be mounted within ATC panels with 

hinge lock type doors where shown on the Drawings. All temperature settings, adjustments 

and calibrations shall be made at the ATC panel. 
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4. Provide on the ATC panels a readout of all remote sensors as shown on the control 

drawings. Temperature indications shall be provided for each point of temperature 

measurement for control and additionally for those points outlined in this Section or shown 

on the Drawings. Readout shall be provided by dial indicators with a minimum of 3-in. 

diameter, or by digital display using LEDs or LCDs. Readout may be integral with the 

electronic controller. 

5. Details of each ATC panel shall be submitted for approval prior to fabrication. Locations 

of each panel are to be convenient for adjustment and service. Provide engraved 

nameplates beneath each panel mounted control device clearly describing the function of 

said device and range of operation. Manual switches, digital readouts, and dial 

thermometers shall be flush mounted on the hinged door with permanent labels showing 

the function of each item. Other devices shall be located within the panel mounted to a sub-

panel. 

6. Electrical devices within the panels shall be factory pre-wired to a numbered terminal strip. 

Wiring within the panel shall be in accordance with NEMA and UL standards and shall 

meet all local codes. 

7. Panels shall be provided with lugs or brackets to allow the panel to be firmly fastened to 

the structure. Lugs and brackets shall be sized to withstand the expected seismic loads for 

the area and type of application. 

8. Provide a 110V power receptacle in each panel. 

9. Provide a copy of the wiring and control diagram for all work in each panel. The diagram 

shall be stored in a pocket on the door. 

 

C. Miscellaneous Devices: Provide necessary relays, power supplies, network switches, 

input/output modules, limit switches, positioners, valves, clocks, transformers, etc., to make a 

complete and operable system. Locate these devices in the ATC panel unless specified 

otherwise. 

D. Identification of Hardware and Wiring: 

1. Wiring and cabling, including that within factory-fabricated panels, shall be labeled at each 

end within 2-in. of termination with the address or termination number. 

2. Permanently label or code each point of field terminal strips to show the instrument or item 

served. 

3. Identify all other control components with permanent labels. All plug-in components shall 

be labeled such that removal of the component does not remove the label. 

4. Manufacturer’s nameplate and UL labels shall be visible and legible after equipment is 

installed. 

5. Identifiers shall match record documents. 
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E. Set points on static pressure controllers shown on the Drawings are indicative only and devices 

shall be adjustable above and below such set points. If a set point is not stated, the control range 

of devices shall be suitable for the intended service. Range of devices shall be approximately 50 

percent greater in both directions than span of variable, with a minimum of 25 degrees and a 

maximum of 100 degrees F for air systems. 

F. Water temperature sensor - Well type sensors used for liquid immersion shall have an accuracy 

of plus/minus 0.5 degrees over range (70 to 220 degrees F or 20 to 120 degrees F) of the sensor. 

Each sensor shall have a suitable electrical box to enclose all wiring connections. 

 

2.04 ELECTRIC WIRING 

A. Field wiring  shall be furnished under this Section and shall conform to the requirements of 

Division 16.    

B. Wiring shall be run in rigid steel conduit except in dry locations above ceilings and stud framed 

partition walls, where EMT may be used.  

C. Wire, with the exception of DDC cable and thermostat wire, shall be stranded copper type 

THHN/THWN insulated for 600 Volts.  

D. Low-voltage wiring shall meet NEC Class 2 requirements. Low-voltage power circuits shall be 

subfused when required to meet Class 2 current limit. 

E. Size of conduit and size and type of wire shall be the responsibility of the Contractor, in keeping 

with the manufacturer's recommendations and code requirements, except as noted elsewhere. 

F. Coordination Issues: 

1. When motors are manually or automatically controlled from the ATC panels, the panels 

shall include a set of normally dry (non-powered) contacts (for connection to the motor 

starter) which close when the motor is to operate. ATC contractor shall wire these contacts 

to the motor starter and make connections to the terminals provided. Contacts shall be rated 

120 Volts, 10 Amps, 60 Hz for inductive and resistive loads. 

2. A set of normally open dry (non-powered) contacts (for connection to the ATC panel) 

which close when the motor starter has pulled in, shall be provided under Section 16. ATC 

contractor shall make connections to the terminals provided and wire these contacts from 

the motor starter to the ATC panel to signal the motor is operating. 

3. A power supply of 120 V, single phase shall be provided to all ATC panels under Division 

16. Power for ATC system components shall be taken from the ATC panel.  

4.  Alarms from the HVAC systems that provide a signal to the BMS system shall be 

furnished and installed under this Section. Alarms shall be provided with two sets of 

contacts. One set shall be wired by the electrical contractor to the BMS system. The second 

contact shall be used to provide an HVAC signal, which will be wired under this Section. 

5. Wiring to be done under this Section shall consist of, but not be limited to, the following: 
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a. Between ATC panels and MCCs. 

b. Between ATC panels and all sensors and switches. 

c. Between ATC panels and all operators and controllers. 

d. Between ATC panels and control panels on equipment provided by the HVAC 

contractor. 

e. Between alarm devices provided by the other trades and ATC panels. 

f. Power wiring from the ATC panels to smoke detectors. 

6. Wiring from smoke detectors provided under this Section to building fire alarm systems 

shall be provided under Division 16. 

7. All interlocking wiring within MCCs shall be done by Division 16. 

2.05 WARNING LABELS 

A. Permanent warning labels shall be affixed to all equipment that can be automatically started by 

the control system.  

1. Labels shall use white lettering (12-point type or larger) on a red background. 

2. Warning labels shall read as follows: 

C A U T I O N 

THIS EQUIPMENT IS OPERATING UNDER AUTOMATIC 

CONTROL AND MAY START OR STOP AT ANY TIME WITHOUT 

WARNING. SWITCH DISCONNECT TO "OFF" POSITION BEFORE 

SERVICING. 

B. Permanent warning labels shall be affixed to all motor starters and all control panels that are 

connected to multiple power sources utilizing separate disconnects. 

1. Labels shall use white lettering (12-point type or larger) on a red background. 

2. Warning labels shall read as follows: 

C A U T I O N 

THIS EQUIPMENT IS FED FROM MORE THAN ONE POWER 

SOURCE WITH SEPARATE DISCONNECTS. DISCONNECT ALL 

POWER SOURCES BEFORE SERVICING. 

PART 3   EXECUTION 

3.01 GENERAL INSTALLATION 

A. Contractor shall not install any equipment or materials until the Owner and Engineer have 

approved all submittals. If any equipment or materials are installed prior to approval of the 

submittals, it shall be at Contractor's risk. 
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3.02 WIRING INSTALLATION 

A. Installation of all conduit, wire, sleeves, outlet boxes, insulating bushings, system cabinets, 

terminal boxes, pull boxes, junction boxes, inserts, anchors, system devices, etc., shall be in 

accordance with the appropriate requirements of Division 16, and in accordance with sections of 

the current edition of the local codes for signal systems and electrical systems. 

B. In the event of any conflict among referenced codes, current editions of the applicable local 

codes shall take precedence for interpretation of "Signal System" installation requirements. 

C. Installation of sensor wiring in finished areas shall be concealed whenever possible. Where 

concealed wiring is not possible, written approval for exposed work must be obtained from the 

Engineer prior to installation. 

D. Do not install Class 2 wiring in conduit containing Class 1 wiring. Boxes and panels containing 

high voltage wiring and equipment may not be used for low voltage wiring except for the 

purpose of interfacing the two (e.g., relays and transformers). 

E. Wire to device connections shall be made at a screw type terminal block or screw type terminal 

strip. Wire to wire connections shall be at a screw type terminal block. 

F. Wiring within enclosures shall be neatly bundled and anchored to permit access and prevent 

restriction to devices and terminals. 

G. Wiring shall be installed as continuous lengths with no splices permitted between termination 

points. 

H. Install plenum wiring in sleeves where it passes through walls and floors. Maintain fire rating at 

all rated partition penetrations. 

I. Include one pull string in each conduit (1-in.) or larger. 

J. Use coded conductors throughout with conductors of different colors.  

K. Control and status relays are to be located in designated enclosures only. These enclosures 

include packaged equipment and control panel enclosures unless they also contain Class 1 

starters.  

L. Install conduits to maintain a clearance of 6-in. from high temperature equipment. 

M. Secure conduits with conduit clamps fastened to the structure and spaced accordingly to code 

requirements. Conduits and pull boxes may not be hung on flexible duct strap or tie rods. 

Conduits may not be run on or attached to ductwork. 

N. Comply with Division 16 requirements where conduit crosses building expansion joints. 

O. Install insulated bushings on all conduit ends and openings to enclosures. Seal top end of all 

vertical conduits.  

P. Contractor shall terminate all control and/or interlock wiring and shall maintain updated (as-

built) wiring diagrams with terminations identified at the job site. 
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Q. Flexible metal conduits and liquid tight, flexible metal conduits shall not exceed 3-ft. in length 

and shall be supported at each end. Flexible metal conduits less than 1/2-in. electrical trade size 

shall not be used. In areas exposed to moisture, including chiller and mechanical rooms, liquid 

tight, flexible metal conduits shall be used.  

R. Conduits must be rigidly installed, adequately supported, properly reamed at both ends and left 

clean and free of obstructions. Conduit sections shall be joined with couplings (according to 

code). Terminations must be made with fittings at boxes.  

3.03 INSTRUCTION AND ADJUSTMENT 

A. Upon completion of the project: 

1. Completely adjust and calibrate, ready for use, all valves, relays, thermometers, recorders, 

etc., provided under this Section. 

2. Furnish four instruction manuals covering the function and operation of the control and 

automation systems on the project for the use of the Owner's operating personnel. A 

competent technician shall be provided for a period of 8 hours for instruction purposes. If 

the Owner requests the services of the technician beyond the 8 hour period, the Owner 

shall pay a per diem charge which is to be included in the proposal for such services. 

B. System contractor shall provide complete system documentation at acceptance time. 

Documentation shall be provided in four sets unless otherwise elsewhere in this Section. 

Documentation shall include the following: 

1. Data specified in the submittal paragraph above, in its final as-built approved form. 

2. As-built interconnection wiring diagrams, wire lists, or list of the complete field installed 

system with complete, properly identified, ordering number of each system component and 

device. 

a.  

3.04  ACCEPTANCE PROCEDURE 

A. Upon successful completion of the system, the Engineer shall be requested, in writing, to 

inspect and approve the satisfactory operation of the ATC system, sub-system(s) and 

accessories. 

B. Upon receipt of a detailed punch list from the Engineer, an installation inspection report shall be 

prepared showing each outstanding item on the punch list. After all items appearing on the 

installation inspection report are completed, a second written request for system approval shall 

be made to the Engineer. As each or all items are approved, an appropriate notation shall be 

entered at the time of joint inspection on the system report, with counter signature of the 

Engineer and date. A copy of this report shall be made for the Engineer. 

C. Problems which occur within approved hardware shall be corrected in an appropriate fashion 

under guarantee. Any such occurrence shall not void previous approval; however, the system 

contractor shall be responsible to attend to and remedy such items within a reasonable amount 

of time. Appropriate logs, schedules, and reports shall be maintained to reflect these items and 

their redress. 
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D. During the acceptance inspections, the System Supplier shall provide the required personnel to 

operate the system and show complete functionality. The System Supplier shall also provide the 

required communication devices to allow simultaneous observations at multiple points. In 

general each system shall be run through its complete operating sequence. 

E. Functional acceptance testing shall be halted for systems that are found to be operating 

incorrectly. Corrections shall not be made during the inspection. If multiple systems are found 

to have operating deficiencies, the acceptance testing shall be canceled and rescheduled at the 

System Supplier's expense. 

 END OF SECTION 
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SECTION 15990 

TESTING, ADJUSTING AND BALANCING 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish the necessary labor, materials, instruments, transportation and devices required and test, 

adjust and balance the cooling system components installed under, and affected by this project, 

each as specified and detailed herein, or as required, to cause the systems to perform in 

accordance with the intent of the Drawings and this Section. Systems to be tested, adjusted and 

balanced include: 

1. Cooling Towers and Condenser Water Pumps. Balance all condenser water pumps CWP-1, 

CWP-2, and CWP-3 and all balancing valves. Provide setting and adjustment of cooling 

tower fans with variable speed drives as required. 

2. Entire Condenser water system. 

a. Test and rebalance as necessary to confirm that pre-construction condenser water 

flows are maintained at both existing chillers and the existing heat exchanger. 

b. Cooling Tower Sand Filters:  Test and balance water flow at each sand filter to 

manufacturer’s criteria.   

3. Chilled Water Pumps:  Balance all chilled water pumps, CHWP-1, CHWP-2 and CHWP-3 

to reinstate pre-construction chilled water flow values as required under each sequence of 

operation.  Pre-construction sequences of operation are to be documented by ATC 

contractor per specification 15950. 

B. Testing, balancing and operation of the systems shall be performed by competent and 

experienced personnel, having formerly done similar work and whose qualifications and 

performance shall be subject to the approval of the Engineer. Test and balance water system and 

submit testing and balancing reports to the Engineer for review and approval. Re-balance when 

required by the Engineer, incorporating all changes and certify the systems have been tested and 

balanced to meet specified requirements. 

C. The tests shall demonstrate the specified capacities and operation of equipment and materials 

comprising the systems. Such tests other than as described herein, which are deemed necessary 

by the Engineer to indicate the fulfillment of the Contract, shall be made. 

D. When the work includes modifications to existing systems, the entire system including existing 

portions shall be rebalanced. Where capacities of existing components are not shown as 

changed, the original capacities shall be used for balancing. 

E. Data required by this Section shall receive complete approval before final payment is made. 

F. If, in the opinion of the Engineer, the Contractor has not, will not, or cannot comply with the 

testing, balancing and adjusting requirements of this Section, he may advise the Owner to 

employ a qualified firm to perform such work at Contractor's sole expense. 
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1.02 SUBMITTALS 

A. Submit, in accordance with Section 01-3300, the following: 

1. Qualifications and experience information and data as detailed under Paragraph 1.04 

below. 

2. Proposed testing schedules and procedures. 

3. Preliminary draft "system" balancing reports as systems are completed and tested. 

4. Final systems and Project balancing reports as final system adjustments are made as 

systems are accepted by the Owner. 

5. All submittals shall contain a statement that Section 15500 and all other referenced 

Sections have been read and complied with. The certification statement shall be made by 

all of the following that are applicable: the Contractor, subcontractor, and the vendor. The 

statement shall be an individual statement for each party involved, and shall be included 

with every submittal and resubmittal. 

B. In general, corrections or comments or lack thereof made relative to submittals during review 

shall not relieve the Contractor from compliance with the requirements of the drawings and 

specifications. Submittals are for review of general conformance with the design concepts of the 

project and general compliance with the contract documents. The Contractor is responsible for 

the final design conforming and correlating all quantities and dimensions, selecting fabrication 

processes and techniques of construction, coordinating the work of all trades, and performing 

the work in a safe and satisfactory manner. 

1.03 QUALITY ASSURANCE 

A. Qualifications standards for this work - Affiliation with manufacturers, installing contractors or 

engineering firms will not preclude acceptability. Submit qualifications within 60 days after 

Contract award. Membership in the AABC or NEBB for water testing is required. The testing 

and balancing contractor shall not be affiliated with the on-site contractors. 

B. The balancing contractor shall be prepared to submit credentials and other evidence of 

qualifications and work experience following receipt of, but prior to, award of filed sub-bids. 

C. To perform required professional services, the balancing agency shall have a minimum of two 

test-and-balance engineers certified by the AABC or NEBB. 

D. This certified test-and-balance engineer shall be responsible for supervision and certification for 

the total work specified herein. 

E. The balancing agency shall submit records of experience in the field of hydronic system 

balancing or any other data as requested by the Engineer. The supervisory personnel for the firm 

shall have at least five years’ experience, and all the employees used in this project shall be 

qualified technicians in this specific field. 

F. The balancing agency shall furnish all necessary calibrated instrumentation to adequately 

perform the specified services. An inventory of all instruments and devices in possession of the 



© 2016 CDM Smith Cooling Tower Replacement - 1 University Place, Stamford, CT 

All Rights Reserved University Project #901904, CDM Smith Project # 109017 

 

  Testing, Adjusting and Balancing 

  15990 - 3 

balancing agency may be required by the Engineer to determine the balancing agency's 

performance capability. 

1.04 ENGINEERING SERVICES 

A. When engineering services are specified to be provided by the Contractor, the Contractor shall 

retain a licensed professional engineer to perform the services. The engineer shall be licensed at 

the time the work is done and in the State in which the project is located. If the State issues 

discipline-specific licenses, the engineer shall be licensed in the applicable discipline. In 

addition, the engineer shall be experienced in the type of work being provided. 

B. All work is to be done according to the applicable regulations for professional engineers, to 

include signing, sealing and dating documents. When submittals are required by a professional 

engineer, in addition to state required signing and sealing, a copy of the current wallet card or 

wall certificate indicating the date of expiration shall be included with the submittal. 

1.05 SCHEDULE AND PROCEDURES 

A. A complete schedule of balancing procedures for each of the buildings or systems shall be 

submitted in sufficient time in advance so that the Engineer might arrange to observe these 

procedures as they progress. Before commencing with the balancing of the systems submit the 

methods and instruments proposed to be used to adjust and balance the water systems. 

B. Submit proposed testing programs at least two weeks prior to the scheduled test to assure 

agreement as to personnel and instrumentation required and scope of each testing program.  

1.06 DRAWING REVIEW 

A. The balancing organization shall thoroughly review the location of all balancing valves, test 

ports, gauge cocks, thermometer wells, and flow control devices.  The purpose of the review is 

to finalize the optimum locations for these components. 

1.07 EQUIPMENT CURVES 

A. Pump Characteristic Charts: The HVAC Contractor shall provide to the Balancing Organization 

any required characteristic curve charts for each water or water/glycol system pump. Charts 

shall be not less than 8-1/2-in by 11-in showing head developed, efficiency and power required 

for varying capacities at the operating speeds of the equipment. The minimum size of the actual 

pump curve shall be no less than 6-in by 8-in. The use of faxed copies of curves is not 

acceptable 

1.08 GUARANTEE 

A. The balancing work shall be guaranteed to be accurate and factual data, based on readings in the 

field. All typewritten data shall be submitted within 14 working days of the performance of the 

test. Test data shall not be held until final completion, but shall be submitted on an interim basis 

as soon as the test or appropriate groups of tests are finished. 



© 2016 CDM Smith Cooling Tower Replacement - 1 University Place, Stamford, CT 

All Rights Reserved University Project #901904, CDM Smith Project # 109017 

 

  Testing, Adjusting and Balancing 

  15990 - 4 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Furnish gaskets, lubricants and other expendable materials required to be replaced during the 

execution of this work. 

B. Fixed-pitched pulleys required for fan adjustments shall be furnished on an exchange basis by 

the party responsible for the fan installation. 

C. Testing apparatus: Furnish plugs, caps, stops, valves, pumps, compressors, blowers and similar 

devices required to perform this work. 

1. Furnish anemometers, thermometers, gauges, voltmeters, ammeters, tachometers and 

similar instruments, not part of the permanent installation, but required to record the 

performance of the equipment and systems. 

2. Testing apparatus, not part of the permanent installation, shall remain the property of the 

Contractor, but made available to the Engineer. 

3. Instruments used for testing shall be certified accurate to within plus or minus 0.10 degrees 

F for temperature or plus or minus 0.10-in wc for pressure. Calibration of the instruments 

shall be done within seven days of testing for this project and henceforth every 30 days 

thereafter for the duration of the testing period. Certification of calibration shall be 

submitted to the engineer prior to starting the work. 

2.02 TESTING REPORTS 

A. Forms: Furnish test report data on 8-1/2-in by 11-in bond AABC or NEBB form paper in 

accordance with Section 01-3300. Submit format for recording data and receive approval prior 

to use.  

B. Reports shall be Excel spreadsheet format and shall be submitted in both hard copy and as a 

data file. 

C. The report shall contain the following general data in a format selected by the balancing agency: 

1. Project number 

2. Contract number 

3. Project title 

4. Project location 

5. Project architect 

6. Project mechanical engineer 

7. Test and balance agency 

8. Test and balance engineer 
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9. General contractor 

10. Mechanical subcontractor 

11. Dates tests were performed 

12. Certification 

D. At a minimum, the report shall include: 

1. Preface. A general discussion of the systems, any abnormalities and problems encountered. 

2. Instrumentation list. The list of instruments including type, model, manufacturer, serial 

number and calibration dates. 

3. System Identification. In each report, the VAV boxes, zones, supply, return and exhaust 

openings and traverse points shall be numbered and/or lettered to correspond to the 

numbers and letters used on the report data sheets and on the report diagrams. 

E. Prepare 11-in by 17-in single line diagrams or 12-in by 18-in half size drawings showing all 

systems. The minimum scale for diagrams showing the measurement points shall be 1/8-in=1-

ft-0-in in the final form as submitted. The use of faxed copies of diagrams is not acceptable. The 

location of test points shown on the diagrams shall be clear and easy to locate on the diagram. 

The identification mark of the test points shall be the same as is shown on the test report 

showing the test data. The identification for test points shall include indication of the units 

served, and shall not have a duplicate in the project. Each test sheet shall include the following 

data: 

1. Job name and address. 

2. Name of HVAC Contractor. 

3. Name of balancing organization. 

4. Instruments used to perform the test. 

5. Name of test technician or test engineer. 

6. Fan system and/or zone number. 

7. Room number or area name. 

8. Size of outlet. 

9. Type outlet. 

10. Manufacturer of outlet. 

11. The cfm at each outlet on system and corresponding cfm at each outlet as noted on the 

plans. 

12. Percent deviation of the measured flow versus the design flow. 
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13. Indication of the branch and terminal that are the open/low that are the basis for balancing 

the remainder of the system 

F. Prepare 11-in by 17-in single line diagrams or 12-in by 18-in half size drawings showing all 

waters systems indicating all coils. The minimum scale for diagrams showing the measurement 

points shall be 1/8-in=1-ft-0-in in the final form as submitted. The use of faxed copies of 

diagrams is not acceptable. The location of coils shown on the diagrams shall be clear and easy 

to locate on the diagram. The identification mark of the coils shall be the same as is shown on 

the test report showing the test data. Each test sheet shall include the following data: 

1. Job name and address. 

2. Name of HVAC Contractor. 

3. Name of balancing organization. 

4. Instruments used to perform the test. 

5. Name of test technician or test engineer. 

6. Pump number. 

7. Coil number. 

8. The flow at each coil on the system and corresponding flow at each coil as noted on the 

plans. 

9. Percent deviation of the measured flow versus the design flow. 

10. Indication of the branch and coil that are the open/low that are the basis for balancing the 

remainder of the system 

PART 3  EXECUTION 

3.01 START OF BALANCING 

A. The General Contractor shall notify the Balancing Organization and Engineer when systems 

become operational and ready for preliminary and final testing, adjusting and balancing. 

B. Final balancing shall not begin until system has been installed complete and is capable of 

normal operation. Provide personnel to assist in rough balance and calibration. 

C. All grilles, dampers, fans, coils, pumps, valves and linkages shall be verified to be installed and 

operating. 

D. System shall be capable of operating under control as specified on Drawings and/or contained 

herein. 

E. Visually inspect all fire dampers or fire/smoke dampers on branch take-offs to each floor to 

ensure that they are fully open. 
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F. Verify with straight edge that fan/pump and motor shafts are parallel and that sheaves are in 

proper alignment. 

G. Verify that belts are properly tensioned when unit is operating with no excessive squeal at 

startup. If not correct, adjust sheaves or motor base accordingly. 

H. Start fans and pumps and verify that rotation is correct. If rotation is incorrect coordinate with 

electrical contractor to switch power leads such that the motor rotates correctly. 

I. Check nameplate voltage on motor compared to scheduled voltage. Notify the Engineer 

immediately of any discrepancies. Measure and record actual voltage across all power leads. 

Notify the Engineer of discrepancies immediately. 

J. Check motor nameplate full load amps and measure and record amperage across all power 

leads. If there are marked discrepancies in amperage draws between legs, notify the Engineer 

immediately. 

K. Measure and record fan/pump and motor rpm. Check that motor rpm agrees with nameplate and 

scheduled rpm. 

L. If, upon commencing the work, the balancing contractor finds that the systems are not ready, or 

if a dispute occurs as to the readiness of the systems, the balancing agency shall request an 

inspection to be made by the Engineer. This inspection shall establish to the satisfaction of the 

represented parties whether or not the systems meet the basic requirements for testing and 

balancing. Should the inspection reveal the notification to have been premature, all costs for the 

inspection and work previously accomplished by the balancing agency shall be paid for by the 

General Contractor. Furthermore, such items that are not ready for testing and balancing shall 

be completed and placed in operational readiness before testing and balancing services shall be 

recommenced. 

M. Leaks, damage and defects discovered or resulting from startup, testing and balancing shall be 

repaired or replaced to like-new condition with acceptable materials. Tests shall be continued 

until system operates without adjustments or repairs. 

3.02 REQUIRED ACCURACY 

A. Systems shall be balanced to be within the following limits of the capacity shown on the 

Drawings. Limits shall be applied to both individual components and to the system totals. 

1. General Systems (plus/minus 10 percent) 

2. Hydronic Systems (plus/minus 10 percent) 

3.03 TESTING 

1. Fundamental Procedures for Hydronic Systems 

2. Prepare test reports with pertinent design data and number in sequence starting at pump to 

end of system.  Check the sum of branch-circuit flows against approved pump flow rate.  

Correct variations that exceed plus or minus 5 percent. 
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3. Prepare schematic diagrams of systems' "as-built" piping layouts. 

4. Prepare hydronic systems for testing and balancing according to the following, in addition 

to the general preparation procedures specified above: 

a. Open all manual valves for maximum flow. 

b. Check expansion tank liquid level. 

c. Check makeup-water-station pressure gage for adequate pressure for highest vent. 

d. Check flow-control valves for specified sequence of operation and set at design flow. 

e. Set differential-pressure control valves at the specified differential pressure.  Do not 

set at fully closed position when pump is positive-displacement type, unless several 

terminal valves are kept open. 

f. Set system controls so automatic valves are wide open to heat exchangers. 

g. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device 

so motor nameplate rating is not exceeded. 

h. Check air vents for a forceful liquid flow exiting from vents when manually operated. 

B. Hydronic System Balancing Procedures 

1. Determine water flow at pumps.  Use the following procedures, except for positive-

displacement pumps: 

2. Verify impeller size by operating the pump with the discharge valve closed.  Verify with 

the pump manufacturer that this will not damage pump.  Read pressure differential across 

the pump.  Convert pressure to head and correct for differences in gage heights.  Note the 

point on the manufacturer's pump curve at zero flow and confirm that the pump has the 

intended impeller size. 

3. Check system resistance.  With all valves open, read pressure differential across the pump 

and mark the pump manufacturer's head-capacity curve.  Adjust pump discharge valve 

until design water flow is achieved. 

4. Verify pump-motor brake horsepower.  Calculate the intended brake horsepower for the 

system based on the pump manufacturer's performance data.  Compare calculated brake 

horsepower with nameplate data on the pump motor.  Report conditions where actual 

amperage exceeds motor nameplate amperage. 

5. Report flow rates that are not within plus or minus 5 percent of design. 

6. Set calibrated balancing valves, if installed, at calculated presettings. 

7. Measure flow at all stations and adjust, where necessary, to obtain first balance. 

8. System components that have Cv rating or an accurately cataloged flow-pressure-drop 

relationship may be used as a flow-indicating device. 

9. Measure flow at main balancing station and set main balancing device to achieve flow that 

is 5 percent greater than design flow. 

10. Adjust balancing stations to within specified tolerances of design flow rate as follows: 

11. Determine the balancing station with the highest percentage over design flow. 
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12. Adjust each station in turn, beginning with the station with the highest percentage over 

design flow and proceeding to the station with the lowest percentage over design flow. 

13. Record settings and mark balancing devices. 

14. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, 

pump heads, and systems' pressures and temperatures, including outdoor-air temperature. 

15. Measure the differential-pressure control valve settings existing at the conclusions of 

balancing. 

C. Cooling Towers 

1. Shut off makeup water for the duration of the test, and then make sure the makeup and 

blow-down systems are fully operational after tests and before leaving the equipment.  

Perform the following tests and record the results: 

2. Measure condenser water flow to each cell of the cooling tower. 

3. Measure entering- and leaving-water temperatures. 

4. Measure wet- and dry-bulb temperatures of entering air. 

5. Measure wet- and dry-bulb temperatures of leaving air. 

6. Measure condenser water flow rate recirculating through the cooling tower. 

7. Measure cooling tower pump discharge pressure. 

8. Adjust water level and feed rate of makeup-water system  

D. Pumps 

1. Furnish data in Excel spreadsheet format tabulating the following: 

a. Manufacturer, model number, size and serial number of all units. 

b. All design and manufacturer's rated data. 

c. Quantity of fluid circulated by each pump in gpm. 

d. Suction and discharge pressures across each pump in psig or feet of head. 

e. Voltage and ampere input of each motor (one reading for each phase leg on three 

phase motors). 

f. Percent efficiency of each pump. 

g. Horizontal, vertical and angular misalignment of pump and driver after two hours 

operation and after remaining idle overnight. 

h. Submit actual pump performance point on a copy of the pump shop drawing operating 

curve. 

E. Heat Exchangers and Water Cooled Condensers 

1. Furnish data in Excel spreadsheet format tabulating the following at full flow for design 

and actual: 

a. Manufacturer, model number, size and serial number of all units. 
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b. All design and manufacturer's rated data. 

c. Shell side pressure drop. 

d. Shell side gpm. 

e. Shell side temperature differential. 

f. Tube side pressure drop. 

g. Tube side gpm. 

h. Tube side temperature differential. 

i. Relief valve setting. 

F. Existing Systems 

1. When existing systems are modified by changes of capacity or addition or deletion of 

components the entire existing system shall be rebalanced using the procedures defined 

herein. 

2. Capacities shall be as shown on the Drawings or if not shown, capacities shown on existing 

system drawings, if available, shall be used. 

3.04 STANDBY EQUIPMENT 

A. Where systems are provided with standby equipment, the system shall be balanced for operation 

in standby as well as normal operation. 

3.05 OPPOSITE SEASON TEST 

A. The balancing agency shall perform an inspection of the HVAC system during the opposite 

season from that in which the initial adjustments were made.  The balancing agency shall make 

any necessary modifications to the initial adjustments to produce optimum system operation. 

END OF SECTION 
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SECTION 16020 

ELECTRICAL 

 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor, materials and equipment required to install complete and make operational, 

electrical and process instrumentation systems as shown on the Drawings and as specified 

herein. 

B. The work shall include furnishing and installing the following: 

1. Conduit, wire and field connections for all motors, motor controllers, VFDs, control 

devices, control panels and electrical equipment furnished under other Divisions of these 

Specifications. 

2. Conduit, wiring and terminations for all field-mounted instruments furnished and mounted 

under other Divisions of these Specifications, including process instrumentation primary 

elements, transmitters, local indicators and control panels. Lightning and surge protection 

equipment wiring at process instrumentation transmitters. Install vendor furnished cables 

specified under other Divisions of these Specifications. 

3. Provide, install, and test variable frequency drives (VFDs), harmonic filters, and isolation 

transformers furnished under this Division of the specifications. Coordinate VFD ratings 

with driven pumps and/or motors. 

4. Mount variable frequency drives, harmonic filters, isolation transformers and power factor 

correction capacitors furnished under Division 15 of these Specifications. 

5. Power wiring for all heating, ventilating, and air conditioning equipment furnished under 

other Divisions of these Specifications, including power wiring for 120 Volt unit heater 

motors and thermostats. Refer to HVAC Drawings for the locations of 120 Volt unit heater 

thermostats and provide a 3/4-in C, 2 #12 and 1 #12 GRD between each heater and its 

respective control thermostat. 

6. The Base Bid shall include replacement of the cooling towers, sand filters, and 

appurtenances, including MCC modifications, VFDs, and the heat trace system. 

7. The Add Alternate shall include replacement of the following motors and associated 

appurtenances as indicated on the Drawings, including MCC modifications: CWP-1, CWP-

2, CWP-3, CHWP-1, CHWP-2, and CHWP-3. 

8. Demolition of conduit, wiring, and equipment as indicated on the Drawings. 

C. Each bidder or their authorized representatives shall, before preparing their proposal, visit all 

areas of the existing buildings and structures in which work under this bid is to be performed 

and inspect carefully the present installation. The submission of the proposal by this bidder shall 

be considered evidence that they have visited the site, buildings and structures and noted the 
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locations and conditions under which the work will be performed and that they takes full 

responsibility for a complete knowledge of all factors governing his/her work. 

1.02 RELATED WORK 

A. Except for directly controlled, single phase, unit heater thermostat wiring and all interlocking 

and termination wiring within the motor starter/motor control centers, all automatic temperature 

control wiring for heating, ventilating and air conditioning equipment (thermostats, duct 

switches, P-E switches, dampers, automatic temperature control panels, etc.) will be furnished 

and installed under Division 15, unless otherwise indicated on the Drawings. 

B. Refer to HVAC and Process Mechanical Drawings for the exact location of mechanical, 

instrumentation and process equipment. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 013000, shop drawings for equipment, materials and other 

items furnished under Division 16. 

B. Check shop drawings for accuracy and contract requirements prior to submittal. Shop drawings 

shall be stamped with the date checked and a statement indicating that the shop drawings 

conform to Specifications and Drawings. This statement shall also list all exceptions to the 

Specifications and Drawings. Shop drawings not so checked and noted shall be returned. 

C. The Engineer's check shall be for conformance with the design concept of the project and 

compliance with the Specifications and Drawings. Errors and omissions on approved shop 

drawings shall not relieve the Contractor from the responsibility of providing materials and 

workmanship required by the Specifications and Drawings. 

D. All dimensions shall be field verified at the job site and coordinated with the work of all other 

trades. 

E. Material shall not be ordered or shipped until the shop drawings have been approved. No 

material shall be ordered or shop work started if shop drawings are marked "APPROVED AS 

NOTED - CONFIRM," "APPROVED AS NOTED - RESUBMIT" or "NOT APPROVED." 

F. Operation and Maintenance Data: 

1. Submit operations and maintenance data for equipment furnished under this Division, in 

accordance with Section 017300. The manuals shall be prepared specifically for this 

installation and shall include catalog data sheets, drawings, equipment lists, descriptions, 

parts lists, etc., to instruct operating and maintenance personnel unfamiliar with such 

equipment. 

1.04 CONTRACT PERFORMANCE REQUIREMENTS 

A. Electric equipment, materials and installation shall comply with the latest edition of the 

National Electrical Code (NEC) and with the latest edition of the following codes and standards: 

1. National Electrical Safety Code (NESC). 
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2. Occupational Safety and Health Administration (OSHA). 

3. National Fire Protection Association (NFPA). 

4. National Electrical Manufacturers Association (NEMA). 

5. American National Standards Institute (ANSI). 

6. Insulated Cable Engineers Association (ICEA). 

7. Instrument Society of America (ISA). 

8. Underwriters Laboratories (UL). 

9. Factory Mutual (FM). 

10. National Electrical Testing Association (NETA). 

11. Connecticut State Fire Safety Code 

12. Connecticut Fire Prevention Code 

B. Where reference is made to one of the above standards, the revision adopted by the State of 

Connecticut in effect at the time of bid opening shall apply. 

1.05 PRIORITY OF THE CONTRACT DOCUMENTS 

A. If, during the performance of the work, the Contractor finds a conflict, error or discrepancy 

between or among one or more of the Sections or between or among one or more Sections and 

the Drawings, furnish the higher performance requirements. The higher performance 

requirement shall be considered the equipment, material, device or installation method which 

represents the most stringent option, the highest quality or the largest quantity. 

B. In all cases, figured dimensions shall govern over scaled dimensions, but work not dimensioned 

shall be as directed by the Engineer and work not particularly shown, identified, sized, or 

located shall be the same as similar work that is shown or specified. 

C. Detailed Drawings shall govern over general drawings, larger scale Drawings take precedence 

over smaller scale Drawings, Change Order Drawings shall govern over Contract Drawings and 

Contract Drawings shall govern over Shop Drawings. 

D. If the issue of priority is due to a conflict or discrepancy between the provisions of the Contract 

Documents and any referenced standard, or code of any technical society, organization or 

association, the provisions of the Contract Documents will take precedence if they are more 

stringent or presumptively cause a higher level of performance. If there is any conflict or 

discrepancy between standard specifications, or codes of any technical society, organization or 

association, or between Laws and Regulations, the higher performance requirement shall be 

binding on the Contractor, unless otherwise directed by the Engineer. 

E. In accordance with the intent of the Contract Documents, the Contractor accepts the fact that 

compliance with the priority order specified shall not justify an increase in Contract Price or an 
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extension in Contract Time nor limit in any way, the Contractor's responsibility to comply with 

all Laws and Regulations at all times. 

1.06 ENCLOSURE TYPES 

A. Unless otherwise specified electrical enclosures shall have the following ratings: 

1. NEMA 1 for dry, non-process indoor above grade locations. 

2. NEMA 3R for outdoor non-corrosive or indoor damp areas. 

3. NEMA 4 for outdoor or indoor wet areas. 

4. NEMA 4X for outdoor corrosive or hazardous areas. 

1.07 CODES, INSPECTION AND FEES 

A. Equipment, materials and installation shall comply with the requirements of the local authority 

having jurisdiction. 

B. Obtain all necessary permits and pay all fees required for permits and inspections. 

1.08 TESTS AND SETTINGS 

A. Test systems and equipment furnished under Division 16 and repair or replace all defective 

work and equipment. Refer to the individual equipment sections for additional specific testing 

requirements.  

B. Make adjustments to the systems and instruct the Owner's personnel in the proper operation of 

the systems. 

C. In addition to the specific testing requirements listed in the individual sections, the following 

minimum tests and settings shall be performed. 

1. Mechanical inspection, testing and settings of circuit breakers, disconnect switches, 

protection relays, motor starters, overload relays, control circuits and equipment for proper 

operation. 

2. Check the full load current draw of each motor. Where power factor correction capacitors 

are provided the capacitor shall be in the circuit at the time of the measurement. Check 

ampere rating of thermal overloads for motors and submit a typed record to the Engineer of 

the same, including MCC cubicle location and driven load designation, motor service 

factor, horsepower, and Code letter. If incorrect thermal overloads are installed replace 

same with the correct size overload. 

3. Check power and control power fuse ratings. Replace fuses if they are found to be of the 

incorrect size. 

4. Check settings of the motor circuit protectors. Adjust settings to lowest setting that will 

allow the motor to be started when under load conditions. 
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5. Check motor nameplates for correct phase and voltage. Check bearings for proper 

lubrication. 

6. Check rotation of motors prior to testing the driven load. Disconnect the driven equipment 

if damage could occur due to wrong rotation. If the rotation is for the driven equipment is 

not correct, disconnect the motor lead connections at the motor terminal box and reconnect 

for proper rotation. 

7. Check interlocking, control and instrument wiring for each system and/or part of a system 

to prove that the system will function properly as indicated by control schematic and 

wiring diagrams. 

8. Inspect each piece of equipment in areas designated as HAZARDOUS to insure that 

equipment of proper rating is installed. 

9. Verify all terminations at transformers, equipment, panels and enclosures by producing a 1, 

2, 3 rotation on a phase sequenced motor when connected to "A," "B" and "C" phases. 

10. Test the grounding system using the three point fall in potential method. 

11. Test all 600 Volt wire insulation with a meg-ohm meter after installation. Make tests at not 

less than 500V. Submit a written test report of the results to the Engineer.  

12. Assist in the testing of the standby generator and automatic transfer switch. A licensed 

electrician shall be standing throughout the test perform make adjustments to or test the 

equipment furnished under this Division of the Specifications and to open electrical 

enclosures.  

D. Testing shall be scheduled and coordinated with the Engineer at least two weeks in advance. 

Provide qualified test personnel, instruments and test equipment. 

1.09 SIZE OF EQUIPMENT 

A. Investigate each space in the structure through which equipment must pass to reach its final 

location. Coordinate shipping splits with the manufacturer to permit safe handling and passage 

through restricted areas in the structure. 

B. The equipment shall be kept upright at all times during storage and handling. When equipment 

must be tilted for passage through restricted areas, brace the equipment to ensure that the tilting 

does not impair the functional integrity of the equipment. 

1.10 RECORD DRAWINGS 

A. As the work progresses, legibly record all field changes on a set of project contract drawings, 

hereinafter called the "record drawings." 

B. Record drawings shall accurately show the installed condition of the following items: 

1. One-line Diagram(s). 

2. Raceways and pull boxes. 
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3. Conductor sizes and conduit fills. 

4. Panel Schedule(s). 

5. Control Wiring Diagram(s). 

6. Plan view, sizes and locations of switchgear, distribution transformers, substations, motor 

control centers and panelboards. 

C. Submit a schedule of control wiring raceways and wire numbers, including the following 

information: 

1. Circuit origin, destination and wire numbers. 

2. Field wiring terminal strip names and numbers. 

D. As an alternate, point-to-point connection diagrams showing the same information may be 

submitted in place of the schedule of control wiring raceways and wire numbers. 

E. Submit the record drawings and the schedule of control wiring raceways and wire numbers (or 

the point-to-point connection diagram) to the Engineer. 

1.11 EQUIPMENT INTERCONNECTIONS 

A. Review shop drawings of equipment furnished under other Divisions of this Specification and 

prepare coordinated wiring interconnection diagrams or wiring tables. Submit copies of wiring 

diagrams or tables with Record Drawings. 

B. Furnish and install all equipment interconnections. 

1.12 MATERIALS AND EQUIPMENT 

A. Materials and equipment shall be new. 

B. Material and equipment of the same type shall be the product of one manufacturer and shall be 

UL listed. 

C. Warrant all equipment furnished under Division 16 in accordance with Section 016000. Refer to 

individual equipment Sections for additional warranty items. 

1.13 EQUIPMENT IDENTIFICATION 

A. Identify equipment (disconnect switches, separately mounted motor starters, control stations, 

etc.) furnished under Division 16 with the name of the equipment it serves. Motor control 

centers, control panels, panelboards, switchboards, switchgear, junction or terminal boxes, 

transfer switches, etc., shall have nameplate designations as shown on the Drawings. 

B. Nameplates shall be engraved, laminated plastic, not less than 1/16-in thick by 3/4-in by 2-1/2-

in with 3/16-in high white letters on a black background. 

C. Nameplates shall be screw mounted to NEMA 1 enclosures. Nameplates shall be bonded to all 

other enclosure types using an epoxy or similar permanent waterproof adhesive. Two sided 
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foam adhesive tape is not acceptable. Where the equipment size does not have space for 

mounting a nameplate the nameplate shall be permanently fastened to the adjacent mounting 

surface. 

1.14  DEMOLITION 

A. Survey the existing electrical systems and equipment identified for removal with representatives 

from the other trades prior to performing any demolition work. Identify all conduit and 

equipment to be removed with tags or paint. 

B. Where a piece of equipment is to be removed all associated ancillary components (e.g., solenoid 

valves, pressure switches, etc) and associated wiring and conduit shall also be removed. 

C. Equipment, building or structures scheduled for complete demolition shall be made safe from 

electrical shock hazard prior to demolition. Disconnect all electrical power, communications, 

alarm and signal system. 

D. Remove electrical work associated with equipment scheduled for demolition except those 

portions indicated to remain or be reused. 

E. Unless otherwise specifically noted, remove unused exposed conduit and support systems back 

to point of concealment including abandoned conduit above accessible ceiling finishes. Remove 

unused wiring back to source (or nearest point of usage). 

F. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit 

servicing them is abandoned or being removed. Provide blank covers for abandoned outlets 

which are not removed. 

G. Disconnect and remove abandoned panelboards, disconnect switches, control stations, 

distribution equipment, etc. 

H. Disconnect and remove abandoned luminaries. Remove brackets, stems, hangers and other 

accessories. 

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

J. Where electrical systems pass through the demolition areas to serve other portions of the 

premises, they shall remain or be suitably relocated and the system restored to normal operation. 

K. Coordinate electrical power outages to the electrical systems and equipment with the Owner. 

Where duration of proposed outage cannot be allowed by the Owner, phase the retrofit work to 

allow the system or equipment to be re-connected to the electrical power system within the time 

frame allowed by the Owner or provide temporary power connections as required to maintain 

service to the systems or equipment. The temporary power can be from a generator or another 

part of the facility not affected by the outage provided there is sufficient spare capacity.  

L. Continuous service is required on all circuits and outlets affected by these changes, except 

where the Owner will permit an outage for a specific time. Obtain Owner's consent before 

removing any circuit from continuous service. 
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M. The electrical and process equipment to be removed or relocated under this contract has been 

identified on the Drawings. The removal and or relocation of existing conduit, wire and 

equipment have not been detailed on the Drawings. Survey the affected equipment and building 

areas before submitting bid proposal. 

N. Trace out existing wiring that is to be relocated, or removed and perform the relocation or 

removal work as required for a complete operating and safe system. 

O. Remove exposed conduits, wireways, outlet boxes, pull boxes and hangers made obsolete by the 

alterations, unless specifically designated to remain. Patch surfaces and provide blank covers for 

abandoned outlets which are removed. 

P. All equipment, materials, controls, motor starters, branch and feeder breakers, panelboards, 

transformers, wiring, raceways, etc, furnished and installed to temporarily keep circuits 

energized shall be removed when the permanent installation is fully operational. 

1.15  DISPOSITION OF REMOVED MATERIALS AND EQUIPMENT 

A. It is intended that material and equipment indicated to be removed and disposed of by the 

Contractor shall, upon removal, become the Contractor's property and shall be disposed of off 

the site by the Contractor, unless otherwise directed by the Owner. A receipt showing 

acceptable disposal of any legally regulated materials or equipment shall be given to the Owner. 

B. Ballasts in each existing lighting fixture shall be assumed to contain PCB's unless specifically 

marked with a label indicating "No PCBs."  Remove ballasts from each lighting fixture and 

pack them in accordance with EPA PCB regulations. Ship ballasts in approved containers to an 

EPA approved recycling facility and pay all shipping, packaging and recycle costs. 

C. PCBs, mercury and PCB/mercury contaminated equipment shall be removed, packaged, 

shipped and disposed of in accordance with all State and Federal regulations. Obtain the 

services of a firm licensed and regularly engaged in the removal of PCBs and PCB 

contaminated equipment. The firm shall be licensed in the State or States in which the 

contaminated material is handled, shipped and disposed. Pay all fees associated with the 

removal of the contaminated material and equipment and provide documentation showing 

acceptable disposal. 

D. Should the Contractor discover PCB or mercury contaminated equipment that was not 

identified; they shall cease work on or about the equipment and notify the Engineer 

immediately. The Contractor shall then proceed with the work as directed by the Engineer. 

1.16 INTERPRETATION OF DRAWINGS 

A. Unless specifically stated to the contrary, the Drawings are not intended to show exact locations 

of conduit runs. Coordinate the conduit installation with other trades and the actual supplied 

equipment. 

B. Install each 3 phase circuit in a separate conduit, unless otherwise shown on the Drawings. 

C. Unless otherwise approved by the Engineer, conduit shown exposed shall be installed exposed; 

conduit shown concealed shall be installed concealed. 
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D. Where circuits are shown as "home-runs" all necessary fittings and boxes shall be provided for a 

complete raceway installation. Where home-runs indicate conduit is to be installed concealed or 

exposed the entire branch circuit shall be installed in the same manner. Unless otherwise 

indicated install branch circuit conduits exposed in process/industrial type spaces and concealed 

in finished spaces. 

E. Verify the exact locations and mounting heights of lighting fixtures, switches and receptacles 

prior to installation. 

F. Except where dimensions are shown, the locations of equipment, fixtures, outlets and similar 

devices shown on the Drawings are approximate only. Exact locations shall be determined by 

the Contractor and approved by the Engineer during construction. Obtain information relevant 

to the placing of electrical work and in case of any interference with other work, proceed as 

directed by the Engineer and furnish all labor and materials necessary to complete the work in 

an approved manner. 

G. Circuit layouts are not intended to show the number of fittings, or other installation details. 

Furnish all labor and materials necessary to install and place in satisfactory operation all power, 

lighting and other electrical systems shown.  

H. Redesign of electrical or mechanical work, which is required due to the Contractor's use of an 

alternate item, arrangement of equipment and/or layout other than specified herein, shall be 

done by the Contractor at his/her own expense. Redesign and detailed plans shall be submitted 

to the Engineer for approval. No additional compensation will be provided for changes in the 

work, either his/her own or others, caused by such redesign. 

I. Raceways and conductors for low voltage (120 Volts) thermostats controlling HVAC unit 

heaters, exhaust fans and similar equipment are not shown on the Drawings. Provide raceways 

and conductors between the thermostats, the HVAC equipment and the motor starters for a 

complete and operating system. Raceways shall be installed concealed in all finished space and 

may be installed concealed or exposed in process spaces. Refer to the HVAC Drawings for the 

locations of the thermostats. 

J. Raceways and conductors for the fire alarm, sound and page party systems are not shown on the 

Drawings. Provide raceways and conductors as required by the system manufacturer for a 

complete and operating system. Raceways shall be installed concealed in all finished spaces and 

may be installed exposed or conducted in process spaces. 

K. It is the intent of these Specifications that the Electrical Systems shall be suitable in every way 

for the service required. All materials and all work that may be implied as being incidental to 

the work of this Section shall be furnished at no additional cost to the Owner. 

L. Raceways and conductors for lighting, switches, receptacles and other miscellaneous low 

voltage power and signal systems as specified are not shown on the Drawings. Raceways and 

conductors shall be provided as required for a complete and operating system. Homeruns, as 

shown on the Drawings, are to assist the Contractor in identifying raceways to be run exposed 

and raceways to be run concealed. Raceways shall be installed concealed in all finished spaces 

and may be installed exposed or concealed in all process spaces. Raceways installed exposed 

shall be near the ceiling or along walls of the areas through which they pass and shall be routed 

to avoid conflicts with HVAC ducts, cranes hoists, monorails, equipment hatches, doors, 
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windows, etc. Raceways installed concealed shall be run in the center of concrete floor slabs, 

above suspended ceilings, or in partitions as required. 

M. Provide separate neutral conductors for each lighting branch circuit and outlet branch circuits in 

Administration Areas. 

1.17 SEISMIC RESTRAINTS 

A. Seismic restraints shall be provided for all electrical systems including but not limited to 

conduits, busways, cable trays, pull boxes, free standing or wall mounted panels and cabinets, 

motor control centers, switchboards, switchgear, transformers, disconnect switches, individually 

mounted motor starters, variable frequency drives, power factor correction capacitors, lighting 

fixtures, emergency battery units, and other similar electrical equipment installed under 

Division 16. 

B. Use seismic criteria, Tables and standard restraint details found in the latest edition of the 

SMACNA Seismic Retraining Manual for the seismic restraints. The restraints shall be selected 

from the Tables that represent the highest seismic hazard class or level possible within the State, 

Commonwealth or District in which the project resides. Where materials other than steel are 

specified, members of equal strength to those in the standards shall be provided. 

C. Materials of construction for seismic restraints shall be same as those specified for the 

equipment supports and area classifications. However, all bolts shall be stainless steel regardless 

of the locations. 

PART 2  PRODUCTS 

2.01 CONDUITS AND FITTING 

A. Rigid Steel Conduit: 

1. Rigid steel conduit interior and exterior shall be hot-dipped galvanized and be as 

manufactured by the Allied Tube and Conduit Corp.; Wheatland Tube Co.; Western Tube 

& Conduit Corporation, or equal. 

B. PVC Coated Rigid Steel Conduit: 

1. PVC coated rigid steel conduit shall have a minimum 0.040-in thick, polyvinyl chloride 

coating permanently bonded to hot-dipped galvanized steel conduit and an internal 

chemically cured urethane or enamel coating. The ends of all couplings, fittings, etc., shall 

have a minimum of one pipe diameter in length of PVC overlap. PVC conduit and fittings 

shall be manufactured by Occidental Coating Company; "Plasti-Bond Red" as 

manufactured by Robroy Industries; “Ocal” by Thomas & Betts Inc., Perma-Cote, or equal. 

C. Rigid Aluminum Conduit: 

1. Rigid aluminum conduit shall be 6063 alloy and shall be as manufactured by American 

Conduit by SAPA, Wheatland Tube, AFC Co., or equal. 

D. Intermediate Metal Conduit: 
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1. Intermediate metal conduit shall be hot-dipped or electro-galvanized steel as manufactured 

by Allied Tube and Conduit Corp.; Triangle PWC Inc.; Wheatland Tube Co., or equal. 

E. Rigid Nonmetallic Conduit: 

1. PVC conduit shall be rigid polyvinyl chloride schedule 40 and 80 as manufactured by 

Carlon; An Indian Head Co.; Kraloy Products Co., Inc.; Highland Plastics Inc., or equal. 

F. Liquidtight Flexible Metal Conduit, Couplings and Fittings: 

1. Liquidtight flexible metal conduit shall be Sealtite, Type UA, manufactured by the 

Anaconda Metal Hose Div.; Anaconda American Brass Co.; American Flexible Conduit 

Co., Inc.; Universal Metal Hose Co., or equal. 

2. Fittings used with liquidtight flexible metal conduit shall be of the screw-in type as 

manufactured by the Thomas & Betts Co.; Crouse-Hinds Co., or equal. 

G. Flexible Couplings: 

1. Flexible couplings shall be type ECGJH as manufactured by the Crouse-Hinds Co.; 

Appleton Electric Co.; Killark Electric Manufacturing Co., or equal. 

H. Boxes and Fittings: 

1. Pressed steel switch and outlet boxes shall be hot-dipped galvanized as manufactured by 

the Raco Manufacturing Co.; Adalet Co.; O.Z. Manufacturing Co., or equal. 

2. For use in NEMA 1 areas, terminal boxes, junction boxes, pull boxes etc., shall be 

galvanized sheet steel with continuously welded seams. Box bodies shall be flanged and 

shall not have holes or knockouts. Box bodies shall not be less than 14 gauge metal and 

covers shall not be less than 12 gauge metal. Covers shall be gasketed and fastened with 

stainless steel screws. Terminal boxes shall be furnished with hinged doors, terminal 

mounting straps and brackets. Terminal blocks shall be NEMA type, not less than 20 

Amps, 600 Volt. Boxes shall be as manufactured by Hoffman Engineering Co.; Lee 

Products Co.; Keystone/Rees, Inc., or equal. 

3. NEMA 4 terminal boxes, junction boxes, pull boxes, etc., shall be sheet stainless steel 

unless otherwise shown on the Drawings. Boxes shall have continuously welded seams and 

mounting feet. Welds shall be ground smooth. Boxes shall be flanged and shall not have 

holes or knockouts. Box bodies shall not be less than 14 gauge metal and covers shall not 

be less than 12 gauge metal. Covers shall have a continuous gasket on all four sides and be 

fastened with stainless steel clamps. Terminal boxes shall be furnished with hinged doors, 

terminal mounting straps and brackets. Terminal blocks shall be NEMA type, not less than 

20 Amp, 600 Volt. Boxes shall be as manufactured by Hoffman Engineering Co.; Lee 

Products Co.; Keystone/Rees, Inc., or equal. 

4. NEMA 4X terminal boxes, junction boxes and pull boxes shall be fiberglass reinforced 

plastic with stainless steel hardware and covers having a continuous gasket on all four 

sides. Terminal boxes shall be furnished with hinged doors, terminal mounting straps and 

brackets. Terminal blocks shall be NEMA type, not less than 20 Amps, 600 Volt. Boxes 
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shall be as manufactured by Hoffman Engineering Co.; Lee Products Co.; Keystone/Rees, 

Inc., or equal. 

5. All boxes and fittings used with PVC coated conduit shall be furnished with a PVC coating 

bonded to the metal, the same thickness as used on the coated steel conduit. The ends of 

couplings and fittings shall have a minimum of one pipe diameter PVC overlap to cover 

threads and provide a seal. 

6. Cast or malleable iron device boxes shall be Type FD. All cast or malleable iron boxes and 

fittings shall have cadmium-zinc finish with cast covers and stainless steel screws as 

manufactured by the Crouse-Hinds Co., or equal. 

7. Cast aluminum device boxes shall be Type FD. All cast aluminum boxes and fittings shall 

be copper-free aluminum with cast aluminum covers and stainless steel screws as 

manufactured by the Killark Electric Co.; Crouse-Hinds Co.; L. E. Mason Co., or equal. 

8. Steel elbows and couplings shall be hot-dipped galvanized. Elbows and couplings used 

with PVC coated conduit shall be furnished with a PVC coating bonded to the steel, the 

same thickness as used on the coated steel conduit. 

9. Conduit hubs shall be as manufactured by Myers Electric Products, Inc. or equal. 

10. Conduit wall and floor seals for sleeved openings shall be type CSMI as manufactured by 

the O.Z./Gedney Co.; or equal. 

11. Conduit sealing bushings shall be O.Z./Gedney Type CSB or equal. 

12. Combination expansion-deflection fittings embedded in concrete shall be Type XD as 

manufactured by Crouse-Hinds Co.; Type AXDX as manufactured by O.Z./Gedney Co. 

Type DF as manufactured by Appleton Electric Co., or equal. 

13. Combination expansion-deflection fittings installed exposed shall be Type XD as 

manufactured by Crouse-Hinds Co.; Type AXDX as manufactured by O.Z./Gedney Co. 

Type DF as manufactured by Appleton Electric Co., or equal. 

I. Conduit Mounting Equipment: 

1. In dry indoor areas, hangers, rods, back plates, beam clamps, channel, etc. shall be 

galvanized iron or steel.  

2. Fiberglass channel with stainless steel hardware shall be used in areas designated "WET" 

and "CORROSIVE" on the Drawings and in outdoor locations. Fiberglass channel shall be 

resistant to the chemicals present in the area in which it is used. 

J. Wall and Floor Slab Opening Seals: 

1. Wall and floor slab openings shall be sealed with "FLAME-SAFE" as manufactured by the 

Thomas & Betts Corp.; Pro Set Systems; Neer Mfg. Co.; Specified Technologies, Inc., or 

equal. 

K. Cold Galvanizing Compound: 
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1. Cold galvanizing compound shall be as manufactured by ZRC Products Company, a 

division of Norfolk Corp., or equal. 

2.02 WIRE, CABLE AND ACCESSORIES 

A. Wires and cables shall be of annealed, 98 percent conductivity, soft drawn copper. 

B. All conductors shall be stranded, except that lighting and receptacle wiring may be solid. 

C. Except for control, signal, and instrumentation circuits, wire smaller than No. 12 AWG shall not 

be used. 

D. Wire for lighting, receptacles and other circuits not exceeding 150 Volts to ground shall be NEC 

Type THHN/THWN as manufactured by Okonite Co.; Southwire Co.; Pirelli Corp., or equal. 

E. Wire for circuits over 150 Volts to ground shall be NEC type THHN/THWN for sizes up to No. 

4/0 AWG and Type RHW-2 for sizes greater than No. 4/0 AWG as manufactured by Okonite 

Co.; Southwire Co., or equal.  

F. Wire for control, status and alarm circuits shall be No.14 AWG NEC type THHN/THWN, 

stranded as manufactured by the Okonite Co.; Carol Cable Co. Inc. West; Pirelli Cable Corp., or 

equal. 

G. Multi-conductor control and power cables shall have stranded conductors with type 

THHN/THWN insulated, nylon conductor covering, and an overall PVC jacket covering the 

individual wires. Cable shall be TC rated meeting UL 1277 and IEEE 383 Standards. Cable 

shall be flame resistant, non-propagating and suitable for installation in a Class I, Division II 

hazardous location and for direct burial in earth. Power and control cables shall be furnished 

with a green ground conductor. Power cables shall be furnished with a white neutral conductor 

where required to serve phase to neutral loads. Cable shall be as manufactured by the Okonite 

Co.; Southwire Co.; General Cable Co., or equal. 

H. Wire for process instrumentation signals (i.e., 1-5 VDC, 4-20 mA), R.T.D., potentiometer and 

similar signals shall be: 

1. Single pair cable: 

a. Conductors:  2 No. 16 stranded and twisted on 2-in lay. 

b. Insulation:  XLPE with 600 Volt, 105 degrees C rating. 

c. Shield:  100% Aluminum/polyester foil with drain wire. 

d. Jacket:  PVC with UL Subject 1277 TC, UL 1581 and manufacturers' identification. 

e. Max overall diameter:  0.345-in. 

f. Miscellaneous:  UL Listed as Instrument Tray Cable/Power Limited Tray Cable 

(PLTC) for use in accordance with Article 727 and Article 725 of the NEC. 

g. Manufacturers: Belden Cable; Manhattan; General Cable; The Okonite Co.; or equal 

2. Three conductor (triad) cable: 

a. Conductors:  3 No. 16 stranded and twisted on 2-in lay. 

b. Insulation:  XLPE with 600 Volt, 105 degrees C rating. 

c. Shield:  100% Aluminum/polyester foil with drain wire. 

d. Jacket:  PVC with UL Subject 1277 TC, UL 1581 and manufacturers' identification. 

e. Max overall diameter:  0.360-in. 
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f. Miscellaneous:  UL Listed as Instrument Tray Cable/Power Limited Tray Cable 

(PLTC) for use in accordance with Article 727 and Article 725 of the NEC. 

g. Manufacturers: Belden Cable; Manhattan; General Cable; The Okonite Co.; or equal. 

3. Multiple pair cables (where shown on the Drawings): 

a. Conductor: Multiple 2 No. 22 stranded and twisted on a 2-in lay. 

b. Insulation:  XLPE with 300 Volt, 105 degrees C rating. 

c. Shield: Individual pairs shielded with 100 percent mylar tape and drain wire. 

d. Jacket: PVC with UL Subject 13, UL 1581 manufacturers' identification. 

e. Misc: UL Subject 13, Type PLTC. 

f. Manufacturers: 

1) Belden. 

2) Manhattan. 

3) General Cable. 

I. Splices for power wiring shall be compression type connectors insulated with a heat shrink boot 

or outer covering and epoxy filling. Splice kits shall be as manufactured by Raychem; Ideal 

Industries; 3M Co., or equal. 

J. Motor connections shall be ring type mechanical compression terminations installed on the 

branch circuit wires and the motor leads and secured with bolt, nut and spring washer. 

Connections shall be insulated with a Raychem Type RVC, roll-on stub insulator, or equal. 

K. Termination connectors for control wiring shall be of the locking fork-end (upturned leg ends) 

type as manufactured by Ideal Industries; 3M Co.; Panduit Corp. or equal. 

L. Splices for control wiring shall be insulated compression type connectors of the expanded vinyl 

insulated parallel or pigtail type as manufactured by Ideal Industries; 3M Co.; Panduit Corp,. or 

equal. 

M. Termination connectors for shielded instrumentation wiring shall be of the locking fork-end 

(upturned leg ends) type as manufactured by Ideal Industries; 3M Co.; Panduit Corp., or equal. 

N. Wire markers shall be "Omni-Grip" as manufactured by the W.H. Brady Co.; Thomas & Betts 

Co.; 3M Co., or equal. 

O. Wire and cables with diameters exceeding the capacity of the "Omni-Grip" shall be marked 

with pre-printed, self-adhesive vinyl tapes as manufactured by the W.H. Brady Co.; Panduit 

Corp., or equal. 

2.03 WIRING DEVICES 

A. Wall switches shall be heavy duty, specification grade, toggle action, flush mounting quiet type. 

All switches shall conform to the latest revision of Federal Specification WS 896. Wall switches 

shall be of the following types and manufacturer: 

1. Single pole, 20 Amp, 120/277 Volt - Arrow-Hart, Catalog No. 1991, or equal by Harvey 

Hubbell, Inc.; Pass & Seymour, Inc., or equal. 

2. Double pole, 20 Amp, 120/277 Volt - Arrow-Hart, Catalog No. 1992, or equal by Harvey 

Hubbell, Inc.; Pass & Seymour, Inc., or equal. 
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3. Three way, 20 Amp, 120/277 Volt - Arrow-Hart, Catalog No. 1993, or equal by Harvey 

Hubbell, Inc.; Pass & Seymour, Inc., or equal. 

4. Four way, 20 Amp, 120/277 Volt - Arrow-Hart, Catalog No. 1994, or equal by Harvey 

Hubbell, Inc.; Pass & Seymour, Inc., or equal. 

B. Receptacles shall be heavy duty, specification grade of the following types and manufacturer or 

equal. Receptacles shall conform to Federal Specification WC596-F. 

1. Duplex, 20 Amp, 125 Volt, 2P, 3W; Arrow-Hart, Catalog No. 5362, or equal by Harvey 

Hubbell, Inc.; Pass & Seymour, Inc. 

2. Weatherproof/corrosion resistant single, 20 Amp, 125 Volt, 2P, 3W, with cover; Crouse-

Hinds Co., Catalog No. WLRS-5-20, or equal by Appleton Electric. 

3. Weatherproof/corrosion resistant duplex, 20 Amp, 125 Volt, 2P, 3W, with cover; Crouse-

Hinds Co., Catalog No. WLRD-5-20, or equal by Appleton Electric. 

4. Ground fault interrupter, duplex, 20 Amp, 125 Volt, 2P, 3W, GFCI feed thru type with 

"test" and "reset" buttons. Arrow-Hart, Catalog No. GF5342 or equal by Harvey Hubbell, 

Inc.; Pass & Seymour, Inc., or equal. 

5. Single, "power lock," 20 Amp, 125 Volt, 2P, 3W; Arrow-Hart, Catalog No. 23030 and 

plug Arrow-Hart, Catalog No. 23035N or equal by Harvey Hubbell, Inc.; Pass & Seymour, 

Inc., or equal. 

6. Single, 20 Amp, 250 Volts, 2P, 3W; Arrow-Hart, Catalog No. 5861 or equal by Harvey 

Hubbell, Inc.; Pass & Seymour, Inc. or equal.  

7. Single twist-lock, 20 Amp, 250 Volts, 2P, 3W; Arrow-Hart, Catalog No. 6210; plug:  

Arrow-Hart, Catalog No. 6212 or equal by Harvey Hubbell, Inc.; Pass & Seymour, Inc. or 

equal. 

8. Single twist-lock, 30 Amp, 250 Volts, 2P, 3W; Arrow-Hart, Catalog No. 6340; plug:  

Arrow-Hart, Catalog No. 6342 or equal by Harvey Hubbell, Inc.; Pass & Seymour, Inc. or 

equal. 

C. Device Plates: 

1. Plates for indoor flush mounted devices shall be of the required number of gangs for the 

application involved and shall be as follows: 

a. Administration type buildings: Smooth, high impact nylon of the same manufacturer 

and color as the device. Final color to be as selected by the Architect. 

b. Where permitted in other areas of the plant, flush mounted devices in cement block 

construction shall be Type 302 high nickel (18-8) stainless steel of the same 

manufacturer as the devices. 

2. Plates for indoor surface mounted device boxes shall be cast metal of the same material as 

the box, Crouse-Hinds, No. DS23G and DS32G, or equal. 
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3. Oversized plates shall be installed where standard plates do not fully cover the wall 

opening. 

4. Device plates for switches mounted outdoors or indicated as weatherproof shall be 

gasketed, cast aluminum with provisions for padlocking switches "On" and "Off," Crouse 

Hinds, No. DS185, or equal. 

5. Multiple surface mounted devices shall be ganged in a single, common box and provided 

with an adapter, if necessary, to allow mounting of single gang device plates on multi-gang 

cast boxes. 

6. Engraved device plates shall be provided where required. 

7. Weatherproof, gasketed cover for GFI receptacle mounted in a FS/FD box shall be Arrow-

Hart, Catalog No. 4501-FS or equal by Harvey Hubbell, Inc.; Pass & Seymour, Inc., or 

equal. 

2.04 MISCELLANEOUS EQUIPMENT 

A. Disconnect Switches: 

1. Disconnect switches shall be heavy-duty, quick-make, quick-break, visible blades, 600 

Volt, 3 Pole with full cover interlock, interlock defeat and flange mounted operating 

handle. 

2. NEMA 4 enclosures shall be stainless steel. 

3. NEMA 4X enclosures shall be stainless steel. 

4. Switches shall be as manufactured by the Square D Co.; Cutler Hammer Co.; General 

Electric Company; Siemens Company, or equal. 

B. Fused Disconnect Switches: 

1. Fused disconnect switches shall be heavy-duty, quick-make, quick-break, visible blades, 

600 Volt, 3 Pole with full cover interlock, interlock defeat and flange mounted operating 

handle. 

2. Fuses shall be rejection type, 600 Volt, 200,000 A.I.C., dual element, time delay, Bussman 

Fusetron, Class RK-5; Gould Shawmut Inc.; Littelfuse Power Fuse Division, or equal. 

3. NEMA 4 enclosures shall be stainless steel. 

4. NEMA 4X enclosures shall be stainless steel. 

5. Switches shall be as manufactured by the Square D Co.; Cutler Hammer Co.; General 

Electric Company; Siemens Company, or equal. 
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2.05 GROUNDING 

A. Ground rods shall be 3/4-in by 10-ft copper clad steel and constructed in accordance with UL 

467. The minimum copper thickness shall be 0.25 mm. Ground rods shall be Copperweld, or 

equal. 

B. Grounding conduit hubs shall be malleable iron type similar to Thomas & Betts Co.; Cat No. 

3940 (3/4-in conduit size) by Burndy; O.Z./Gedney Co., or equal, and of the correct size for the 

conduit. 

C. Waterpipe ground clamps shall be cast bronze saddle type, similar to Thomas & Betts Co. Cat. 

No. 2 (1/2-in, 3/4-in, or 1-in size) or equal by Burndy; O.Z./Gedney Co. or equal, and of the 

correct size for the pipe. 

D. Buried grounding connections shall be by Cadweld process, or equal exothermic welding 

system. 

E. Bare copper ground wire shall be stranded, annealed copper wire conforming to ASTM B 3. 

PART 3  EXECUTION 

3.01 SLEEVES AND FORMS FOR OPENINGS 

A. Provide and place all sleeves for conduits penetrating floors, walls, partitions, etc. Locate all 

necessary slots for electrical work and form before concrete is poured. 

B. Exact locations are required for stubbing-up and terminating concealed conduit. Obtain shop 

drawings and templates from equipment vendors or other subcontractors and locate the 

concealed conduit before the floor slab is poured. 

C. Where setting drawings are not available in time to avoid delay in scheduled floor slab pours, 

the Engineer may allow the installations of such conduit to be exposed. Requests for this 

deviation shall be submitted in writing. No additional compensation for such change will be 

allowed. 

D. Seal all openings, sleeves, penetrations, and slots. 

3.02 CUTTING AND PATCHING 

A. Cutting and patching shall be done in a thoroughly workmanlike manner and be in compliance 

with modifications and repair to concrete as specified. Saw cut concrete and masonry prior to 

breaking out sections. 

B. Core drill holes in concrete floors and walls as required. 

C. Install work at such time as to require the minimum amount of cutting and patching. 

D. Do not cut joists, beams, girders, columns or any other structural members. 

E. Cut opening only large enough to allow easy installation of the conduit. 
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F. Patching to be of the same kind and quality of material as was removed. 

G. The completed patching work shall restore the surface to its original appearance or better. 

H. Patching of waterproofed surfaces shall render the area of the patching completely 

waterproofed. 

I. Remove rubble and excess patching materials from the premises. 

J. When existing conduits are cut at the floor line of wall line, they shall be filled with grout of 

suitable patching material. 

3.03 INSTALLATION 

A. Any work not installed according to the Specifications shall be subject to change as directed by 

the Engineer. No extra compensation will be allowed for making these changes. 

B. Electrical equipment shall be protected at all times against mechanical injury or damage by 

water. Electrical equipment shall not be stored outdoors. Electrical equipment shall be stored in 

dry permanent shelters. Do not install electrical equipment in its permanent location until 

structures are weather-tight. If any apparatus has been subject to possible injury by water, it 

shall be thoroughly dried out and tested as directed by the Engineer, or shall be replaced at no 

additional cost at the Engineer's discretion. 

C. Equipment that has been damaged shall be replaced or repaired by the equipment manufacturer, 

at the Engineer's discretion. 

D. Repaint any damage to factory applied paint finish using touch-up paint furnished by the 

equipment manufacturer. The entire damaged panel or Section shall be repainted per the field 

painting specifications, at no additional cost to the Owner. 

E. Coordinate the conduit installation with other trades and the actual supplied equipment. 

F. Install each 3 phase circuit in separate conduit. 

G. Unless otherwise approved by the Engineer, conduit installed interior to the building shall be 

installed exposed; conduit installed exterior to the building shall be concealed. 

H. Verify the exact locations and mounting heights of lighting fixtures, switches and receptacles 

prior to installation. 

I. Exact locations of electrical equipment shall be determined by the Contractor and approved by 

the Engineer during construction. Obtain information relevant to the placing of electrical work 

and in case of any interference with other work, proceed as directed by the Engineer and furnish 

all labor and materials necessary to complete the work in an approved manner. 

3.04 MANUFACTURERS SERVICE 

A. Testing and startup shall not be combined with training. Testing and start-up time shall not be 

used for manufacturer’s warranty repairs. 
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3.05 CONDUIT, BOXES, AND FITTINGS 

A. Except where otherwise specified, all wiring within structures shall be in rigid steel conduit. 

B. PVC conduit shall be used for direct buried applications and concrete encased underground duct 

banks, except rigid steel conduit shall be used as raceway for shielded process instrumentation 

wiring, shielded control wiring, and I/O wiring. 

C. PVC coated rigid steel conduit shall be used in areas designated "CORROSIVE." 

D. PVC coated rigid steel conduit shall be used as a transition section where underground conduit 

stubs up above ground. The PVC coated rigid steel conduit shall extend a minimum of 6-inches 

above ground to allow for proper threading of the conduit. 

E. Aluminum conduit shall be used for exposed conduit runs outdoors, in areas designated as 

"WET" or "Class 1, Div. 1." 

F. All boxes shall be metal. 

G. Exposed switch, receptacle and lighting outlet boxes and conduit fittings shall be cast or 

malleable iron, except that cast aluminum shall be used with aluminum conduit. 

H. Concealed switch, receptacle and lighting outlet boxes shall be pressed steel. 

I. Terminal boxes, junction boxes and pull boxes shall have NEMA ratings suitable for the 

location in which they are installed. 

J. Conduit wall seals shall be used where underground conduits penetrate walls. 

K. Conduit sealing bushings shall be used to seal conduit ends exposed to the weather. 

L. No conduit smaller than 3/4-in electrical trade size shall be used, nor shall any have more than 

the equivalent of three 90 degree bends in any one run. Pull boxes shall be provided as required 

or directed. 

M. No wire shall be pulled until the conduit system is complete in all details. 

N. The ends of all conduits shall be tightly plugged to exclude dust and moisture during 

construction. 

O. Conduit supports, other than for underground raceways, shall be spaced at intervals of 8-ft or 

less. 

P. Conduit hangers shall be attached to structural steel by means of beam or channel clamps. 

Where attached to concrete surfaces, concrete inserts of the spot type shall be provided. 

Q. All conduits shall be run at right angles to and parallel with the surrounding wall and shall 

conform to the form of the ceiling. No diagonal runs will be allowed. Bends in parallel conduit 

runs shall be concentric. All conduits shall be run perfectly straight and true. 

R. Conduit terminating in pressed steel boxes shall have double locknuts and insulated bushings. 
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S. Conduit terminating in NEMA 3R, 4, 4X and 12 enclosures shall be terminated with Myers type 

conduit hubs. 

T. Conduits containing equipment grounding conductors and terminating in sheet steel boxes shall 

have insulated throat grounding bushings. 

U. Conduits shall be installed using threaded fittings.  

V. Liquidtight flexible metal conduit shall be used for all motor terminations, the primary and 

secondary of transformers, generator terminations and other equipment where vibration is 

present. 

W. Flexible couplings shall be used in hazardous locations for all motor terminations and other 

equipment where vibration is present. 

X. Aluminum fittings and boxes shall be used with aluminum conduit. Aluminum conduit shall not 

be imbedded in concrete. Aluminum conduit shall be isolated from other metals with plastic 

sleeves or plastic-coated hangers. Strap wrenches shall be used for tightening aluminum 

conduit. 

Y. Where conduits pass through openings in walls or floor slabs, the remaining openings shall be 

sealed against the passage of flame and smoke. 

Z. PVC conduit to non-metallic box connections shall be made with PVC socket to male thread 

terminal adapters with neoprene O-ring and PVC round edge bushings. 

AA. Conduit ends exposed to the weather shall be sealed with conduit sealing bushings. 

BB. PVC conduit shall be supported with non-metallic clamps, PVC coated steel racks and stainless 

steel hardware. 

CC. PVC boxes, conduit fittings, etc. with integral hubs shall be solvent welded directly to the PVC 

conduit system. 

DD. Non-metallic boxes with field drilled or punched holes shall be connected to the PVC conduit 

system with threaded and gasketed PVC Terminal Adapters. 

EE. All conduit entering or leaving a motor control center, switchboard or other multiple 

compartment enclosure shall be stubbed up into the bottom horizontal wireway or other 

manufacturer designated area, directly below the vertical section in which the conductors are to 

be terminated. 

FF. Conduit sealing and drain fittings shall be installed in areas designated as NEMA 7. 

GG. All conduit which may under any circumstance contain liquids such as water, condensation, 

liquid chemicals, etc., shall be arranged to drain away from the equipment served. If conduit 

drainage is not possible, conduit seals shall be used to plug the conduits.  

HH. Where no type or size is indicated for junction boxes, pull boxes or terminal cabinets, they shall 

be sized in accordance with the requirements of N.E.C. Article 370. 
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II. Miscellaneous steel for the support of fixtures, boxes, transformers, starters, contactors, panels 

and conduit shall be furnished and installed. 

JJ. Steel channels, flat iron and channel iron shall be furnished and installed for the support of all 

electrical equipment and devices, where required, including all anchors, inserts, bolts, nuts, 

washers, etc. for a rigid installation. 

KK. Conduits passing from heated to unheated spaces, exterior spaces, refrigerated spaces, cold air 

plenums, etc., shall be sealed with "Duxseal" as manufactured by Manville or seal fitting to 

prevent the accumulation of condensation. 

LL. Rigid galvanized steel conduits which have been field cut and threaded shall be painted with 

cold galvanizing compounds. 

MM. Conduit expansion and deflection fittings shall be installed on all conduits crossing building 

expansion joint. Where conduits are installed outdoors provide expansion and deflection fittings 

on all conduits crossing expansion joints or at 200 foot intervals whichever is the least 

dimension.  

3.06 WIRE, CABLE AND ACCESSORIES 

A. Uniquely identify all wires, cables and each conductor of multi-conductor cables (except 

lighting and receptacle wiring) at each end with wire and cable markers. 

B. Use lubrications to facilitate wire pulling. Lubricants shall be UL approved for use with the 

insulation specified. 

C. All wire shall be color coded or coded using electrical tape in sizes where colored insulation is 

not available. Where tape is used as the identification system, it shall be applied in all junction 

boxes and other accessible intermediate locations, as well as at each termination. 

D. The following coding shall be used: 

 

System Wire Color 

240/120 Volts Neutral White 

1-Phase, 3-Wire Line 1 Black 

 Line 2 Red 

   

208Y/120, Volts Neutral White 

3-Phase, 4-Wire Phase A Black 

 Phase B Red 

 Phase C Blue 

   

240/120 Volts Neutral White 

3-Phase, 4-Wire Phase A Black 

delta, center tap Phase B (High) Orange 

ground on phase Phase C Blue 

coil A-C   

   

480Y/277 Volts Neutral White 

3-Phase, 4-Wire Phase A Brown 
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 Phase B Orange 

 Phase C Yellow 

E. Power conductors:  Terminations shall be die type or set screw type pressure connectors as 

specified. Splices (where allowed) shall be die type compression connector and waterproof with 

heat shrink boot or epoxy filling. Aluminum conductors (where specified) shall employ 

terminations and splices specifically designed for aluminum conductors. 

F. Control Conductors:  Termination on saddle-type terminals shall be wired directly with a 

maximum of two conductors. Termination on screw type terminals shall be made with a 

maximum of two spade connectors. Splices (where allowed) shall be made with insulated 

compression type connectors. 

G. Instrumentation Signal Conductors (including graphic panel, alarm, low and high level signals):  

terminations same as for control conductors. Splices allowed at instrumentation terminal boxes 

only. 

H. Except where permitted by the Engineer no splices will be allowed in manholes, handholes or 

other below grade located boxes. 

I. Splices shall not be made in push button control stations, control devices (i.e., pressure 

switches, flow switches, etc.), conduit bodies, etc. 

J. Instrumentation cables shall be installed in rigid steel raceways as specified. All circuits shall be 

installed as twisted pairs or triads. In no case shall a circuit be made up using conductors from 

different pairs or triads. Triads shall be used wherever three wire circuits are required. 

K. Terminal blocks shall be provided at all instrument cable junction and all circuits shall be 

identified at such junctions. 

L. Shielded instrumentation wire, shall be run without splices between instruments, terminal 

boxes, or panels. 

M. Shields shall be grounded as recommended by the instrument manufacturer and isolated at all 

other locations. Terminal blocks shall be provided for inter-connecting shield drain wires at all 

junction boxes. Where individual circuit shielding is required, each shield circuit shall be 

provided with its own block. 

3.07 WIRING DEVICES 

A. Switch and receptacles outlets shall be installed flush with the finished wall surfaces in areas 

with stud frame and gypsum board construction, in dry areas with cement block construction or 

when raceways are concealed. 

B. Do not install flush mounted devices in areas designated DAMP, WET or WET/CORROSIVE. 

Provide surface mounted devices in these areas. 

C. Provide weatherproof devices covers in areas designated WET or WET/CORROSIVE. 
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3.08 PANELBOARDS 

A. Mount boxes for surface mounted panelboards so there is at least 1/2-in air space between the 

box and the wall. 

B. Connect panelboard branch circuit loads so that the load is distributed as equally as possible 

between the phase busses. 

C. Type circuit directories giving location and nature of load served. Install circuit directories in 

each panelboard. 

D. Install markers on the front cover of all panelboards which identify the voltage rating. Markers 

shall be made of self-sticking B-500 vinyl cloth printed with black characters on an Alert 

Orange background, 2-1/4-in high by 9-in wide, Style A as manufactured by W.H. Brady Co., 

or equal. 

E. Install a 1-in by 3-in laminated plastic nameplate with 1/4-in white letters on a black 

background on each panelboard. Nameplate lettering shall be as shown on the Drawings. 

Nameplates shall be stainless steel screw mounted. 

3.09 GROUNDING 

A. Run grounding electrode conductors in rigid steel conduits. Bond the protecting conduits to the 

grounding electrode conductors at both ends. Do not allow water pipe connections to be painted. 

If the connections are painted, disassemble them and re-make them with new fittings. 

B. Install equipment grounding conductors with all feeders and branch circuits. 

C. Bond all steel building columns in new structures together with ground wire in rigid conduit and 

connect to the distribution equipment ground bus. 

D. Ground wire connections to structural steel columns shall be made with long barrel type one-

hole heavy duty copper compression lugs, bolted through 1/2-in maximum diameter holes 

drilled in the column web, with stainless steel hex head cap screws and nuts. 

E. Metal conduits stubbed into a motor control center shall be terminated with insulated grounding 

bushings and connect to the motor control center ground bus. Bond boxes mounted below motor 

control centers to the motor control center ground bus. Size the grounding wire in accordance 

with NEC Table 250-95, except that a minimum No. 12 AWG shall be used. 

F. Liquid tight flexible metal conduit in sizes 1-1/2-in and larger shall have bonding jumpers. 

Bonding jumpers shall be external, run parallel (not spiraled) and fastened with plastic tie 

wraps. 

G. Ground transformer neutrals to the nearest available grounding electrode with a conductor sized 

in accordance with NEC Article 250-94. 

H. Seal exposed connections between different metals with No-Oxide Paint Grade A or equal. 
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I. Lay all underground grounding conductors slack and, where exposed to mechanical injury, 

protect by pipes or other substantial guards. If guards are iron pipe, or other magnetic material, 

electrically connect conductors to both ends of the guard. Make connections as specified herein. 

J. Care shall be taken to ensure good ground continuity, in particular between the conduit system 

and equipment frames and enclosures. Where necessary, jumper wires shall be installed. 

K. All grounding type receptacles shall be grounded to the outlet boxes with a No. 12 THW green 

conductor connected to the ground terminal of the receptacle and fastened to the outlet box by 

means of a grounding screw. 

L. Test the grounding system. Resistance to ground testing shall be performed during dry season. 

Submit test results in the form of a graph showing the number of points measured (12 

minimum) and the numerical resistance to ground. 

M. Testing shall be performed before energizing the distribution system. 

N. Notify the Engineer immediately if the resistance to ground for any building or system is greater 

than five ohms. 

END OF SECTION 
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SECTION 16482 

LOW VOLTAGE PULSE WIDTH MODULATED (PWM) 

VARIABLE FREQUENCY DRIVES  

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Provide labor, equipment, supervision and materials for the installation, testing and start-up of 

the variable frequency drive (VFD) systems as specified and as shown on the drawings. 

B. The VFD equipment specified in this Section shall be furnished by the Contractor. All VFDs 

shall be products of the same manufacturer. The VFD supplier shall obtain motor information 

from the driven equipment supplier(s) and shall ensure compatibility between the VFD and the 

driven equipment. 

C. Provide a factory trained technician to start-up each VFD. The technician shall be present 

through the duration of the field acceptance testing of the driven equipment. Start-up service 

shall include overtime charges, travel and living expenses and replacement parts. 

D. Provide 8-hours of on-site training instructions on VFD operation for the Owner's personnel. 

The training shall be conducted by personnel employed by the VFD manufacturer, unless prior 

approval of alternate instructors has been granted by the Engineer. 

1.02 RELATED WORK 

A. Electrical work is included in Division 16. 

B. Instrumentation and controls, other than those specified herein, are specified under their 

respective Sections of Division 15. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 013000, shop drawings and product data as follows: 

1. Equipment outline drawings showing elevation, plan and interior views, front panel 

arrangement, dimensions, weight, shipping splits, conduit entrances and anchor bolt 

pattern. Indicate all options, special features, ratings and deviations from the specifications. 

2. Power and control schematics including external connections. Show wire and terminal 

numbers and color coding. 

3. Product literature on VFD and all accessories, filters, reactors, control devices, 

components, etc. Clearly indicate which components or options are being provided. 

4. Harmonic analysis report. 

5. Drive performance specifications. 

6. True (not displacement) power factor and efficiency curves. 
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7. Instruction and replacement parts books. 

8. Certified shop test reports. 

9. As-built final drawings. 

10. Field test and inspection reports. 

11. The VFD supplier shall submit written verification that the pulse voltage rate of rise will 

not produce voltage spikes at the motor terminals and that the motor terminal voltage will 

remain within the motor manufacturer's published data. 

12. The VFD supplier shall submit written confirmation that the motor characteristics (i.e. 

torque type, FLA, etc.) have been coordinated with the supplier of the driven equipment 

and that the VFDs being supplied are matched properly for the driven load. 

1.04 REFERENCE STANDARDS 

A. IEEE Standard 519 (latest revision) - "IEEE Recommended Practices and Requirements for 

Harmonic Control in Electrical Power Systems." 

B. National Electrical Code (NFPA 70) latest edition. 

C. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.05 QUALITY ASSURANCE 

A. Variable frequency drives shall utilize a field proven design. The VFD manufacturer shall 

demonstrate at least 3 years of continuous field operating experience with equipment of similar 

size and design. The entire VFD system described herein shall be factory assembled and tested 

to assure a properly coordinated system. 

B. A factory authorized service and parts organization shall be located within 100 miles of the 

project location. Provide the name and address of the factory authorized service and parts 

organization nearest to the project location at the time of the bid. 

C. Equipment components and devices shall be UL labeled to the extent possible wherever UL 

standards exist for such equipment. 

1.06 SYSTEM DESCRIPTION 

A. Refer to the driven equipment specifications for description of system operation. 

B. Refer to the Instrument Loop Diagrams in Division 15 and the control schematic diagrams on 

the Electrical Drawings for control system operation. 

1.07 DELIVERY, STORAGE AND HANDLING 

A. Package the equipment for maximum protection during delivery and storage. 
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B. Store the equipment indoors in a clean, dry, heated storage facility until ready for installation. 

Do not install the equipment in its final location until the facilities are permanently weather 

tight. Furnish, install and wire temporary electric space heaters in the equipment until the 

permanent heating equipment is operational. Protect the equipment at all times from exposure to 

moisture, chemicals, hydrogen sulfide and chlorine gas. 

C. If required in the driven equipment specifications, the VFD manufacturer shall ship equipment 

to the driven equipment manufacturer's testing facility for use during the factory acceptance test. 

1.08 PROJECT/SITE REQUIREMENTS 

A. All VFDs rated 50 hp and below shall be 6-pulse PWM VFDs with 5 %line reactor and shunt 

harmonic filters. All VFDs rated 50 hp and above shall be 18-pulse PWM VFDs with an input 

phase-shifting transformer as an integral part of the drive. 

B. As a minimum, provide input line reactors for all 6-pulse drives furnished under this Section. 

Line reactors shall be as specified herein. 

C. If the specified harmonic distortion limits cannot be obtained by the addition of line reactors, or 

if required to meet the specified input true power factor, the drive manufacturer shall provide 

shunt type harmonic filters for each drive. Filters shall be a second order high pass design 

utilizing line reactors, capacitors and damping and bleeder resistors. Provide an input line 

contactor with overcurrent and short circuit protection. Line contactor shall be interlocked with 

VFD operation and shall include blown fuse and filter overtemperature shutdown interlocks, 

with contacts for remote alarm. The compensation kVAR shall be matched to the kVAR 

demand such that the true power factor does not exceed 0.95 lagging and shall not be less than 

0.8 lagging. The capacitors shall not affect steady state operation of the VFD while operating 

from either utility or generator power. The switch-in of the filter shall not create power source 

transient disturbances which cause shutdown of other VFD equipment already on-line. 

Capacitor voltage rating shall be 600 Volts for operation on a nominal 480 Volt system. Filter 

cabinets shall be force ventilated and shall be similar in construction to VFD cabinets. 

1.09 MAINTENANCE 

A. Provide the following spare parts for each size drive in the quantities specified: 

1. One of each type of microprocessor and gate driver printed circuit board. 

2. Two power diodes. 

3. One pair power transistors. 

4. One diagnostic portable test set (when this feature is not microprocessor based). 

5. One can(s) of aerosol touch-up paint. 

6. 50 percent replacement fuses, all types and sizes. 

7. One of each type replacement lamps for pilot lights. 
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B. Spare parts shall be boxed or packaged for long term storage. Identify each item with 

manufacturer's name, description and part number on the exterior of the package. 

1.10 QUALIFICATION 

A. It is the intent of this Section that the VFDs, isolation transformers, control panels and harmonic 

filters be supplied by one system supplier. The system supplier shall perform all work necessary 

in order to select, furnish, coordinate, supervise installation, test and place into operation all 

components of the system as specified in Section 16020. 

B. The VFDs supplier shall submit a statement verifying that they will furnish a system for this 

project which will meet the specified requirements for harmonics. This statement shall verify 

that the equipment supplied will not adversely affect the operation and stability of the speed 

control and voltage regulator systems of the standby engine generator set(s) when operating in 

the worst case mode specified. The statement shall also define any operational conditions under 

which the VFD, or any combination of VFD loads, would not meet the harmonic limitations 

specified herein.  

C. Only pre-qualified manufacturers will be considered for this project. Pre-qualified 

manufacturers are listed in Paragraph 2.02 below. 

1.11 OPERATING INSTRUCTION 

A. After approval, during and after construction, operating manuals covering instruction and 

maintenance on each type of equipment shall be furnished in accordance with Section 16020. 

B. The instructions shall be bound and shall provide at least the following as a minimum: 

1. A comprehensive index. 

2. A complete "as-built" set of approved shop drawings. 

3. A complete list of the equipment supplied, including serial numbers, ranges and pertinent 

data. 

4. Full specifications on each item. 

5. Updated system schematic drawings "as built", illustrating all components and electrical 

connections of the systems supplied under this Section. 

6. Detailed service, maintenance and operation instructions for each item supplied. 

7. A table listing of the "as left" drive set up parameters, timing relay settings and alarm and 

trip set points. 

8. Special maintenance requirements particular to this system shall be clearly defined, along 

with special calibration and test procedures. 

9. The operating instructions shall also incorporate a functional description of the entire 

system, with references to the systems schematic drawings and instructions. 



© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT 

All Rights Reserved University Project #901904, CDM Smith Project # 109017 

 

  Pulse Width Variable Frequency Drive (Low Volt) 

  16482- 5 

10. Complete parts list with stock numbers, including spare parts. 

1.12 WARRANTY 

A. Provide a one year minimum warranty on all parts and labor upon start-up and customer 

acceptance of the equipment. 

PART 2  PRODUCTS 

2.01 RATING 

A. Service Conditions 

1. Input power:  460-480 VAC, plus 10 percent, minus 10 percent, 3 Phase, 60 

Hz. 

2. Input frequency:  57 to 63 Hz. 

3. Ambient temperature: 0 to 40 degrees C. 

4. Elevation:  Up to 3300 feet above mean sea level. 

5. Relative humidity: Up to 90 percent non-condensing. 

B. Minimum drive efficiency:  97 percent or better at full load speed and rated torque. Losses shall 

include all control power and cooling system losses associated with the drive. Harmonic Filter / 

18 Pulse Input Phase Shifting Transformer losses shall be listed separately. 

C. True power factor: 95 percent or higher at full speed and full load, measured at drive input 

terminals. 

D. Drive output: 100 percent rated current continuous, suitable for operation of the driven 

equipment over the required speed range without overloading. Drives shall be capable of a 60 

second overload for up to 110 percent rated current for variable torque loads, or 150 percent 

rated current for constant torque loads. Starting torque shall be matched to the load.  

E. Voltage regulation: Plus or minus 1 percent of rated value, no load to full load. 

F. Output frequency drift: No more than plus or minus 0.5 percent from set point. 

G. Drives shall withstand five cycle transient voltage dips of up to 15 percent of rated voltage 

without an undervoltage trip or fault shutdown, while operating a variable torque load. 

H. Power transistor PRV rating shall be 1200 Volts, minimum. 

I. Drive sound level: 80 dBA (maximum) at 3-ft, test method A. This shall include noise made 

from the entire drive enclosure including filters, capacitors, fans, transformers, etc, and all other 

components associated with the enclosure. The VFD manufacturer shall provide sound 

attenuation equipment necessary. 
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J. Combined pump and motor sound level: 3 dBA above published average motor noise at 10-ft, 

test method A. Pump and motor manufacturer shall provide sound attenuation equipment 

necessary as dictated by the VFD manufacturer. 

2.02 CONSTRUCTION 

A. General 

1. The general arrangement of the equipment is shown on the Drawings. Variable frequency 

drives shall be one of the following products: 

a. ABB Drives Division 

2. The VFDs shall utilize a digital pulse width modulated (PWM) design to convert the fixed 

AC input to a variable voltage, variable frequency AC output. Construction shall be 

modular, component mounting or keyed ribbon cable connections wherever possible to 

minimize downtime during repair. 

3. The VFD operate satisfactorily when connected to a bus supplying other solid state power 

conversion equipment which may be causing up to 10 percent total harmonic voltage 

distortion and commutation notches up to 36,500 Volt-microseconds, or when other VFDs 

are operating from the same bus. The drive shall include transient voltage suppression to 

allow reliable operation on a typical commercial power distribution system. 

4. The output shall be generated by power transistors which shall be controlled by identical, 

optically isolated base driver circuits. The VFD shall not induce excessive power losses in 

the motor. The worst case RMS motor line current measured at rated speed, torque and 

voltage shall not exceed 1.05 times the rated RMS motor current for pure sine-wave 

operation. The VFD shall have an output voltage regulator to maintain correct output 

Volt/Hertz despite incoming voltage variations. The VFD shall have a continuous output 

current rating equal to or greater than the motor full load nameplate current. 

B. 18 Pulse VFD Requirements. 

1. Where specified herein or shown on the Drawings, the VFD is to be supplied with a 

transformer to provide phase shifting for a Clean Power 18 pulse or higher converter 

bridge. The phase shift transformers required shall be factory wired and mounted within 

the VFD enclosure as an integral part of the VFD assembly. Transformers external to the 

VFD enclosure are not acceptable. Separate isolation transformers arranged in  delta/delta, 

delta/wye will not be acceptable. During testing at the VFD manufacturer's facility, the 

phase shifting transformer will be tested with the VFD. 

2. The converter section shall be 18-pulse minimum utilizing diodes. The converter shall be a 

clean power controller which inherently provides constant dc voltage to the inverter section 

with minimal harmonics to flow back to the incoming power source. 

C. Structure 

1. Each drive shall be designed for stand alone operation. Multiple drive units shall not utilize 

shared components. Drive components shall be mounted in free standing or wall mounted, 

front accessible, single or multi-bay, sheet steel cabinets with hinged front doors. Doors 

shall have concealed hinges and three-point latching mechanism with lockable handle. 



© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT 

All Rights Reserved University Project #901904, CDM Smith Project # 109017 

 

  Pulse Width Variable Frequency Drive (Low Volt) 

  16482- 7 

Rear access shall not be required. Enclosure NEMA ratings shall be as specified in 

Division 16 and as shown on the area classification Drawings. Ventilated enclosures shall 

be face ventilated with filtered air  

2. Incoming line power cables shall enter at the top or bottom of the cabinet. Outgoing load 

cables shall exit from the top or bottom of the cabinet. 

3. Each VFD shall have a molded case, circuit breaker type main power disconnect switch, 

with an external operating handle. The circuit breaker shall have a short circuit rating of 

65,000 Amps RMS symmetrical and shall be labeled in accordance with UL Standard 489. 

4. Provide the following safety features: 

a. Provision to padlock main disconnect handle in the OFF position. 

b. Mechanical interlock to prevent opening cabinet door with disconnect in the ON 

position, or moving disconnect to the ON position while the unit door is open. 

c. Mechanical or electrical interlocks on doors of auxiliary sections of multi-bay cabinets 

interlocked with the main circuit breaker power disconnect. 

d. Auxiliary contact on main disconnect to isolate control power when fed from an 

external source. 

e. Barriers and warning signs on terminals that are energized with the power disconnect 

OFF. 

5. Provide an equipment ground bus or lug connectors in each structure, suitable for 

connection to the copper grounding conductors shown on the Drawings. 

D. Control Wiring 

1. Wiring:  600 Volt, stranded copper, 105 degree C color coded insulation, minimum size 

No. 14 AWG (120 VAC control power only). 

2. Identification and termination:  Crimp type wire lugs with sleeve type markers at each 

termination point. Provide numbered terminal blocks for external connections. 

3. Control power:  Provide a 120 VAC, control power transformer fused on the primary and 

secondary for cooling fans, motor space heaters and external control circuits. Control 

circuits shall be isolated from power circuits. 

4. Controls shall, as a minimum, perform the control logic indicated on the Contract 

Drawings and as specified herein. 

E. Operator Interface 

1. Provide a door-mounted, plain English, digital keypad/display capable of controlling the 

drive and setting drive parameters. The digital display shall normally display: 

a. Speed demand in percent 

b. Output current in amperes 

c. Frequency in Hz 

d. Control mode - manual or automatic 

e. Total 3 phase kW 

f. Output voltage 
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2. The digital keypad shall allow operators to enter exact numerical settings in English 

engineering units. A user menu shall be provided as a guide to parameter settings. Coded 

messages on keypad will not be acceptable. Parameters are to be factory set in EEPROM 

and resettable in the field. Parameters shall be password protected. The EEPROM stored 

variables shall be transferable to new and spare boards. 

3. The keypad/display module shall have a key switch to control operation of the keypad. The 

key shall be removable in either the "Enabled" or "Disabled" positions. The keypad module 

shall contain a "self-test" software program that can be activated to verify proper keypad 

operation. The keypad display shall contain a full alphanumeric character set. 

4. The following controls and indicators shall be provided, either separately or as part of the 

keypad/display: 

a. POWER ON, RUN AND READY indication. 

b. FAULT RESET indication. 

c. Local/Remote or Hand/Off/Auto control mode selector switch. 

d. Push-pull maintained contact EMERGENCY STOP button. 

e. Manual START/STOP controls. 

f. Manual speed adjust capability. 

g. Five digit, non-reset, elapsed time meter. 

h. Percent speed indicator. 

F. Auxiliary Contacts 

1. Provide one set(s) of Form C auxiliary dry contacts for remote indication of VFD running 

status. 

2. Provide one set(s) of Form C auxiliary dry contacts for remote indication of VFD fault. 

G. Marking and Identification 

1. Provide 2-in by 5-in, nominal, engraved lamicoid master nameplates on each VFD fastened 

with stainless steel screws or rivets. Nameplates shall be black with white core, 3/8-in high 

lettering and shall indicate equipment designation as shown on the Drawings. 

2. Provide legend plates or 1-in by 3-in engraved nameplates with 1/4-in lettering for 

identification of pilot devices and meters. 

3. Provide permanent warning signs as follows: 

a. "Danger-High Voltage-Keep Out" on all cabinet doors. 

b. "Warning-Hazard of Electric Shock - Disconnect power before opening or working on 

this unit" on main power disconnect. 

2.03 OPERATIONS AND FEATURES 

A. Make provisions for field adjustment of the following parameters through the keypad/display: 

1. Current limit and boost. 

2. Voltage (Minimum/Maximum, Volts/Hz.) 



© 2016 CDM Smith Cooling Tower Replacement – 1 University Place, Stamford, CT 

All Rights Reserved University Project #901904, CDM Smith Project # 109017 

 

  Pulse Width Variable Frequency Drive (Low Volt) 

  16482- 9 

3. Speed profile (Minimum/Maximum speed, On/Off delay, Entry/Exit speeds). 

4. Independently adjustable acceleration and deceleration rates. 

5. Auto restart delay. 

6. Inverse time overload (current, time and speed), I2T. 

7. Undervoltage trip level. 

B. Make provisions to accept a remote dry contact closure to start and stop the drive(s) with the 

drive control system in the AUTO mode. 

C. Make provisions to accept a 4-20 mADC input signal for remote speed control. Input shall be 

isolated at the drive and active with the drive control system in the AUTO mode. Zero and span 

adjustability shall be provided. 

D. Provide a 4-20 mADC isolated output signal proportional to speed for remote speed indication. 

The signal shall have a minimum of 750 ohm load capability. 

E. Provide the following short circuit and input protective features: 

1. High speed current limiting input fuses and line reactors. 

2. Solid state instantaneous overcurrent trip. 

a. Variable Torque - 225 percent RMS 

b. Constant Torque - 265 percent RMS 

3. Undervoltage protection with automatic restart (65 percent of rated voltage). 

4. Phase sequence lockout. 

5. Phase loss lockout. 

6. Overvoltage trip (130 percent of drive rated voltage). 

7. Ground fault, either running or at start. 

F. Provide the following internal protective features: 

1. Transient surge protection. 

2. Semi-conductor overtemperature and overcurrent protection. 

3. Current limit, inverse time type. 

4. DC bus fuse protection and discharge circuit. 

5. DC bus overvoltage trip. 

G. Provide the following output protective features: 
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1. Inverse time motor overload protection. 

2. Static overspeed protection. 

3. Stall protection on overload with inverse time overcurrent trip. 

4. Protection against opening or shorting of motor leads. 

5. Pre-alarm warning and shutdown on motor overtemperature. 

6. Critical speed avoidance circuit (3 zones). 

2.04 DIAGNOSTIC AND FAULT CAPABILITY 

A. The following conditions shall cause an orderly drive shutdown and lockout. 

1. Incorrect phase sequence. 

2. Blown input fuse or single phasing of supply. 

3. Control power supply failure. 

4. Instantaneous overcurrent. 

5. Sustained overload or motor overtemperature. 

6. Semi-conductor overtemperature. 

B. Provide complete built-in diagnostic and test capability to enable maintenance personnel to 

rapidly and accurately identify the cause of equipment failure. Diagnostic features shall include, 

but not be limited to the following: 

1. Fault annunciator with alphanumeric or coded display. 

2. Communication port (RS-485) for host computer connection. 

C. Indication shall be provided via the door-mounted keypad to identify transistor and diode 

failures, blown fuses and control failures.  

2.05 SURFACE PREPARATION AND SHOP COATINGS 

A. All non-current carrying metal parts of the equipment cabinet shall be cleaned of all weld 

spatter and other foreign material and given a heat cured, phosphatized chemical pre-treatment 

to inhibit rust. 

B. Indoor equipment shall be finish painted with one coat of manufacturers standard electrocoated, 

heat cured enamel. 

C. Unpainted non-current carrying parts shall receive a protective zinc plating to prevent corrosion.  

D. All printed circuit boards shall be coated with a protective conformal epoxy.  
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E. All power bus shall be nickel-plated copper. 

F. All device contacts shall be gold or silver plated. 

2.06 HARMONIC TRAP FILTER 

A. General   

1. The shunt filter (hereafter called a "trap") shall contain tuned circuits designed to remove 

harmonics generated within a power distribution system while improving the system power 

factor and shall be provided on 6-pulse VFDs as specified herein or shown on the 

Drawings. 

2. Traps shall be tuned passive LC (inductive-capacitive) series filters, tuned to resonate just 

below the harmonic frequency which they are designed to filter out. The trap shall have 

minimum impedance at the tuning frequency and therefore serves as a "sink" for harmonic 

distortion. At frequencies above the tuning frequency, the trap's impedance shall be 

inductive so that it cannot react with the inductive load of the power system to tune the 

whole system to a resonant frequency. And the inductance in the trap combined with the 

series line reactor shall limit current surges between the capacitor and other plant electrical 

equipment thus eliminating the possibility of equipment or capacitor damage due to such 

surges. 

3. The trap described in this Section shall be used on a 480 Volt, 3 Phase, 60 Hz system. The 

trap shall be rated 480 Volt, 3 Phase, 60 Hz, and shall be tuned to shunt the 5th harmonic 

(300 Hz) and the 7th harmonic (420 Hz) if required or as required in the harmonic analysis 

to prevent resonance. The trap shall be UL listed per UL-508. Trap shall be MTE 

Corporation, Matrix M5 Series or approved equal. 

B. Trap Filter Components 

1. Capacitor cells shall be rated 600 VAC and shall be derated to 480 VAC. Capacitor 

windings shall be of metallized film construction consisting of electrodes vacuum 

deposited on polypropylene dielectric film. Dielectric material shall be of the low loss type. 

The kvar rating of the capacitors shall be determined by the VFD vendor. 

2. Both tuning inductors and series line reactors shall be designed for harmonic filtering 

service and shall be UL component recognized. Construction shall be copper wire wound 

on steel cores. Inductors shall be three phase. Tuning inductors shall be designed and rated 

for 150 percent of normal 60 Hz capacitor current (1.2 Amps per kVAR at 480 Volts.)  

Series line reactors shall be sized appropriately for the total connected load. Design 

maximum temperature rise for inductors shall be 115 degrees C. 

3. Contactors shall be rated for capacitor switching, 660 Volts, 60 Hz. Contactors shall be UL 

rated. Contactors shall be derated to compensate for extra switching loads imposed by 

harmonic frequencies. 

4. The trap shall be electrically connected to the 3 Phase line through distribution blocks or 

lugs. An internal grounding lug shall be provided. 
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5. All wiring shall be copper with thermoplastic insulation rated 600 Volts, 90 degrees C or 

higher. Control and signal wire shall be copper, rated 600 Volts, 90 degrees C or multi-

conductor jacketed rated 300 Volts, 80 degrees C. 

6. Fuses - Internal wiring, including tuning reactors, shall be protected by three fuses, one for 

each phase. Fuses shall be current limiting, 200,000 Amps interrupting at 600 VAC. Fuses 

shall be UL listed, Class T, CSA rated HRC-1. Fuses shall be sized to a minimum of 150 

percent of normal capacitor current at 60 Hz (1.2 Amps per kVAR at 480 VAC). Fuses 

internal to the capacitor cell shall not be acceptable as the primary means of protection. 

7. Operation Monitor and Protection 

a. Each trap shall be protected by a 3 Phase protection circuit which will continuously 

monitor operating parameters. The monitor shall receive signals from all three phases 

of the trap reactor and shall be set to detect potentially hazardous operating 

conditions. 

b. Protection shall be provided against reactor or capacitor overload, phase imbalance 

and continued operation with blow fuses. Should the operating parameters fall outside 

the normal range, the monitor circuit shall break the control current to the contactors, 

thus removing the trap from the line and safeguarding both the power system and the 

trap. 

c. A continuously illuminated green panel light shall indicate that the protection circuit 

is enabled. A red panel light, marked "RESET" shall come on to signal that the 

monitor protection circuit has operated. Pressing this light shall momentarily 

reconnect the trap to the circuit. If the signaled condition still exists, the protection 

circuit shall operate again within 5 seconds. Yellow "OVERCURRENT" and 

"UNDERCURRENT" panel lights shall indicate the reason for operation of the 

protection device to provide information for trouble shooting. In the event that an 

internal fuse has blown, the undercurrent light shall come on and lights shall indicate 

which fuse has operated. An independent form C relay contact, rated at 5 Amps, 120 

VAC, shall be provided for remote signaling and computer monitoring of the trap 

status. 

8. The enclosure shall be steel with enamel finish and no knockouts. The enclosure shall be of 

NEMA 2 type construction with hinged lockable cover. Screened openings shall be 

provided for enclosure ventilation. Traps shall have fan forced air flow. Fans shall be sized 

to provide at least six enclosure volumes of air change per minute. 

2.07 INPUT LINE REACTORS 

A. Line reactor shall provide 5 percent line impedance at 480 Volts, be capable of 200 percent 

overload for at least one minute, and shall be UL recognized or approved. Line reactors shall be 

installed in the VFD enclosure and shall be factory wired. 

2.08 DV/DT OUTPUT FILTER 

A. The filter shall be comprised of passive components only. It shall limit peak voltage at the 

motor terminals to 150% or less of the VFD's DC bus voltage for motor leads of 1000 feet or 

shorter. The maximum dV/dT of the waveform pulses at the motor terminal shall be 200 volts 

per microsecond. Filter shall be UL Listed and have an insertion loss of 3% of rated voltage 

maximum. Filter shall be MTE Series A dV/dT Filter or equivalent. 
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2.09 SINE WAVE OUTPUT FILTER 

A. The filter shall be comprised of passive components only. The filter shall limit total harmonic 

voltage distortion in the waveform feeding the motor to 5 percent typical at full load and 60 Hz. 

It shall function on drives with carrier frequencies from 2 to 8 kHz and motor leads up to 15,000 

feet. It shall be UL Listed and have a maximum insertion loss of 10 percent of rated maximum 

voltage. The filters shall be UL recognized or approved, installed in the VFD enclosure and 

shall be factory wired. Filter shall be MTE Series SWA or equal. 

2.10 NETWORK COMMUNICATIONS 

A. Provide complete built-in network communications capabilities to enable the drive to 

communicate all control, operation and diagnostic features with the plant-wide SCADA system. 

The VFD shall have the capability of having different interface modules installed in it, that shall 

allow the drive to communicate to the plant-wide SCADA system using either RS 232/422/485 

HFI, DH-485 or Ethernet. The drive shall allow for the following different types of protocol to 

be used over the media selected: DeviceNet, ControlNet, Universal Remote 1/0 RS485 DFI, 

Profibus, Interbus-S or Ethernet I/P. The type of module and protocol chosen shall be the best 

fit for interfacing to the chosen plant-wide SCADA PLC system.  

PART 3  EXECUTION 

3.01 INSTALLATION 

A. The equipment shall be leveled and anchored directly to the concrete equipment pad or finished 

floor. Provide hardware and metal shims for installation. Grout and caulk all voids beneath the 

equipment base. Anchor bolts shall be 1/2-in galvanized steel. 

B. Install the equipment in accordance with the manufacturer's instructions. 

C. Remove temporary lifting angles, lugs and shipping braces. Touch-up damaged paint finishes. 

D. Make wiring interconnections between shipping splits. 

3.02 FIELD TESTING 

A. Make the following minimum test and checks before the manufacturer's representative is called 

in for testing and adjustment: 

1. Verify that all connections are completed in accordance with shop drawings. 

2. Verify supply voltage and phase sequence are correct. 

3. Check mechanical interlocks for proper operation. 

4. Test ground connections for continuity and resistance. 

5. Adjust unit compartment doors. 

6. Check control circuit interlocking and continuity. 
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B. The manufacturers' service technician shall perform start-up and adjustment of the drive(s). 

C. In the event of an equipment fault, notify the Engineer immediately. After the cause of the fault 

has been identified and corrected, a joint inspection of the equipment shall be conducted by the 

Contractor, the Engineer and the equipment manufacturers factory service technician. Repair or 

replace the equipment as directed by the Engineer. 

D. Field verify the predicted results of the harmonics analysis during the seven day pump 

acceptance test. Provide labor and test equipment for the field harmonics analysis. Test 

equipment shall be capable of displaying voltage and current waveforms and shall calculate the 

total harmonic distortion (TDH) of these waveforms. The equipment shall also be capable of 

harmonic spectrum analysis of the voltage and current waveforms from the fundamental 

frequency to the 50th order harmonic. Provide a hard copy of the test results from no load to full 

load at 10 Hz increments for each of the different combinations of drives and power sources as 

specified. 

E. If the drives do not meet the specified performance levels, the filters shall be reconfigured or 

additional filter devices shall be added as required at no additional cost to the Owner. The tests 

shall then be run again until the specified performance is obtained. 

F. The operation of the motors and driven equipment shall be inspected as a part of this test 

procedure to ensure that no problems with this equipment are created due to the drives. Any 

problems such as overheating, excessive current, excessive motor noise, vibration, etc, 

attributable to the drives shall be corrected under this Section at no additional cost to the Owner. 

Voltage surges at motor terminals shall be within acceptable limits of the motor manufacturer.  

G. If, in the opinion of the Engineer, a driven motor produces an excessive amount of 

objectionable noise or pure tone (noise dominated by one particular frequency), the VFD 

manufacturer shall conduct sound tests to determine the frequency range of the objectionable 

noise, and shall make corrections to the drives such that the noise is reduced to the level as 

specified in Paragraph 2.01 above. 

H. The manufacturer shall field test all the hardwired discrete and analog connections and any 

software communication (Ethernet, Profibus, ControlNet, Modibus etc) that are connect to 

remote control equipment when the drive is placed in remote. The manufacturer shall at a 

minimum verify with the proper testing equipment that the following can be achieved: 

1. The drive can be started and stopped remotely 

2. The drive can have its speed changed remotely 

3. The remote equipment can read the VFD discrete status information.  

4. The remote equipment can read the VFD speed feedback information. 

3.03 SHOP TEST 

A. Provide in accordance with Section 01465. 
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B. Perform shop test on each unit prior to shipping. Test will consist of simulating the expected 

load to be driven, by operating the load through the speed ranges specified for the driven 

equipment over a minimum or 2 hours. 

C. Provide a factory control and alarm test on each drive unit by simulating each control signal and 

each alarm function to verify proper and correct drive unit action. 

D. Each VFD shall be given complete factory test including simulating operating of all control and 

shut down functions. All printed circuit boards shall be thermal cycle tested from room temp to 

60 degrees C for 48 hours. Certified test reports shall be provided after the tests have been 

completed. 

E. Provide above stated tests in addition to any standard factory tests performed. 

F. The harmonic filter / 18 pulse phase-shifting transformer shall be tested for proper operation 

with the VFD before leaving the VFD factory. Testing shall include full power operation at 

rated voltage and current and an overload check. The test waveform shall be provided by an 

actual non-linear load to ensure that the filter and protection monitor function properly under 

real operating conditions. 

3.04 ADJUSTMENT 

A. Make all VFD internal adjustments and all adjustments necessary for manual and automatic 

operation of the entire system of driven equipment. 

B. The VFD units' internal protection parameters listed below shall be set as follows: 

1. Loss of speed control (reference) signal: Run at preset speed. (determined at startup) 

2. Loss of drive panel control signal:  Run at preset speed. (determined at startup) 

3. Automatic Reset 

a. Number of fault reset trials:   3 

b. Time within which resets allowed:  30 sec. 

c. Delay time before reset-retry:  5 sec. 

d. Auto-reset on motor over-current:  Yes 

e. Auto-reset on DC bus over-voltage:  Yes 

f. Auto-reset on DC bus under-voltage:  Yes 

g. Al Signal < minimum (loss of speed signal): Yes 

4. On restoration of power after a power failure, the drive shall automatically reset to be 

controlled by a remote start/stop dry contact and a 4-20 mA signal from the plant SCADA 

system or via network communication system. 

3.05 CLEANING 

A. Remove all rubbish and debris from inside and around the equipment. Remove dirt, dust, or 

concrete spatter from the interior and exterior of the equipment using brushes, vacuum cleaner, 

or clean, lint-free rags. Do not use compressed air. 

B. Replace all cabinet ventilation filters upon commencement of the Contract warranty period. 
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END OF SECTION 
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SECTION 16484 

MOTOR CONTROL CENTER MODIFICATIONS 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Modify the existing motor control centers as shown on the Drawings and as specified herein. 

1.02 SUBMITTALS 

A. Submit, in accordance with Section 01300. 

B. Submit shop drawings and product data of the following: 

1. Product data sheets and catalog numbers for overcurrent protective devices, motor starters, 

control relays, control stations, meters, pilot lights, etc. List all options, trip adjustments 

and accessories furnished specifically for this Project. 

2. Provide individual bucket elementary drawings showing internal wiring and interlocking 

with remotely-mounted devices. Show wire and terminal number. 

1.03 REFERENCE STANDARDS 

A. Motor control centers shall be modified and tested in accordance with the latest editions and 

revisions of NEMA Standard ICS-2 and Underwriters' Laboratories Standard No. UL-845. 

Equipment shall conform to ANSI C19.3 test standards and the requirements of the National 

Electric Code. 

B. Circuit breakers shall be designed, built, and tested in accordance with the Underwriter 

Laboratories, Inc. UL489 and shall be so labeled. Installation shall comply with NEMA 

Standard for Panelboards and the National Electrical Code. 

C. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.04 QUALITY ASSURANCE 

A. Where possible, new circuit breakers, fused switches and motor starters shall be the product of 

the original manufacturer of the motor control center in which they are being installed. 

B. Modifications shall maintain UL listing of the equipment. 

C. Modifications shall be made by a Contractor specializing in this type of work. Qualifications 

and experience on past similar projects shall be submitted for approval. 



© 2016 CDM Smith Cooling Tower Replacement - 1 University Place, Stamford, CT 

All Rights Reserved University Project #901904, CDM Smith Project # 109017 

 

  MCC Modifications 

  16484 - 2 

PART 2  PRODUCTS 

2.01 GENERAL 

A. New or replacement starter units shall be furnished complete with new circuit breakers, control 

transformers, and overload relays. No existing parts shall be re-used unless noted otherwise. 

B. Rewire the control circuits to provide the control schemes shown on the Drawings. 

2.02 RATING 

A. Rating 

1. Component short circuit ratings shall be not be less than minimum rated device in the 

motor control center. The overall short circuit rating of the existing motor control center 

shall be maintained. Components shall be rated 600 volts. 

2. The integrity of series rated devices shall be maintained. Series combinations shall be UL 

listed. 

B. Motor starter units shall be tested and UL labeled for the specified short circuit duty in 

combination with the motor branch circuit protective device. 

C. New devices installed in existing motor control centers shall be designed for continuous 

operation at rated current in a 40 degree C ambient temperature. Follow the manufacturer's 

recommended clearances and ventilation practices to prevent overheating and to maintain UL 

listing. 

2.03 CONSTRUCTION 

A. Enclosure 

1. Provide new sheet metal cubicles and doors to match existing equipment enclosure as 

required. New cubicles shall be supplied by the original equipment manufacturer where 

possible. Where existing units are obsolete, new cubicles may be supplied by a third party 

vendor. 

2. Provide individual, flange formed, pan type door with concealed hinges and quarter turn 

latches for each device compartment as required. Doors shall be removable. Door removal 

shall not be required to withdraw starter units or feeder tap devices.  

B. Unit Compartments 

1. Provide individual compartments for each removable combination starter and feeder tap 

device unit. Steel barriers shall isolate the top, bottom and sides of each compartment from 

adjacent units and wireways. Removable units shall connect to the vertical bus in each 

section with tin plated, self-aligning, pressure type copper plug connectors. Size 5 and 

larger starter units may be wired directly to the bus. Removable units shall be aligned in 

the structure on guide rails or shelves and secured with a cam latch mechanism or racking 

screw. 
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2. Provide individual, isolated compartments for fixed mounted devices such as circuit 

breakers, cable lugs, metering, relaying and control devices. Main and bus tie circuit 

breakers shall be wired directly to the main horizontal bus. All bus connections shall be 

fully rated. 

3. Provide the following features: 

a. Provision to padlock removable units in a partially withdrawn TEST position, with the 

bus stabs disengaged. 

b. Provision to padlock unit disconnect handles in the OFF position with up to three 

padlocks. 

c. Mechanical interlock with bypass to prevent opening unit door with disconnect in the 

ON position, or moving disconnect to the ON position while the unit door is open.  

d. Mechanical split-type terminal blocks for disconnecting external control wiring. 

e. Auxiliary contact on unit disconnect to isolate control power when fed from an 

external source. 

f. Disconnect operating handles and control devices mounted on the removable units. 

g. Compartments containing motor starters shall have wiring diagrams and heater tables 

fastened to the compartment door. Compartments containing panelboards shall have 

circuit directories fastened to the compartment door. 

C. Wiring 

1. Wiring:  Stranded copper, minimum size No. 14 AWG, with 600 Volt, 90 degree C, flame 

retardant, Type MTW thermoplastic insulation. Line side power wiring shall be sized for 

the full rating or frame size of the connected device. 

2. Identification:  Numbered sleeve type wire markers at each termination point, color coding 

per NEMA Standards and the NEC. Foreign voltage control wiring shall be yellow. 

D. Nameplates 

1. Provide 1-in by 3-in engraved nameplates for new units of two ply laminated plastic, black 

face, white core, screw fastened to each door with stainless steel screws. Equipment names 

shall be as shown on the single line diagrams. 

2.04 COMPONENTS 

A. General 

1. The Drawings indicate the approximate horsepower and intended control scheme of the 

motor driven equipment. Provide the NEMA size starter, circuit breaker trip ratings, 

control power transformers and thermal overload heater element ratings matched to the 

motors and control equipment actually supplied, in compliance with the National Electrical 

Code and the manufacturer's heater selection tables. All variations necessary to 

accommodate the motors and controls as actually furnished shall be made at no additional 

cost to the Owner. 

B. Branch Circuit Feeder Breakers (Non-motor loads) 

1. Molded case circuit breakers:  Thermal-magnetic trip type, 600 volt, 2 or 3 pole as 

required, labeled in accordance with UL Standard 489. Circuit breakers shall be fully rated 
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to meet the specified equipment short circuit rating. Provide independently adjustable 

magnetic trips on 225A frame breakers and larger. 

C. Fusible Switches 

1. Fused switches:  Heavy duty, quick make, quick break, 3 pole, 600 volt with visible break 

contacts, equipped with Class R fuse clips and current limiting fuses. 

D. Combination Starter Units 

1. Combination starters shall include a motor circuit protector (MCP) in series with a motor 

controller and an overload protective device. The MCP shall have an adjustable magnetic 

trip range up to 1000 percent of rated continuous current and a trip test feature. MCPs shall 

be labeled in accordance with UL489. 

2. Motor starters:  3 pole, 600 volt, electrically operated, of the types shown on the Drawings. 

Provide NEMA sizes as required for the horsepowers shown on the Drawings. Minimum 

size shall be NEMA Size 1. Fractional size starters are not acceptable. IEC rated starters 

shall have continuous current ratings equal to or greater than the continuous current ratings 

listed in Table 2-321-1 of NEMA Standard Publication ICS 2-1978. Starters shall have 120 

volt encapsulated operating coils; individual control power transformers with primary and 

secondary fuses and silver cadmium oxide renewable line contacts. 

3. Multi-speed and reversing starters shall include two motor rated contactors mechanically 

and electrically interlocked so that only one device may be energized at any time. 

4. Reduced voltage starters:  Solid state, six SCR, full wave type with adjustable current limit 

and voltage ramp to control starting torque, automatic load sensing circuit to minimize 

energy consumption, line and load side surge protection and noise suppression and 

controlled deceleration adjustment to reduce the effects of surges caused by centrifugal 

pump loads. Provide heat sinks and ventilation to remove heat from the structure. Each 

starter shall include a motor horsepower rated isolation contactor to positively disconnect 

the line voltage when the SCR control is off. Starters shall be UL listed. 

5. Contactors:  Electrically held, 120 VAC coil operator, suitable for tungsten, ballast, or 

resistive non-motor loads, with over current protection, control transformer and contact 

ratings and poles as shown on the Drawings. 

6. Motor overload protection:  Ambient compensated, adjustable, 3 pole, thermal bi-metallic 

type, with push-to-test feature. Overload relays for submersible pump motors shall be 

ambient compensated, quick trip, Class 10. Overload relays shall be manually reset from 

outside the enclosure by means of an insulated pushbutton. Provide auxiliary alarm 

contacts where shown on the Drawings. 

7. Auxiliary contacts:  Form C, NEMA A600 rating, as required by the control schemes on 

the Drawings. Provide 1-normally open and 1-normally closed spare contacts on each 

starter. Additional auxiliary contacts shall be furnished as shown on the Drawings or as 

required by the control schematic and this Section. 

8. Control power transformers:  Two winding type, 120 VAC secondary, fused in accordance 

with the NEC. Provide extra capacity as required or where shown on the Drawings. 
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E. Relays and Timers 

1. Control relays and timers:  IEC industrial type with 10 Ampere, 600 Volt, fixed contacts, 

modular design, DIN rail mounted, Square D Type PH; Cutler Hammer/Westinghouse 

Type DSL9 or equal. Provide transient suppressors on coils and pneumatic timing or 

latching attachments as required by the control schemes on the Drawings. 

F. Pilot Devices 

1. Control operators:  Heavy duty, full size, oiltight, with NEMA A600 contact rating. Types 

and quantities as shown on the Drawings. 

2. Indicator lights:  Full size, oiltight, low voltage, with push-to-test feature. Colors and 

quantities as shown on the Drawings. 

2.05 SURFACE PREPARATION AND SHOP COATINGS 

A. New metal parts of the control center assembly shall be cleaned of all weld spatter and other 

foreign material and given a phosphatized chemical pre-treatment and two coats of primer to 

inhibit rust. 

B. New equipment shall be finish painted with one coat of polyurethane enamel to match existing 

color. 

C. Unpainted non-current carrying parts shall receive a protective zinc plating to prevent corrosion.  

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Modifications to existing motor control centers shall be made in accordance with manufacturer's 

instructions and recommendations. Provide all hardware necessary for installation. 

B. Field installed interior wiring shall be neatly grouped by circuit and bound by plastic tie wraps. 

Circuit groups shall be supported so that circuit terminations are not stressed. 

C. Touch-up damaged paint finishes. 

D. Make wiring interconnections between units. 

E. Cable connections to existing bus shall be made with two hole NEMA lugs. Remove busbar 

sections for shop drilling and re-install. Re-torque all connections. Fabricate and install any 

custom bus extensions 

3.02 FIELD TESTING 

A. Make the following minimum tests and checks before energizing modified equipment. 

1. Megger buses, phase-to-phase and phase-to-ground after disconnecting devices sensitive to 

megger voltage. 
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2. Install overload heaters or adjust relays for actual motor nameplate currents. If capacitors 

are installed between starter and motor, use overload relay heaters based on measured 

motor current. 

3. Check mechanical interlocks for proper operation. 

4. Test ground connections for continuity and resistance. 

5. Adjust unit compartment doors. 

6. Check control circuit interlocking and continuity with starters in the TEST position. 

Provide external source of control power for this test. 

7. Adjust motor circuit protectors and voltage trip devices to their correct settings. 

B. In the event of an equipment fault, notify the Owner immediately. After the cause of the fault 

has been identified and corrected, a joint inspection of the equipment shall be conducted by the 

Contractor, the Engineer and the equipment manufacturer's factory service technician. Repair or 

replace the equipment as directed by the Engineer prior to placing the equipment back into 

service. 

3.03 ADJUSTMENT 

A. Test all operational features of the installed equipment to the satisfaction of the Owner. Submit 

a certified copy of the field inspection to the Engineer. No equipment shall be energized without 

the approval of the Engineer. 

B. Make the following inspection, tests and adjustments: 

1. Calibrate and test circuit breaker trip devices per the coordination study specified in 

Section 16020. 

2. Inspect the installation for compliance with the manufacturers recommended installation 

practices and report all deviations to the Engineer. 

3.04 CLEANING 

A. Remove all rubbish and debris from inside and around the control center. Remove dirt, dust, or 

concrete spatter from the interior and exterior of the equipment using brushes, vacuum cleaner, 

or clean, lint-free rags. Do not use compressed air. 

END OF SECTION 
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SECTION 16859 

ELECTRICAL HEAT TRACE SYSTEM 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor, materials, equipment and incidentals required and install electrical heat trace 

system on the exposed Cooling Tower piping, valves and fittings as shown on the Drawings and 

as specified herein. 

B. Two heat trace systems shall be provided for the same piping, valves, and fittings for 

redundancy. Both systems shall provide freeze protection of the piping and shall be set such that 

the secondary system only operates at a lower process fluid temperature than the primary 

system. 

C. The manufacturer shall design and supply the entire electrical heat trace system, including the 

schematic arrangements, cable, junction boxes, thermostats and controls, and other equipment 

necessary to complete the system as shown on the Drawings and as specified herein. 

D. The Engineer's piping drawings, piping line list, equipment list, instrument list and insulation 

schedule constitute, in conjunction with this Section, the design parameters of the electrical heat 

trace system. The Drawings are intended only to give a general layout of the electrical heat trace 

system. Circuit layouts are not intended to show the number of fittings, or other installation 

details. Furnish all labor and materials necessary to install and place in satisfactory operation a 

complete electric heat tracing system based on the actual piping installation and the 

manufactures installation drawings and recommendations. 

E. Provide the manufacturer's services described herein. 

1.02 RELATED WORK 

A. Piping and insulation is included in Division 15. 

B. Pipe hangers and supports are included in Division 15. 

C. Piping lengths, diameters and other applicable information for heat trace system calculations are 

provided on the contract drawings. 

D. Electrical - General Provisions are included in Section 16020. 

E. Raceways, Boxes, Fittings and Supports are included in Section 16020. 

F. Wires and Cables (600 Volt Maximum) are included in Section 16020. 

1.03 SUBMITTALS 

A. Submit to the Engineer, in accordance with Section 01300, the following: 

1. Circuit heat loss and calculations 
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2. Electrical heat trace system circuit design and loading schedule 

3. Bill of materials   

4. Catalog data sheets for all components. Data sheets shall indicate the complete equipment 

number for each component. 

5. Typical installation details 

B. Submit the electrical heat trace system power requirements for the design condition (extreme 

minimum ambient at required maintain temperature) and for the normal operating temperature 

(normally expected minimum ambient). The calculations shall indicate the number of heating 

sections recommended 

1.04 REFERENCE STANDARDS 

A. The system shall be suitable for the specified industrial conditions, and shall be designed and 

installed in accordance with the latest applicable codes and standards. Pertinent standards 

organizations are: 

1. American National Standards Institute (ANSI) 

2. Institute of Electrical and Electronics Engineers (IEEE) 

3. ASTM International 

4. National Fire Protection Association (NFPA) 

5. National Electric Code (NEC) 

6. Factory Mutual (FM) 

7. Underwriters Laboratories (UL) 

8. National Electrical Manufacturers Association (NEMA) 

9. Occupational Safety and Health Administration (OSHA) 

B. Furnish copies of the necessary approvals for the electrical heat trace system and verify that the 

approvals are current. 

C. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.05 QUALITY ASSURANCE 

A. The electrical heat trace system manufacturer shall be required to demonstrate a minimum of 5 

years experience in the design and manufacture of industrial electrical heat trace systems similar 

to those described in this Section and shown on the Drawings. 
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B. The system manufacturer shall employ capable personnel to provide detailed engineering, 

coordination, drafting and start-up services and shall provide warranty compliance for the 

period specified. 

C. The detailed engineering, coordination and system layout shall be performed by a person 

holding a degree in engineering and having performed similar calculations for a minimum of 

three years within the last 7 years or a person having ten years of related experience.  

D. All electrical heat trace system equipment furnished under this section shall be supplied by a 

single manufacturer having a minimum of 10 years of proven successful operation in the field 

within the last 12 years under environmental conditions similar to those which will be 

encountered under the scope of this work. 

E. All electrical heat trace cables shall be capable of passing a factory 2.5 kV dielectric test for one 

minute (ASTM D2633).  

F. Electrical heat trace system cables shall be designed for a useful life of 20 years or more with 

power on continuously.  

1.06 MANUFACTURERS SERVICE 

A. Provide manufacturer's technical and design services to layout the proposed electrical heat trace 

system and prepare shop drawings and information to be submitted under the requirements of 

this Section. 

B. Start up and training shall be performed by a person in the employ of the equipment 

manufacture and having a minimum of five years experience within the last 10 years. Provide 

one day of startup and training services.  

C. System testing prior to energizing. 

1.07 WARRANTY 

A. All electrical heat trace cables shall be warranted against manufacturing defects for a period of 

10 years from energizing. Cables failing due to manufactures defects prior to the expiration of 

the warranty shall be replaced by the contactor at no additional cost to the Owner. 

1.08 AREA CLASSIFICATION 

A. All electrical heat trace system components shall be suitable for the area classification shown on 

the electrical drawings. 

B. Heat trace cable installed in hazardous locations shall be UL or FM listed for use in such 

location, and shall also be listed for the particular hazardous material and degree of hazard 

involved. Heat trace cable shall include the appropriate T-Rating and auto ignition temperature 

for the hazardous material. 

1.09 DESIGN REQUIREMENTS 

A. Provide an electrical heat trace system capable of maintaining the specified temperature during 

the extreme of ambient temperature. 
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B. Design Parameters 

1. Voltage Available   120 Volts 1 Phase 

2. Maximum Circuit Breaker Size  20 Amps 

3. Wind/Air Velocity   20 mph 

4. Max. & Min Ambient Temperature -20 - 104 degrees F 

5. Maintain Temperature    

a. Primary System   40 degrees F 

b. Secondary System   36 degrees F 

6. Maximum Heat Exposure   110 degrees F 

7. Start Up Temperature   -20 degrees F 

8. Piping equipment lists, insulation types and thickness are specified in Division 15 and as 

shown on the Drawings. 

C. Heat losses shall be calculated using the manufacturer's standard procedure in conjunction with 

the insulation requirements and equipment schedules. The design heat output of the electrical 

heat trace system shall include a 10 percent factor of safety. Contractor is encouraged to suggest 

changes in insulation thickness to optimize total system economy. 

1.10 APPLICATIONS 

A. The term "Freeze Protection" shall mean that the intent of the electrical heat trace system 

installed on equipment such as pipes, valves, pumps, gauges, tanks and controls is to prevent the 

process fluids from freezing when the ambient or surrounding temperature falls below the fluids 

freezing point if other than 32 degrees F (0 degrees C).  

B. The term "process temperature maintenance shall mean that the intent of the electrical heat trace 

system installed on equipment such as pipes, valves, pumps, gauges, tanks and controls is to 

maintain a process fluids temperature defined in the processes specifications and indicated on 

the electrical heat trace system schedule on the drawings. 

C. When heating cables are installed in hazardous areas indicated on the Drawings, they shall be 

UL or FM listed for use in the particular atmosphere and degree of hazard involved including T-

Rating and auto ignition temperature of the hazard. 

D. The electrical heat trace system cables shall be automatically controlled by bulb and capillary 

type thermostats. The thermostats shall switch a contactor to power the heating cables. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Parallel Resistance Self-Regulating Electrical Heat Trace Cable 
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1. The electrical heat trace system cable design shall be such that it can vary its output in 

response to temperature variations along a pipe due to heat sinks such as fittings or pipe 

supports, or changes in ambient conditions such as those occurring on pipes passing into or 

out of buildings or process areas. This feature shall function independently along the entire 

length of heat trace cable. 

2. Electrical heat trace cables shall be capable of being field cut-to-length without any cold 

spots. 

3. Electrical heat trace cables shall be suitable for overlapping at all power outputs without 

cable failure or burning out. 

4. The electrical heat trace system shall be capable of continuous reliable operation when 

hanging loose in free air during equipment removal or replacement. 

5. The electrical heat trace system cable shall not require the use of heat transfer cement or 

compounds. 

6. The electrical heat trace system cable shall operate on standard voltages without the use of 

special transformers. Line voltage fluctuations shall not appreciably affect the cable 

wattage output. 

7. Heat tracing shall be a type which can be field designed to accommodate changes in field 

piping without compromising its FM or UL approvals. 

8. Electrical heat trace system shall be manufactured by Chromalox, Rychem Tyco Thermol 

Controls; Nelson Heat Tracing Systems; Thermon Manufacturing Co. or equal.  

9.  Freeze Protection Systems 

a. Heating cables shall be industrial type and capable of maintaining temperatures up to 

150 degrees F (65 degrees C) and withstand intermittent exposure temperatures up to 

185 degrees F (85 degrees C). 

b. The cables shall be suitable for use in ordinary, corrosive and classified (Class I, Div. 

2) areas. 

c. The cables for freeze protection shall be Chromalox type SRL, Raychem type BTV; 

Thermon type RSX; Nelson type LT or equal. 

B. Terminations 

1. All connections components including termination fittings, splices and tees shall be 

suitable for use in the area of installation. All components shall be watertight rated NEMA 

4.  

C. Circuit Controller and Monitor 

1. Heat trace circuit monitoring panels shall be capable of energizing the heat trace circuit 

from an ambient sensing thermostat, providing ground fault protection, alarm output 

contact for remote indication of ground fault trip and local indicating light for ground fault 

trip. 
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2. Ground fault protection shall be capable of monitoring ground fault currents at a minimum 

of 30 mA and in compliance with the latest NEC and IEEE equipment protection 

requirements. 

3. Heat trace circuit controller and monitors shall be IntelliTrace ITC1 or ITC2 by 

Chromalox, or equal by Pyrotenax, Digitrace series; Nelson, ET series or equal. 

D. Control Thermostats 

1. Control thermostats shall be UL listed, heavy duty, industrial bulb and capillary type 

housed in a watertight, NEMA 4 cast aluminum enclosure. The thermostat shall be 

provided with independently adjustable dual switches for control and low temperature 

alarm. Contact rating shall be 22 Amps, 480 Volts, resistive. Bulb and capillary shall be 

stainless steel, 10-ft long. 

E. Power connection kits and junction boxes shall be watertight cast aluminum. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Heat tracing system shall be installed where shown on the Drawings and in accordance with 

manufacturer's approved shop drawings and recommendations. 

B. Heating cables shall be run parallel to and on the bottom of the pipe at 5 o'clock or 7 o'clock 

only. Spiral wrapping of the heat cables around the pipes shall not be permitted. 

C. Power cables for heat tracing circuits running from the supply panel to circuit junction boxes 

located on each pipe shall be run in conduit. The heat tracing cable shall connect to the power 

cable in a junction box and be routed onto the pipe through a cable feeder connector with gland 

nut. The connector shall be two-piece construction with a tapered neoprene bushing and 

recessed flame-resistant interior gland. The connector shall be attached to the pipe with stainless 

steel junction box support and pipe strap. 

D. At each point where the junction box is attached to the lagging for heating cable entry to the 

pipe or device being protected and after the heating cable has been installed, the junction box 

stand-off shall be filled with clear Dow Corning TRV-732 compound or equal rated 500 degrees 

F, to provide a waterproof connection. The sealant compound shall also be forced into the voids 

in the insulation which were created during installation of the conduit hub. The sealant 

compound shall be placed to position all cables away from standoff sides and to separate cables 

away from one another. The sealant compound shall be applied in a clean, neat manner and in 

strict accordance with the manufacturer's instructions for the sealant. When the installation is 

complete, check that none of the compound has been left on other than the prescribed areas. 

E. Install "electrically traced line" warning signs every 25-ft along the outer pipe insulation jacket. 

3.02 TESTING 

A. All testing shall be the responsibility of the equipment manufacturer.  

B. Measure the resistance of heating cable system before and after pipe insulation. 
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C. Adjust and seal control thermostats to Owner's and Engineer's satisfaction after installation is 

complete. 

END OF SECTION 
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	01-1000 - SUMMARY
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	3. Work under separate contracts.
	4. Definitions
	5. Time of Completion.
	6. Documents required for execution of the Contract.
	7. Access to site and use of the Site.
	8. Coordination with occupants.
	9. Work restrictions.
	10. Work Sequence.
	11. Miscellaneous provisions.

	Related Requirements:
	12. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.
	13. Division 01 Section “Temporary Tree and Planting Protection” for general protection and pruning of existing trees and plants that are affected by the execution of the Work.
	14. Division 01 Section “Submittal Procedures” for submittal requirements prior to start of work.


	1.03 PROJECT INFORMATION
	Project Identification:  <Insert Project identifier such as Project name and number>.
	1. Project Location:  <Insert Project location (street address, city, and state)>.

	Owner:  University of Connecticut
	1. Owner's Representative:  <Insert name and contact information for Owner's representative>.

	Architect:  <Insert name and contact information for Architect>.
	Architect's Consultants:  The Architect has retained the following design professionals who have prepared designated portions of the Contract Documents:
	2. <Insert title of design discipline>:  <Insert name and contact information for consultant>.

	Other Owner Consultants:  The Owner has retained the following design professionals who have prepared designated portions of the Contract Documents:
	3. <Asbestos / environmental design services?? insert title of design discipline>:  <Insert name and contact information for consultant>.  <Insert title of design discipline> has prepared the following portions of the Contract Documents:
	a. <Insert description of scope of service for other Owner consultant>.



	1.04 WORK COVERED BY CONTRACT DOCUMENTS
	The Work of Project is defined by the Contract Documents and consists of the following:
	1. <Insert a brief description of Project indicating the size, code classification for occupancy and construction type, and general description of major building assemblies>.
	2. Removal of all debris caused by this Contract.
	3. Protection of the public, building, grounds from damage during this contract is the responsibility of the Contractor for this project at all times.
	4. Repair or replace landscaping including trees, shrubs or other planting disturbed during the Work of the contract with new to match existing, unless otherwise noted. Regrade and reseed any grass area damaged as a result of the Work. Repair any walk...


	1.2 WORK UNDER SEPARATE CONTRACTS
	General:  Cooperate fully with contractors that may have been issued separate contract(s) to perform certain construction operations at the site prior to construction activity under this contract so work on those contracts may be carried out smoothly,...

	1.06 DEFINITIONS UNDER THE CONTRACT DOCUMENTS
	A. Architect, Engineer, Architect/Engineer or A/E: The term used to designate the Architect shall mean or the Engineer that contracts with the Owner to provide the Architectural and Engineering services for the Project. The A/E is a separate sub-consu...
	B. Contract Documents: The Contract between Owner and Contractor signed by the Owner and the Contractor and any documents expressly incorporated therein for the Project. Such incorporated documents customarily include the Contract and General Conditio...
	C. Contractor: The person or entity with whom the Owner has directly entered into a contractual agreement to do the Work.  Applies to Construction Manager, General Contractor or Prime Contractor.
	D. Day: Means a calendar day, 24 hour period.  All response times and schedules shall be based on a calendar day, unless specifically noted otherwise.
	E. Daily Construction Report:  A written daily log recording the day’s construction site activities conditions and progress.
	F. Daily Additional Work Tickets:   Recording the day’s trade labor work performed for a change in the work issued by a CCD.
	G. Drawing:  A page or sheet of the Plans which presents a graphic representation, usually drawn to scale, showing the technical information, design, location, and dimensions of various elements of the Work. The graphic representations include, but ar...
	H. Notice to Proceed: A written notice given by the Owner to the Contractor (with a copy to A/E) fixing the date on which the Contract time will commence for the Contractor to begin the prosecution of the Work in accordance with the requirements of th...
	I. Owner:    University’s Planning Architectural and Engineering Services Department.
	J. Project:  The term used instead of the specific or proper assigned title of the entire undertaking which includes, but is not limited to, the “Work” described by the Contract Documents.
	K. Project Manager: The Project Manager as used herein shall be the Owner’s designated representative on the Project. The Project Manager shall be the person through whom the Owner generally conveys decisions. The Owner may change the Project Manager ...
	L. Site: Shall mean the location at which the Work is performed or is to be performed. Also referred to as Work Zone, Site Logistics Plan, and Construction Area.
	M. Specifications: That part of the Contract Documents containing the written administrative requirements and the technical descriptions of materials, equipment, construction systems, standards, and workmanship which describe the proposed Work in suff...
	N. Subcontractor: A person having a direct or indirect contract with the Contractor for the performance of the Work. Subcontractor includes any person or entity who provides on-site labor but does not include any person or entity who only furnishes or...
	O. Submittals:  All shop, fabrication, setting and installation drawings, diagrams, illustrations, schedules, samples, and other data required by the Contract Documents which are specifically prepared by or for the Contractor to illustrate some portio...
	P. Supplier:  A manufacturer, fabricator, wholesaler or distributor, who provides material for the Project but does not provide on-site labor.  A subcontractor or sub-tier subcontractor cannot be also a material supplier.
	Q. Time for Completion: The number of consecutive calendar days following the issuance of the Notice to Proceed which the Contractor has to substantially complete all Work required by the Contract. When the Notice to Proceed is issued, it states a Con...
	R. Work:  The services performed under this Contract including, but not limited to, furnishing labor, and furnishing and incorporating materials and equipment into the construction.  The Work also includes the entire completed construction, or the var...

	1.06 TIME OF COMPLETION
	The established Substantial Completion Date or number of consecutive calendar days (if specifically outlined) following the issuance of the Notice to Proceed which the Contractor has to substantially complete all Work required by the Contract. Work re...
	1. The successful bidder shall obtain the Certificate of Substantial Completion as defined in the Contract Documents within <Insert number of calendar days> calendar days of the Notice to Proceed.
	2. Substantial Completion as defined in the Contract Documents must be achieved and evidenced by a Certificate of Substantial Completion no later than <Insert Date>.
	3. Due to the nature of this institution, it is required that the academic schedule must be maintained. Contractor shall cooperate and coordinate with the Owner to assure that the academic schedule will be maintained.


	1.07 DOCUMENTS REQUIRED FOR EXECUTION OF A CONTRACT
	Contractor shall provide the following documents within ten (10) days upon receipt of a Letter of Intent to award:
	A. Project Specific Milestone Construction Schedule in sufficient detail as required under Section 3200 Construction Progress Documentation.
	B. Labor Rates for trade labor work performed by the Contractor utilizing the labor rate form template provided by the Owner.  Template can be found at the following weblink:    32TUhttp://paes.uconn.edu/Contractors.htmlU32T
	C. Labor Rates from the subcontractors who will be self-performing work for which they will provide under this project.  A minimum of the following trades (when applicable) shall be submitted:  Electrical, Mechanical, Masonry and non-HVAC Mechanical a...
	D. Where it is known the Contractor is responsible in providing a list of all trade labor work that is to be performed under the project.  Identify the name of the subcontractors and sub tiers that will be self-performing the trade work.
	E. Other documents as required within the letter of intent.
	1.08 ACCESS TO THE SITE AND USE OF THE SITE
	General:  Contractor shall have limited use of Project site for construction operations as indicated on Drawings by the Contract limits and as indicated by requirements of this Section.
	Use of Site:  Limit use of Project site to areas indicated; allow for Owner occupancy and use by the public.  Do not disturb portions of Project site beyond areas in which the Work is indicated.
	1. Limits:  Confine construction operations to areas within the Project limits indicated in the contract documents. Portions of the site beyond areas in which construction operations are indicated are not to be disturbed.
	a. Changes to the location of the identified perimeter contract limits, including access to the project site shall not be assumed by the Contractor.  Contractor must submit a detailed narrative to the Architect and Owner on impacts to constructability...
	b.  Restore all lawn, sidewalk, paved areas damaged by vehicles and or construction activities to their original or better condition.  See Section on Temporary Facilities and Controls for more details.
	c. All grounds including construction site within contract limit shall be kept neat and orderly at all times.

	2. Driveways, Walkways and Entrances:  Keep driveways and entrances serving premises clear and available to Owner, Owner's employees, other contractors and emergency vehicles at all times.  Do not use these areas for parking or storage of materials.
	a. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.

	3. Burial of Waste Materials: No not dispose of organic and hazardous material on site, either by burial or by burning.
	4. Construction Entrances:
	Contractor shall prevent sediment from being transported onto paved areas and roads by construction vehicles exiting the project site.  Contractor shall be responsible for immediate clean-up of soils or sediments tracked onto paved off site areas incl...
	a. Schedule deliveries to minimize use of driveways and entrances by construction operations.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.

	5. Condition of Existing Building:

	Maintain portions of existing building affected by construction operations in a weather tight condition throughout construction period.  Repair damage caused by construction operations. Take all precautions necessary to protect the building and its oc...
	6. Condition of existing perimeter Buildings and Landscape:

	Protect surrounding buildings from noise, dust/dirt and pollution caused by the construction of the project.  Take all precaution necessary to protect the surrounding space and maintain controls.
	7. Contractor Parking:

	All Contractors working for the University of Connecticut at the Storr’s and regional campuses will follow the University Policy on Contractor Parking.  A modest quantity of campus parking spaces shall be made available within the contract limits.  Su...
	8. Access to the Campus and Site:

	As it relates to the Storrs Campus, Contractor shall restrict use of construction related trucks on local, secondary roads, such as Hillyndale, Eastwood and Westwood Road, Hunting Lodge, Separatist and North Eagleville Road (from Hunting Lodge to SR 3...
	Road Restrictions Map can be found at the following web link:  http://paes.uconn.edu/Contractors.html
	Refer to Section 01-3300 Part 2.1.L Safety Plan for submittal requirements prior to site access
	Refer to Section 01-5000 Temporary Facilities and Controls for additional requirements
	Refer to Section 01-5719 Temporary Environmental Controls for additional requirements

	1.3 COORDINATION WITH OCCUPANTS
	Full Owner Occupancy:  Owner will occupy site and building(s) during entire construction period.  Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.  Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and approval of authorities h...
	2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's operations.

	Partial Owner Occupancy: The Owner reserves the right to occupy and to place and install equipment in completed areas of the building, prior to Substantial Completion provided that such occupancy does not interfere with completion of the Work. Such pl...
	3. A Certificate of Substantial Completion will be executed for each specific portion of the Work to be occupied prior to Owner occupancy.
	4. This project has been identified as a Threshold Building subject to the requirements of Connecticut General Statutes Section 29-276b. Obtain a Certificate of Occupancy from Building Officials prior to Owner occupancy.
	5. Certifications. The Contractor at completion of construction shall provide to the University a “Certificate of Substantial Compliance with the State Building and Fire Safety Codes” bearing original signatures of an officer of the company stating: “...
	6. Prior to partial Owner occupancy, mechanical and electrical systems shall be fully operational. Required inspections and tests shall have been successfully completed. Upon recognition of mechanical and electrical systems being fully functioning and...


	1.4 WORK RESTRICTIONS
	Work Restrictions, General:  Comply with restrictions on construction operations.
	Comply with limitations on use of public streets and with other requirements of authorities having jurisdiction.  Work off Campus or on the edge of any campus where town residence property back up to or in close proximity to the Work, shall adhere to ...
	1. Early Morning Hours for Dormitory Work: No noisy activities where the noise exceeds 55 dBA can take place prior to 8:00 am when working on or in the vicinity of a student dormitory.

	Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	2. Obtain Owner Representative written permission before proceeding with utility interruptions.

	Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and vibration, odors, or other disruption to Owner occupancy with Owner.
	3. Notify Owner Representative not less than two days in advance of proposed disruptive operations.
	4. Obtain Owner’s written permission before proceeding with disruptive operations
	5. Noise which exceeds 55 db at the site perimeter will not be permitted between the hours of 8:00 PM and 8:00 AM.

	Controlled Substances:  Use of tobacco products and other controlled substances is not permitted on the Owner campuses.
	In addition to reasons determined by the University, approval of deviations in work hours is dependent upon availability of University supervisory personnel.
	If the Contractor or Owner determines that work on this project must be performed during a time other than normal working hours of the University, costs for any premium time must be included in the Base Bid.
	No Work may be conducted during University exam periods, convocation/commencement day, graduation day and student move in / move out days (including Fridays) without the written permission from the Owner. Exam periods which may affect this project are...

	1.5 WORK SEQUENCE
	The responsibility of phasing the Work falls entirely on the Contractor.

	1.6 MISCELLANEOUS PROVISIONS
	Certifications
	1. The Contractor, at completion of construction, shall provide to the University a “Certificate of Substantial Compliance” bearing original signatures of an officer of the company stating: “this is to CERTIFY that, in my professional opinion, the com...
	2. The Contractor shall provide licensed and/or certified subcontractors to perform the work as required in the contract documents.

	Owner Supplied Documents
	Original construction drawings are provided for information and reference only and do not represent exact conditions existing in the buildings. The Contractor is responsible for all work described in the scope of work regardless of information provide...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	01-2100 - ALLOWANCES
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements governing allowances.
	1. Certain items are specified in the Contract Documents by allowances.  Allowances have been established in lieu of additional requirements and to defer selection of actual materials and equipment to a later date when direction will be provided to Co...

	B. Types of allowances include the following:
	1. . Value Allowance
	An amount established in the Contract Documents for inclusion in the Contract Sum to cover the cost of prescribed items not specified in detail, and as shown in the Allowance Schedule.
	2. Quantity allowances.
	An amount which is attributable to a discrete quantity to be carried.  Unit costs applicable to a quantity allowance, shall be used for values associated.

	C. Related Requirements:
	1. Division 01 Section "Unit Prices" for procedures for using unit prices.
	2. Divisions 02 through 33 Sections for items of Work covered by allowances.


	1.03 SELECTION AND PURCHASE
	D. Within the initial submitted CPM schedule, reflect the   dates when final selection and purchase of each product or system described by an allowance must be completed to avoid delaying the Work.  Such dates shall represent what the supplier’s lead ...
	B. At Architect's request, obtain proposals for each allowance for use in making final selections,   include recommendations that are relevant to performing the Work.
	C. Purchase products and systems specified by the Architect.

	1.04 SUBMITTALS
	D. Submit proposals for purchase of products or systems included in allowances, in the form specified for Change Orders.
	B. Submit invoices or delivery/weigh slips to show actual quantities of materials delivered to or removed from the site for use in fulfillment of each allowance.
	C. Submit time sheets and other documentation to show labor time and cost for installation of allowance items that include installation as part of the allowance.
	D. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

	1.05 UNUSED MATERIALS
	A. Return unused materials to the manufacturer or supplier for credit to the Owner, after installation has been completed and accepted.
	B. Where it is not economically feasible to return unused material for credit and when requested by the Owner, prepare unused material for the Owner’s storage, and deliver to the Owner’s storage space as directed. Otherwise, disposal of excess materia...

	1.06 COORDINATION
	A. Coordinate allowance items with other portions of the Work.  Furnish templates as may be required to coordinate installation.

	1.07 ALLOWANCES
	B. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Architect under allowance and shall include freight, and delivery to Project site.
	B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials under allowance shall be included as part of the Contract Sum a...

	1.2 ADJUSTMENT OF ALLOWANCES
	A. Allowance Adjustment:  To adjust allowance amounts, prepare a Proposed Change Order based on the difference between purchase amount and the allowance, multiplied by final measurement of work-in-place where applicable.  If applicable, include reason...
	1. Include installation costs in purchase amount only where indicated as part of the allowance.
	2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs and other margins claimed.
	3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related to unit-cost allowances.
	4. Owner reserves the right to establish the quantity of work-in-place by independent quantity survey, measure, or count.
	5. Remaining balance values in an allowance cannot be used to compensate overages in another allowance without prior written change management document approval from the Owner.

	B. Submit claims for increased costs because of a change in scope or nature of the allowance described in the Contract Documents, whether for the purchase order amount or Contractor's handling, labor, installation, overhead, and profit.
	1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount unless it is clearly shown that the nature or extent of work has changed from what could have been foreseen from information in the Contract Documents.
	2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced materials or systems of the same scope and nature as originally indicated.


	1.09 ALLOWANCE CLOSE OUT
	A. Any unused portion of the allowance, whether it is value allowance or quantity allowance, shall be credited to the Owner. Any unused portion of the allowance shall be reviewed by the owner to determine the amount of credit, based on actual invoices...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return damaged or defective products to manufacturer for replacement.

	3.02 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.03 SCHEDULE OF ALLOWANCES <EDIT EXAMPLES BELOW AS NEEDED BY  PROJECT>
	B. Allowance No.1:  Quantity Allowance:  Include 33T2000 cu. yd.33T of unsatisfactory soil excavation and disposal off-site and replacement with satisfactory soil material from off-site, as specified in Division 31 Section "Earth Moving"
	1. Coordinate quantity allowance adjustment with unit-price requirements in Division 01 Section "Unit Prices."

	B. Allowance No. 2:  Quantity Allowance:  Include 33T1000 cu. yd.33T of rock removal and replacement with satisfactory soil material, as specified in Division 31 Section "Earth Moving."
	1. Coordinate quantity allowance adjustment with unit-price requirements in Division 01 Section "Unit Prices."

	C. Allowance No. 3:  Value-Cost Allowance:  Include the sum of $XXXX00 for Contractor and subcontractor background checks and badging as specified in XXXX.
	1. Coordinate allowance adjustment with unit-price requirements in Division 01- Section “Unit Prices”.

	D. Allowance No. 5:  Quantity Allowance:  Include 33T5000 sq. yd.33T of Carpet Type 1 installed, including urethane foam carpet cushion and related amount of tackless strip, as specified in Division 09 Section "Sheet Carpeting."
	E. Allowance No. 3:  Value-Cost Allowance:  Include the sum of $XXXX00 for landscape watering as specified in XXXX.
	1. Coordinate allowance adjustment with unit-price requirements in Division 01- Section “Unit Prices”.




	01-2200 - UNIT PRICES
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for unit prices.
	1. A unit price is an amount stated on the Proposal Form or in the Specifications as a price per unit of measurement for materials or services that will be added to or deducted from the Contract Sum by Change Order in the event the quantities of Work ...
	2. Unit Prices include all necessary material, overhead, profit, and applicable taxes.
	3. Refer to individual Specification Sections for construction activities requiring the establishment of unit prices. Methods of measurement and payment for unit prices are specified in those Sections.

	B. Related Requirements:
	1. Division 01 Section "Contract Modification Procedures" for procedures for submitting and handling Change Orders.
	2. Division 01 Section "Quality Requirements" for general testing and inspecting requirements.


	1.03 DEFINITIONS
	C. Unit price is an amount incorporated in the Agreement, applicable during the duration of the Work as a price per unit of measurement for materials, equipment, or services, or a portion of the Work, added to or deducted from the Contract Sum by appr...

	1.04 PROCEDURES
	D. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, overhead, and profit.
	E. Measurement and Payment:  See individual Specification Sections for work that requires establishment of unit prices.  For adjustment of the Contract Sum, track and provide supporting documentation (delivery or removal/disposal tickets) as deemed ne...
	F. List of Unit Prices:  A schedule of unit prices is included in Part 3.  Specification Sections referenced in the schedule contain requirements for materials described under each unit price.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 SCHEDULE OF UNIT PRICES <EDIT EXAMPLES AS REQUIRED BY PROJECT>
	A. Unit Price 1:  Removal of unsatisfactory soil and replacement with satisfactory soil material.
	1. Description:  Unsatisfactory soil excavation and disposal off site and replacement with satisfactory fill material or engineered fill from off site, as required, according to Division 31 Section "Earth Moving."
	2. Unit of Measurement:  33TCubic yard33T of soil excavated, based on survey of volume removed.
	3. Quantity Allowance:  Coordinate unit price with allowance adjustment requirements in Division 01 Section "Allowances."

	B. Unit Price No. 2:  Rock excavation and replacement with satisfactory soil material.
	1. Description:  Classified rock excavation and disposal off site and replacement with satisfactory fill material or engineered fill from off site, as required, according to Division 31 Section "Earth Moving."
	2. Unit of Measurement:  33TCubic yard33T of rock excavated, based on survey of volume removed.
	3. Quantity Allowance:  Coordinate unit price with allowance adjustment requirements in Division 01 Section "Allowances."

	C. Unit Price No. 3:  Cutting and patching of concrete floor slabs.
	1. Description:  Cutting of new or existing concrete floor slabs up to 33T6 inches33T <Insert dimension> thick, removal and excavation as required, and subsequent backfill, compaction, and patching of concrete according to Division 01 Section "Executi...
	2. Unit of Measurement:  33TSquare feet33T of concrete removed.

	D. Unit Price No. 4:  Miscellaneous and structural steel.
	1. Description:  Miscellaneous lintels and other supports not otherwise indicated in the Contract Documents, according to Division 05 Sections "Structural Steel Framing" and "Metal Fabrications."
	2. Unit of Measurement:  Cost in place of 33Tpounds 33Tof fabricated steel as indicated on itemized invoice of steel supplier and verified by Architect.

	E. Unit Price No. 5:  Elevator jack hole rock.
	1. Description:  Subsurface soil conditions that refuse conventional auger excavation of the elevator jack hole, according to Division 14 Section "Hydraulic Elevators."
	2. Unit of Measurement:  Depth in 33Tfeet33T of drilling required as indicated on the elevator Installer's invoice and verified by Architect.
	3. Assigned Unit Cost:  Owner will pay [$250.00] <Insert dollar amount> per unit 33Tfoot33T of rock drilling required.

	F. Unit Price No. <Insert unit-price number> - <Insert unit-price item>:
	1. Description:  <Insert unit-price item description> according to Division <Insert  Division number> Section "<Insert Section title>."
	2. Unit of Measurement:  <Insert unit of measurement>.
	3. Quantity Allowance:  Coordinate unit price with allowance adjustment requirements in Division 01 Section "Allowances."




	01-2500 - SUBSTITUTION PROCEDURES
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Requirements:
	1. Division 01 Section "Allowances" for products selected under an allowance.
	2. Division 01 Section "Alternates" for products selected under an alternate.
	3. Division 01 Section "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.
	4. Divisions 02 through 33 Sections for specific requirements and limitations for substitutions.


	1.03 DEFINITIONS
	C. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents.
	1. Substitutions for Cause:  Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.
	2. Substitutions for Convenience:  Changes proposed by Contractor that are not required in order to meet other Project requirements but may offer advantages to Contractor or Owner.


	1.04 ACTION SUBMITTALS
	D. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A or similar.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation cannot be provided, if applicable.  Provide documentation that supports such submission
	b. Coordination information, including a list of changes or revisions needed to other parts of the Work and to construction performed by Owner and separate contractors that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified.  Include annotated copy of applicable Specification Section.  Significant qualities may include attributes such as performance, weight, size, du...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects with project name and contact names, current phone numbers and addresses of architects and owners who were directly involved with accepting the product substitution.
	h. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	i. Safety Data Sheet that demonstrates that the product does not contain any hazardous material as defined in Section 01-7839 Project Record Documents.
	j. Detailed comparison of Contractor's construction schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	k. Savings to the Owner, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents except as indicated in substitution request, is compatible with related materials, and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within seven (7) days of receipt of a request for substitution.  Architect will notify the Owner of their recommendation to accept or r...
	a. Forms of Acceptance:  Executed substitution form and/or a Change Order.
	b. Use product specified if Architect does not issue a decision on use of a proposed substitution within time allocated.



	1.05 QUALITY ASSURANCE
	A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution with related products and materials.  If applicable, engage a qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.06 PROCEDURES
	A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved substitutions.


	PART 2 -  PRODUCTS
	2.01 SUBSTITUTIONS
	A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for change, but not later than Thirty (30) days prior to time required for preparation and review of related submittals.
	1. Conditions:  Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wi...
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Requested substitution provides sustainable design characteristics that specified product provided.
	c. Requested substitution is fully documented and properly submitted.
	d. Requested substitution does not contain any hazardous material.
	e. Requested substitution will not adversely affect Contractor's construction schedule.
	f. Requested substitution has received necessary approvals of authorities having jurisdiction.
	g. Requested substitution is compatible with other portions of the Work.
	h. Requested substitution has been coordinated with other portions of the Work.
	i. Requested substitution provides specified warranty.
	j. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.
	k. Requested substitution does not require additional design changes to be performed by the architect/engineer in order to incorporate the substitution into the work.


	B. Substitutions for Convenience:     Such request shall be submitted by the Contractor ten (10) days prior to contract execution.   Should an approval of any substitutions for convenience be submitted for consideration after contract execution, it sh...


	PART 3 -  EXECUTION (Not Used)

	01-2600 - CONTRACT MODIFICATION PROCEDURES
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for handling and processing Contract modifications.
	B. Related Requirements:
	1. Division 01 Section "Substitution Procedures" for administrative procedures for handling requests for substitutions made after the Contract award.


	1.03 MINOR CHANGES IN THE WORK
	C. Architect will issue supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, "Architect's Supplemental Instructions” (ASI). The Contractor shall proce...

	1.04 PROPOSAL REQUESTS
	A. Initiated Proposal Requests: Architect or Owner will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the description will include supplemental or revi...

	1.2    Proposal Requests (PR) or Bulletins issued by the Architect or Engineer are not instructions either to stop work in progress or to execute the proposed change.   The Contractor shall only proceed with the work or change when a CCD or PCO is cou...
	A. Construction Change Directive (CCD):  Where the lack of timely authorization would impact the critical path schedule of the work or where the entitlement to additional cost is not clear or is not in total agreement by the parties, the Owner may iss...
	1. Contents: The CCD will contain a complete description of the change in the Work.  It will also designate the method to be followed to determine the adjustment in the Contract Sum and/or the Contract Time, if any.  The Contractor may be requested to...
	2. Documentation:  Contractor’s order of magnitude estimate of the work on Contractor letterhead reflecting at a minimum  the following:
	a. Breakdown of how the cost estimate was established.
	b. Material/Equipment quotes.
	c. Subcontractor proposed costs and services to be performed.

	3. Execution:   If issued as a Time and Materials and/or Not to Exceed, the documentation and monitoring of the work shall be reflected on daily Additional Work Tickets and consist at a minimum, the following:
	a. Filling out of daily additional work tickets documenting the additional work performed from beginning to completion of the work.
	b. The date of the day the work is performed.
	c. Project Name
	d. Contracting Firm’s name.
	e. Person’s name who is monitoring and tracking the work being performed.
	f. Number of workers and their Trade Labor category.
	g. Number of hours worked by each worker.
	h. Signature of the person monitoring the work certifying that the information contained on the Daily Additional Work Tickets is true and accurate.   Failure of the Contractor to sign the tickets will not relieve them of liability.
	i. Signature of the Owner verifying the work performed on the ticket.



	1.3 ADMINISTRATION OF CHANGE ORDERS
	A. Contractor shall utilize the most current Owner Proposed Change Order (PCO) and Labor Rate Sheet templates which can be obtained through the Owner’s website (32TUhttp://paes.uconn.edu/Contractors.htmlU32T).  No other format shall be utilized.
	B. Submit to the Architect and Owner a complete itemized PCO within seven (7) working days from the date reflected on the Proposal Request or when response to an RFI has been received. If the PCO and backup is incomplete the Architect will notify the ...
	If a Proposal Request was not issued for the change, submit a PCO within seven (7) days from the date the initial discovery for change was formally documented.
	1. Include within the PCO template a list of quantities of labor and/or products required or eliminated and/or pre-approved unit costs, with total amount of purchases and credits that encompass the changes identified and affected by the proposal reque...
	2. Forms must be drafted and signed by the authorized agent of the Contractor or subcontractor represented on the PCO.  Contractor shall not formulate, calculate and submit proposed costs for a change on behalf of the sub-tier contractors and supplier...
	3. Electronic signatures from the submitting Company and its Representative identified on the PCO form is preferred.  Failure of the Contractor or Subcontractor to sign the form, shall not relieve the Contractor of their obligations to perform nor all...
	4. Failure of the Contractor to timely submit complete itemized PCO’s, such failure shall not relieve the Contractor of their obligations to perform nor to allow for a claim under the contract.
	5. Markup shall be calculated with combined overhead and profit in a single percentage as identified as allowed within the General Conditions of the contract for both the Prime Contractor and Sub-tier Contractors.

	C. The basis for each PCO shall be identified and a copy of the following shall be provided:
	1. Entitlement
	a. On the format required by the Owner, summarize and describe the need for the change and the basis of the entitlement for an increase and/or extension to the contract sum or contract time;
	b. Identify all pertinent project information, sequential tracking, and original issue date and revision dates (if any);
	c. Classification of the PCO as being predominately due to Unforeseen Field Conditions or the actions or requests of the Contractor, the Owner or AE Firm; and
	d. List the proposed change value for each effected Prime Subcontractor and lower tier Subcontractor(s).

	2. Supporting Documentation for Entitlement
	Include a copy of the document that initiated the PCO, which may include one or more of the following:
	a. A copy of an executed Proposal Request (PR) from the AE Firm or Owner with all attachments;
	b. A copy of a Bulletin from the Architect or Engineer of Record;
	c. A copy of a Sketch(s) issued by the AE Firm clearly outlining the change;
	d. A copy of an inspection report or notes by an official having jurisdiction’s that identifies a directive for a change;
	e. A copy of any pertinent Field Directives, RFI’s, e-mails or other correspondence regarding the change, if applicable; and
	f. A copy of the executed CCD form, (where applicable).
	g. Where a request for an extensions of time is included, a copy of the CPM project schedule reflecting the direct impact to the critical path and any other documents required by the Owner shall be provided.

	3. Supporting Documentation for Costs
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	b. Copies of all supporting quotes from the material suppliers and sub tier work (detailed below).  The PCO supporting documentation should identify the companies submitting the information and the individuals who prepared the quotations.
	c. Calculate the labor required to complete the work utilizing the contractually approved hourly rates of the submitting Contractor and their subcontractor’s self-performed trade labor category as established in the contract. Where there are not preap...
	1. Hourly labor rates shall not include Overhead and Profit (O&P), small tools, or any other general conditions costs as identified in the contract under Sec. 7.2.2.8 of the AIA 201 between the Owner and Contractor.
	a) Note that the definition of “small tools” includes equipment utilized in the normal course of work including items such as shovels, picks, rakes, ladders, and power tools which are expected to be utilized on a project. Trade related equipment, hand...
	b) Additional Supervisory or General Foreman hours shall not be included in the cost calculation for the change unless additional crews are necessary and added and/or a compensable time extension is granted.
	c) Approved Labor Rates are for the life of the contract term and therefore not adjustable unless the contract completion date is extended beyond the month of June within the year the contract was to be completed.
	d) Forms must be drafted and signed by the authorized agent of the Contractor or subcontractor who is self-performing the trade work represented on the labor rate sheet.  Contractor shall not misrepresent proposed labor rates from the sub-tier contrac...


	d. Provide a detailed and itemized break-down of all anticipated material and equipment costs, with the unit cost per item multiplied by the number of units.  Additional documentation is required as follows:
	1. Supporting quote from a material supplier reflecting the units and unit  cost(s) for each item type;
	2. Supporting quote from the equipment supplier, with the hourly rental rate multiplied by the number of hours.  One of the following shall be submitted in support of the equipment costs:
	a) When equipment is rented from a third-party, supporting rental quote from the supplier reflecting daily/weekly/monthly equipment costs (whichever applies) for equipment.
	b) When equipment is owned and used directly on the change work by the Contractor or subcontractor, the daily rate shall not exceed the rate calculated by taking the monthly rental rate as identified by a nationally recognized construction cost estima...


	e. If the PCO is made on a “unit cost” basis as part of the established contract, provide a copy of approved unit costs reflected in the contract, or if the unit cost was not identified in the contract, provide a complete breakdown of how the unit cos...
	f. If the work was previously performed based on issuance of a CCD on a Time & Material and/or Not to Exceed basis, provide:
	1. Daily Additional Work Tickets as outlined above.
	2. Actual material and rental supplier invoicing.
	3. Subcontractor billings with actual material and rental supplier invoicing.

	g. To the extent that work is subcontracted to Lower Tier Subcontractors, anticipated labor, materials and equipment of sub-subcontractor costs shall be substantiated and consistent with the guidelines prescribed above.
	h. Costs calculated and represented are not to be rounded up or down.


	D. Allowance Adjustment:  See Division 01 Section "Allowances" for administrative procedures for preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs of allowances.
	E. Unit-Price Adjustment:  See Division 01 Section "Unit Prices" for administrative procedures for preparation of Change Order Proposal for adjusting the Contract Sum to reflect measured scope of unit-price work.

	1.07 CHANGE ORDER PROCEDURES
	A. On Owner's acceptance of the information contained in a Proposed Change Order, Architect will issue a Change Order for signatures of Owner, Architect and Contractor on AIA Document G701.
	a. Follow requirements for PCO’s as outlined above.
	b. Each Change Order shall list and reflect the following:
	1. Each PCO # included within the change order;
	2. Each CCD# (when applicable to an identified PCO);
	3. Brief description of the work included within the PCO;
	4. Dollar value of the PCO
	5. Total of all PCO’s represented




	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	01-3100 - PROJECT MANAGEMENT AND COORDINATION
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Informational Submittals
	2. General coordination procedures.
	3. Coordination drawings.
	4. Requests for Information (RFIs).
	5. Project Meetings.
	a. Pre-construction conference
	b. Pre-installation conference
	c. Progress meetings
	d. Coordination meetings

	6. General Administration

	B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility are assigned to a specific contractor.
	C. Related Requirements:
	1. Division 01 Section "Construction Progress Documentation" for preparing and submitting Contractor's construction schedule.
	2. Division 01 Section "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.
	3. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.


	1.03 DEFINITIONS
	D. RFI:  Request from Owner, or Contractor seeking information required by or clarifications of the Contract Documents.

	1.04 INFORMATIONAL SUBMITTALS
	E. Subcontract List:  Prepare a written summary identifying individuals or firms contracted for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Use of CSI Form 1.5A or similar. Include...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Background screens on each individual performing any type of work on the project that will be coming to the project site for any length of time.

	B. Key Personnel:  Provide at the pre-construction meeting a list of key personnel assignments, including project manager, superintendent, safety engineer and other personnel in attendance at Project site.  Identify individuals and their duties and re...
	1. Keep list current and available at all times.
	2. The Owner requires as a minimum, the following Key Personnel be assigned to this project. Each position shall be with an individual knowledgeable in the work that they will be providing under this contract and who is employed full-time under the Co...
	a. Project Manager (on site a minimum of once a week for duration of the project through closeout)
	b. Project Superintendent (on-site full time for duration of the project through closeout)
	c. Safety Engineer shall be responsible for all work safety on the site throughout the duration of the work.  The Contractor has sole responsibility for maintaining a safe and secure work site, how they achieve the security and safety of the workers a...

	3. Each individual listed above shall have not less than five (5) years experience performing work of a similar nature to this project and in a comparable position to the position assigned on this project. Resumes will be required on all key personnel...
	4. Each individual listed or identified at a later date shall have a background check performed as outlined in the University’s Contractor Background Checks Policy that can be viewed at the following weblink:   http://paes.uconn.edu/Contractors.html.


	1.05 GENERAL COORDINATION PROCEDURES
	5. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections that d...
	6. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	7. At a minimum, weekly inspections of project by the safety officer are required. Safety inspector reports shall be made available at the Owner’s request within 24 hours.
	8. Inspections of the project by the official(s) having jurisdiction at intervals required by the respective general permit requirements. Regardless as to who applied for a permit, the Contractor is responsible to comply and perform all requirements a...
	a. 32TUhttp://publicsafety.uconn.edu/fmbio/U32T
	b. Operating permit
	c. Health and Safety permit
	d. Environmental permit(s)

	9. The Contractor is responsible to abide by the terms of all Environmental Permit requirements including but not limited to:
	a. Flood Management Permit (when applicable)
	b. Construction Stormwater General Permit (when applicable)
	c. Inland Wetlands and Water Resource Permit (when applicable)
	1) Turbidity testing and reporting

	d. New Source Review permit (when applicable)
	e. Waste Water Discharge permit (when applicable)
	f. Environmental Title V Air permit (when applicable)

	10. Coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair.
	11. Coordinate demolition of different components to ensure maximum performance and safety.
	a. Upon immediate demolition, cap the ends of the pipes to contain the off gases coming from within the pipe to eliminate potential false gas leak reports and ensure safety to other areas not being impacted.

	12. Make adequate provisions to accommodate items scheduled for later installation.
	C. Where necessary, prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	D. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities to avoid conflicts and to ensure orderly progress of the Work.  Such administrative activities include, but are no...
	1. Preparation of Contractor's construction schedule.
	2. Preparation of the schedule of values.
	3. Installation and removal of temporary facilities and controls.
	4. Listing, delivery and processing of submittals.
	5. Project meetings
	6. Progress meetings.
	7. Project closeout activities.
	8. Startup and adjustment of systems.

	E. Conservation:  Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials.  Coordinate use of temporary utilities to minimize waste.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work.  See other Sections for disposition of salvaged materials that are designated as Owner's property.


	1.06 COORDINATION DRAWINGS
	F. Coordination Drawings, General:  PRIOR TO START OF WORK ACTIVITY: Prepare coordination drawings according to requirements in individual Sections, and additionally where installation is not completely shown on Shop Drawings, where limited space avai...
	1. Content:  Project-specific information, drawn accurately to a scale large enough to indicate and resolve conflicts.  Do not base coordination drawings on standard printed data.  Include the following information, as applicable:
	a. Use applicable Drawings as a basis for preparation of coordination drawings.  Prepare sections, elevations, and details as needed to describe relationship of various systems and components.
	b. Coordinate the addition of trade-specific information to the coordination drawings by multiple contractors in a sequence that best provides for coordination of the information and resolution of conflicts between installed components before submitti...
	c. Indicate functional and spatial relationships of components of architectural, structural, civil, mechanical, and electrical systems.
	d. Indicate space requirements for routine maintenance and for anticipated replacement of components during the life of the installation.
	e. Show location and size of access doors required for access to concealed dampers, valves, and other controls.
	f. Indicate required installation sequences.
	g. Indicate dimensions shown on the Drawings.  Specifically note dimensions that appear to be in conflict with submitted equipment and minimum clearance requirements.  Provide alternate sketches to Architect indicating proposed resolution of such conf...


	B. Coordination Drawing Organization:  Organize coordination drawings as follows:
	2. Floor Plans and Reflected Ceiling Plans:  Show architectural and structural elements, and mechanical, plumbing, fire-protection, fire-alarm, and electrical Work.  Show locations of visible ceiling-mounted devices relative to acoustical ceiling grid...
	3. Plenum Space:  Indicate sub-framing for support of ceiling and wall systems, mechanical and electrical equipment, and related Work.  Locate components within ceiling plenum to accommodate layout of light fixtures indicated on Drawings.  Indicate ar...
	4. Mechanical Rooms:  Provide coordination drawings for mechanical rooms showing plans and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical equipment.
	5. Structural Penetrations:  Indicate penetrations and openings required for all disciplines.
	6. Slab Edge and Embedded Items:  Indicate slab edge locations and sizes and locations of embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door floor closers, slab depressions for floor finishes, curbs and housekee...
	7. Mechanical and Plumbing Work:  Show the following:
	a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including insulation, bracing, flanges, and support systems.
	b. Dimensions of major components, such as dampers, valves, diffusers, access doors, cleanouts and electrical distribution equipment.
	c. Fire-rated enclosures around ductwork.

	8. Electrical Work:  Show the following:
	a. Runs of vertical and horizontal conduit 34T1-1/4 inches34T in diameter and larger.
	b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-alarm locations.
	c. Panel board, switch board, switchgear, transformer, busway, generator, and motor control center locations.
	d. Location of pull boxes and junction boxes, dimensioned from column center lines.

	9. Fire-Protection System:  Show the following:
	a. Locations of standpipes, mains piping, branch lines, pipe drops, and sprinkler heads.

	10. Review:  Architect will review coordination drawings to confirm that the Work is being coordinated, but not for the details of the coordination, which are Contractor's responsibility.  If Architect determines that coordination drawings are not bei...
	11. Coordination Drawing Prints:  Prepare coordination drawing prints according to requirements in Division 01 Section "Submittal Procedures."
	12. Contractor shall not rely on the availability of BIM for use in Contractor’s coordination.


	1.2 REQUESTS FOR INFORMATION (RFIs)
	A. General:  Immediately on discovery of the need for additional information or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form specified and sent directly to the Architect.
	1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.
	3. Habitual submissions of RFI’s not having any serious purpose and/or having no sound basis and/or is consistently incomplete and/or is already answered within the Contract documents, the Contractor shall reimburse the Owner for the Architect’s addit...

	B. Content of the RFI:  Include a detailed, legible description of item needing information or interpretation and the following:
	1. Project name.
	2. Project number.
	3. Date.
	4. Name of Contractor.
	5. Name of Architect.
	6. RFI number, numbered sequentially.
	7. RFI subject.
	8. Specification Section number and title and related paragraphs, as appropriate.
	9. Drawing number and detail references, as appropriate.
	10. Field dimensions and conditions, as appropriate.
	11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	12. Contractor's signature.
	13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop Drawings, coordination drawings, and other information necessary to fully describe items needing interpretation.
	a. Include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments on attached sketches.


	C. RFI Forms:  AIA Document G716 or similar and in a form acceptable to the Owner and Architect
	1. Attachments shall be electronic files in Adobe Pro PDF format.

	D. Architect's Action:  Architect will review each RFI, determine action required, and respond.  Allow seven (7) days for Architect's response for each RFI.  RFIs received by Architect after 3:00 p.m. will be considered as received the following worki...
	1. The following Contractor-generated RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for approval of Contractor's means and methods.
	d. Requests for coordination information already indicated in the Contract Documents.
	e. Requests for adjustments in the Contract Time or the Contract Sum.
	f. Requests for interpretation of Architect's actions on submittals.
	g. Incomplete RFIs or inaccurately prepared RFIs.

	2. Architect's action may include a request for additional information, in which case Architect's time for response will date from time of receipt of additional information.
	3. Architect's action on RFIs is not intended to change the Contract Time or the Contract Sum.
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architect and Owner in writing within seven (7) days of receipt of the RFI response with a proposed order of magnitude cost.


	E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log monthly or as directed by Owner’s representative, in a format acceptable to the Architect and Owner. Include the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect.
	4. RFI number including RFIs that were returned without action or withdrawn.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect's response was received.

	F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Architect within seven (7) days if Contractor disagrees with response.
	1. Identification of related Minor Change in the Work.
	2. Identification of related Field Order, Work Change Directive, and Proposal Request, as appropriate.


	1.08 PROJECT MEETINGS
	A. Preconstruction Conference:  The successful bidder shall attend a preconstruction conference and organizational meeting at the Owner’s Office of Planning, Architectural and Engineering Services, with the Owner prior to any field work to review resp...
	1. The meeting will be scheduled by the Owner’s Representative.
	2. Attendees:  The Owner, authorities having jurisdiction, Environmental Health and Safety Representative, Parking Services Representative, Environmental Compliance representative, Commissioning Agent, Architect, and their consultants; Contractor and ...
	3. Agenda:  Discuss items of significance that could affect progress, including but not limited to the following where applicable:
	a. Contractor shall have the following prepared and ready for review at the pre-construction meeting:
	1) Emergency Contact Information as required by the Owner’s EHS manual page 46.  Utilize form provided in the document.
	2) List of all known Contractors, Subcontractors and Suppliers who will be working on or supplying material and equipment to the project including name, mailing addresses, contact number and Federal and State Identification numbers (such list shall be...
	3) Contractor’s Health and Safety Plan specific to the project.
	4) Contractor’s Quality control plan specific to the project.
	5) Executed acknowledgement of receipt and review of the Owner’s Environmental Health and Safety Manual as required by the Owner’s EHS manual page 48.  Utilize provided form
	6) Executed Confined Space as required by the Owner’s EHS manual page 44-45.  Utilize provided forms.
	7) Executed Owner Product Standard Asbestos Certification Form as required by the Owner’s EHS manual page 43.  Utilize provided form.
	8) Copy of the transmittal letter of the project specific Affirmative Action Plan submission to CHRO and CPCA.   Transmittal must reflect the project name and number and date transmitted.
	9) Detailed CPM Construction Schedule specific to the project.
	10) List of Certification Submittals required by the contract documents
	a) Telecommunication technician certifications (where applicable)
	b) Millwork certification (where applicable)
	c) Contract Arborist (where applicable)

	11) Any proposed Changes to the Site Logistics Plan
	12) Erosion Control Plan
	13) Background Screening Control Plan (where applicable)

	b. Items for discussion not limited to:
	1) Contractor’s CPM Construction schedule.
	2) Phasing.
	3) Logistics Plan review.
	4) Critical work sequencing and long-lead items.
	5) Labor Market Regulations.
	6) Designation of key personnel and their duties.
	7) Lines of communications and emergency phone numbers.
	8) Background Check Plan review, where applicable.
	9) Procedures for processing field decisions and potential Change Orders.
	10) Procedures for RFIs.
	11) Procedures for testing and inspecting.
	12) Procedures for processing Applications for Payment.
	13) Distribution of the Contract Documents and correspondence.
	14) Submittal procedures.
	15) Sustainable design requirements.
	16) Preparation of record documents.
	17) Use of the premises, including dust and noise control.
	18) Parking and parking permits, see contractor parking policy http://policy.uconn.edu/2016/02/04/contractor-parking-policy/
	19) Work restrictions including working hours.
	20) Owner's occupancy requirements.
	21) Responsibility for temporary facilities and controls.
	22) Procedures for disruptions and shutdowns.
	23) Construction waste management and recycling.
	24) Office, work, and storage areas.
	25) Equipment deliveries and priorities.
	26) Owner’s Vendor Code of Conduct Policy:  http://policy.uconn.edu/2013/02/12/vendor-code-of-conduct/
	27) Security.
	28) Progress cleaning.
	29) Owner’s Environmental Health and  Safety Manual, Safety procedures, including the Owner’s Hazard Communication Program and policies on pest control, asbestos, lead-based paints, lockout/tagout procedures, excavation and trenching, disposal of PCB ...


	4. Minutes:  Entity responsible for conducting meeting will record and distribute meeting minutes.

	B. Project Meeting:  The Contractor shall schedule and conduct meetings and conferences at Project site unless otherwise indicated.  Project Meetings shall at a minimum be performed bi-weekly.
	1. Attendees:  Coordinate with the Owner and Architect a set day and time for the project meetings.  Identify in collaboration with the Owner and Architect any other key individuals whose presence is required. This meeting is not intended to be inclus...
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees at least two working days prior to the scheduled meeting.  Discuss items of significance that could affect progress, including but not limited to the following:
	a. Review of the previous meeting minutes. Record corrections and any agreements/disagreements
	b. Progress of the work.
	c. Compare construction progress with the Project’s approved Construction Schedule.
	1) Review progress since the last meeting.
	2) Identify activities on the critical path that are ahead of schedule, or behind schedule, in relation to the contractually accepted construction schedule.
	3) Provide recovery steps on how construction behind schedule will be brought back into schedule.
	4) Discuss whether schedule revisions are required to ensure that current and subsequent activities will be completed within the Contract Time.

	d. Review Contractor’s site safety reports.
	e. Review any critical work sequencing and long-lead items.
	f. Review sustainable design/LEED requirements.
	g. Review of any management or supervisory responsibilities:
	1) Contractor conduct.
	2) Staffing / Man Power.
	3) Protection of construction personnel and adjacent sites.
	4) Dust and noise control.
	5) Progress cleaning.
	6) Temporary facilities and controls.
	7) Moisture and mold control.
	8) Construction waste management and recycling.
	9) Unacceptable behavior.
	10) Security
	11) Hazard Communication Program

	h. Review of Submittal log.
	i. Review of RFI log.
	j. Review of proposed change order (PCO) log.
	k. Review of Change Order log.
	l. Review any labor or wage issues.
	m. Review any Payment issues.
	n. Review the next two weeks look ahead schedule.
	1) Identify any testing and inspections to be performed.
	2) Any work restrictions including working hours.
	3) Scheduling of disruptions and shutdowns
	4) Equipment deliveries and priorities.

	o. Review any other critical issues.

	3. Minutes:  Entity responsible for conducting meeting will clearly identify themselves as the author of the minutes, record and distribute meeting minutes.  The meeting will record significant discussions and agreements achieved.  With each meeting h...
	4.  Minutes from the previous meeting shall be reviewed at the start of each subsequent meeting.  Document any clarifications, corrections, or exceptions to the contents of the minutes and identify the attendee requesting the adjustments.  Resolve any...

	C. Pre-installation Conferences:  Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the me...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including but not limited to requirements for the following:
	a. Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals, shop drawings, product data, and quality control samples.
	h. Sustainable design requirements.
	i. Review of mockups.
	j. Possible conflicts.
	k. Compatibility requirements.
	l. Time schedules.
	m. Weather limitations.
	n. Manufacturer's written instructions.
	o. Warranty requirements.
	p. Compatibility of materials.
	q. Acceptability of substrates.
	r. Temporary facilities and controls.
	s. Space and access limitations.
	t. Safety.
	u. Regulations of authorities having jurisdiction.
	v. Testing and inspecting requirements.
	w. Installation procedures.
	x. Coordination with other work.
	y. Required performance results.
	z. Protection of adjacent work.
	aa. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Reporting:  Entity responsible for conducting meeting will record and distribute meeting minutes.  Meeting minutes shall identify who the author is and date the meeting was held.  Distribute minutes of the meeting to each party present and to other...
	5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	D. Progress Meetings:  Conduct progress meetings with Contractor’s subcontractors at the Project Site at regularly (minimum bi-weekly) scheduled intervals.
	1. Coordinate dates of meetings with preparation of payment requests.
	2. Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be repres...
	3. Agenda:  Review and correct or accept minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's construction schedule.  Determine how construction activiti...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including but not limited to the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Status of stainable design documentation, if required.
	5) Deliveries.
	6) Off-site fabrication problems.
	7) Access.
	8) Site utilization.
	9) Temporary facilities and controls.
	10) Progress cleaning.
	11) Quality and work standards.
	12) Status of correction of deficient items.
	13) Field observations.
	14) Status of RFIs.
	15) Status of proposal requests.
	16) Pending changes.
	17) Status of Change Orders.
	18) Pending claims and disputes.
	19) Documentation of information for payment requests.


	4. Minutes:  Entity responsible for conducting the meeting will record and distribute the meeting minutes to each party present and to parties requiring information. Meeting minutes shall identify who the author is and the date the meeting was held.  ...
	a. Schedule Updating:  Revise Contractor's construction schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.


	E. Coordination Meetings:  Conduct Project coordination meetings at regular intervals convenient for all parties involved.  Project coordination meetings are in addition to specific meetings held for other purposes, such as progress meetings and prein...
	1. Attendees:  Every party currently involved in coordination or planning for the construction activities involved.  All participants at the meetings shall be familiar with Project and authorized to conclude matters relating to the Work.
	2. Reporting:  Record meeting results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from each meeting. Meeting minutes shall identify who the author is and the date the meeting was held.


	1.09 GENERAL ADMINISTRATION
	A. Contractor shall comply to the requirements outlined within CGS Sec. 4e-70 relating to confidential information,
	B. Certified Payroll:  Pursuant to CGS Sec. 31-53, original certified payrolls with a statement of compliance shall be submitted.
	1. On a monthly basis, all certified payrolls for the project shall be received from their subcontractors by the Contractor.  The Contractor is responsible to track, monitor and report for compliance with the Department of Labor and Owner requirements.
	a. Documents are to be submitted in the format acceptable to the Connecticut Department of Labor.
	b. Verify all certified payrolls are being received from all subcontractors and sub-tier subcontractors performing work on the project for the period of time being reported.
	c. Confirm payroll information has been included not limited to paycheck number.
	d. Ensure each payroll reporting is filled out completely even if the worker is the “owner” of the company performing the work.   Reporting as owner performance with no payment information is not in conformance with CTDOL requirements.
	e. Verify that the Subcontractor has a current compliant Connecticut Worker’s Compensation policy.
	1) Obtain the subcontractor’s workers compensation policy.
	2) Policies that state “Interstate’ do not meet the statutory requirements.

	f. Verify the appropriate Agent for the Subcontractor submitting the payroll has certified each of them.
	g. Obtain and verify current OSHA 10 certifications for any all workers who performed on the project. Include a copy of each workers OSHA 10 certification, when first reporting them on certified payrolls.
	h. Ensure all certified payrolls for the month have been received for work performed by the various subcontractors and sub-tiers, inclusive of all weeks within the month worked or not worked.
	i. Ensure that the last required submission of certified payrolls are identified as the “Final” submission.
	j. Utilize the Worker Geographic Report data template and record each weekly Certified Payroll submission from each subcontractor for work performed or not under the project for that particular week.   Record alphabetically.
	k. Refer to the following weblink for the most current acceptable format template:  http://paes.uconn.edu/Contractors.html

	2. Contractor shall submit all certified payrolls (including their own) and supporting documents to the Owner in the following manner:
	a. Submit electronically to:  PAEScertifiedpayroll@uconn.edu
	b. Submit monthly at the same time as when the pencil draft of the application for payment is submitted for approval.
	c. Provide in the Subject line of the email the following information in the order represented:
	1) Project #
	2) Contractor Name
	3) Period Reporting On
	Example:  901211 Turner April 2016 Certified Payrolls


	d. Organize the documents in the following manner prior to uploading the document into the email:
	1) Contractor’s Worker Geographic Distribution Report
	2) Contractor’s certified payrolls with each week of the month in sequential order;
	3) Subcontractors certified payrolls organized alphabetically by subcontractor and then within each subcontractors submission, by each sequential week of the month being reported;
	4) Ensure that each side of a payroll page (if double sided) has been scanned to include their certification for that payroll reporting;
	5) In the body of the email, identify any non-compliance issues relating to the payrolls being reported on to the Owner.


	3. Failure to consistently submit complete complying certified payrolls to the Owner in the format outlined, any costs incurred by the Owner to perform the requirements, shall be a reimbursement from the Contractor to the Owner.

	C. Worker Geographic Distribution Report (Report):  Following the close of each consecutive month’s certified payrolls and in conjunction with the certified payroll submission, the Contractor who is directly contracted with the Owner shall submit a pr...
	1. Certified payrolls applicable shall accompany the monthly Report.
	2. Owner format shall be used and not altered in any way without explicit approval from the Owner.  Refer to the following weblink for the most current acceptable format template:  http://paes.uconn.edu/Contractors.html
	3. Failure to submit Worker Geographic Distribution Report in the format required, any costs the Owner incurs to perform the requirements outlined shall be reimbursed by the Contractor.

	D. CHRO Reporting:  Submit to the Commission on Human Rights and Opportunities (CHRO) on a monthly basis their Small Contractor/Minority Business Enterprise Utilization, Payment Status and Materials Consumption Reports (i.e., Form CHRO cc‐257, cc‐257a...
	1. Commission on Human Rights and Opportunities (CHRO)
	25 Sigourney Street, 7th Floor
	Hartford, CT   06106
	Provide a copy of the transmittal sent to CHRO to the following Owner contact:  veronica.cook@uconn.edu.
	Do not send any CHRO reports with the certified payroll or to anyone else other than those identified, unless otherwise directed by the Owner.
	Upon request, the Contractor shall provide documentation to the Owner of compliance with small business and minority business enterprise contracting goals.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	01-3200 - CONSTRUCTION PROGRESS DOCUMENTATION
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Contractor's Project Milestone Construction schedule.
	2. Contractor’s CPM schedule
	3. Construction CPM schedule updating reports.
	4. Daily construction reports.
	5. Material location reports.
	6. Site condition reports.
	7. Special reports.

	B. Related Requirements:
	1. Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
	2. Division 01 Section "Submittal Procedures" for submitting schedules and reports.
	3. Division 01 Section "Quality Requirements" for submitting a schedule of tests and inspections.


	1.03 DEFINITIONS
	C. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical Activity:  An activity on the critical path that must start and finish on the planned early start and finish times.
	2. Predecessor Activity:  An activity that precedes another activity in the network.
	3. Successor Activity:  An activity that follows another activity in the network.

	D. Cost Loading:  The allocation of the schedule of values for the completion of an activity as scheduled.  The sum of costs for all activities must equal the total Contract Sum unless otherwise approved by Owner.
	C. Milestone:   An action or event marking a significant stage or stages in the life of a construction project.  Significant milestones may include but not limited to (where applicable):
	1. Projected start date.  Provide sufficient time for the Owner and Contractor to execute the contract.
	2. Pre-Construction Meeting
	3. Critical and non-critical Submittal submissions and approvals (provide sufficient time for reviews as outlined in the contract)
	4. Mobilization with temporary fencing system and project signage installation.
	5. Construction start date
	6. Site work start date
	7. Demolition start date
	8. Demolition completion date
	9. Site work completion date
	10. Utilities upgrades start date
	11. Utilities upgrades completion date
	12. Structural Foundations start date
	13. Structural Foundations completion date
	14. Elevator Shaft start date
	15. Elevator Shaft completion date
	16. Building Core start date
	17. Building Core completion date
	18. Skeleton Framing completion date
	19. Façade installation start date
	20. Façade installation  completion date
	21. Roof framing completion date
	22. Window installation start date
	23. Window installation completion date
	24. Water Tight Building date
	25. Mechanical infrastructure start date
	26. Plumbing infrastructure start date
	27. Electrical infrastructure start date
	28. Interior framing start date
	29. Interior wall enclosure start date
	30. Interior wall enclosure completion date
	31. Ceiling installation start date
	32. Ceiling installation completion date
	33. Finish installation start date
	34. Substantial Completion
	35. Final Completion

	D. CPM:  Critical path method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of...
	E. Critical Path:  The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	F. Event:  The starting or ending point of an activity.
	1. Retain definition in "Float" Paragraph below for most projects using CPM-type schedule.  Designating ownership of float can save arguments later.  See Evaluations.
	2. Float:  The measure of leeway in starting and completing an activity.  The excess time included in a construction schedule to accommodate such items as severe unusual inclement weather and associated delays, equipment failures, and other such unsch...
	3. Total Float: The difference (in days) between the maximum time available within which to perform an activity and the duration of an activity.  It represents the time by which an activity may be delayed or lengthened without impacting the Time for C...
	4. Resource Loading:  The allocation of manpower and equipment necessary for the completion of an activity as scheduled.


	1.04 INFORMATIONAL SUBMITTALS
	A. Format for Submittals:  Submit required schedule submittals in the following format:
	1. Working electronic copy of construction schedule file, where indicated.
	2. Acceptable software:
	a. Microsoft office for small uncomplicated projects determined by the Owner.
	b. Primavera 6 for large more complicated projects determined by the Owner

	3. Retain one of two subparagraphs below
	a. PDF (ADOBE PRO) electronic file.
	b. Three (3) paper copies.


	B. Contractor's Project Milestone Construction Schedule:  Initial schedule, of size required to display entire schedule for entire construction period.
	Retain subparagraph below if Architect, Owner, or Construction Manager will use scheduling software to revise Contractor's data or to integrate scheduling data from multiple contracts or separate contracts.
	1. Milestone schedule shall be submitted upon receipt of Letter of Intent as a condition to award and shall be in a size required to display entire schedule for entire construction period
	2. Submit an electronic copy of schedule, using software acceptable to the Owner, and labeled to comply with requirements for submittals.
	3. Contractually accepted Contractor’s Project Milestone Construction schedule shall not be altered from what was initially accepted.  Contractor’s Project Milestone Construction schedule can only be adjusted by fully executed change order.

	C. Contractor’s CPM Schedule:    Subsequent schedule that details all activities associated with the work.  The Contractor’s CPM schedule represents the Contractor’s plan for achieving the contractual completion of the project.  Updates to and the sub...
	D. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  Format for each activity in reports shall contain activity number, activity description, cost and resource loading, original duration, remaining duration, early star...
	1. Activity Report:  List of all activities sorted by activity number and then early start date, or actual start date if known.
	2. Logic Report:  List of preceding and succeeding activities for all activities, sorted in ascending order by activity number and then early start date, or actual start date if known.
	3. Total Float Report:  List of all activities sorted in ascending order of total float.
	4. Earnings Report:  Compilation of Contractor's total earnings from the Notice to Proceed until most recent Application for Payment.
	5. Resource Loading Report:  List all activities initial resource loadings as compared to actual for the month.

	E. Construction Schedule Updating Reports:  Submit with Applications for Payment.
	F. Daily Construction Reports:  Submit at monthly application for payment intervals.
	G. Material Location Reports:  Submit at monthly application for payment intervals.
	H. Site Condition Reports:  Submit at time of discovery of differing conditions.
	I. Special Reports:  Submit at time of unusual event.

	1.2 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate Owner’s contractors and/or Contractor’s subcontractors.
	B. Coordinate Contractor's construction schedule with the schedule of values, submittal schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from entities involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	PART 2 -  PRODUCTS
	2.01 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for the Notice to Proceed to the date required for Substantial Completion.
	1. Substantial Completion date shall not be changed for reasons not caused by the Owner.  Should the time allotted within the letter of intent for contract required documents to be submitted by the Contractor, be exceeded due to Contractors failure to...
	2. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	B. Activities:  Treat each story or separate area as a separate numbered activity for each main element of the Work.  Comply with the following:
	1. Revise "Activity Duration" Subparagraph below to suit Project.  Long activity durations provide less detail and, therefore, less information with which to manage a project.  As an alternative to specifying activity duration, indicate minimum and ma...
	2. Activity Duration:  Define activities so no activity is longer than twenty (20) days, unless specifically allowed by the Owner.
	3. Procurement Activities:  Include procurement process activities for long lead items and major items, requiring a cycle of more than sixty (60) days, as separate activities in schedule.  Procurement cycle activities include, but are not limited to, ...
	4. Submittal Review Time:  Include review and resubmittal times indicated in Division 01 Section "Submittal Procedures" in schedule.  Coordinate submittal review times in Contractor's construction schedule with submittal schedule.
	5. Startup and Testing Time:  Include no fewer than fifteen (15) days for startup and testing.
	6. Substantial Completion:  Indicate completion in advance of date established for Substantial Completion, and allow a minimum of fifteen (15) days for Architect's administrative procedures necessary for Punch List and certification of Substantial Com...
	7. Punch List and Final Completion:  Include not more than thirty (30) days for completion of punch list items and final completion.

	C. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Utility interruptions, Substantial Completion, and final completion.
	D. Two Week Look ahead schedule:  Prepare summary report indicating activities scheduled to occur or commence prior to submittal of next schedule update.  Summarize the following issues:
	1. Unresolved issues.
	2. Unanswered Requests for Information.
	3. Rejected or unreturned submittals.
	4. Notations on returned submittals.
	5. Pending modifications affecting the Work and Contract Time.

	E. Recovery Schedule:  When periodic update indicates the Work is behind the current approved schedule, submit a separate recovery schedule indicating means by which Contractor intends to regain compliance with the schedule.  Indicate changes to worki...
	F. Computer Scheduling Software:  Prepare schedules using current version of a program that has been developed specifically to manage construction schedules.

	2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
	A. CPM Schedule:  Prepare Contractor's construction schedule of sufficient detail to indicate all significant construction activities. The level of detail should be such that no activity should exceed twenty (20) days. Where similar activities continu...
	1. Develop network diagram in sufficient time to submit CPM schedule for review no later than twenty (20) calendar days after date established of contract execution.
	a. Failure to include any work item required for performance of this Contract shall not excuse Contractor from completing all work within applicable completion dates, regardless of Owner's approval of the schedule.

	2. Establish procedures for monitoring and updating CPM schedule and for reporting progress.  Coordinate procedures with progress meeting and payment request dates.
	3. Subparagraph below coordinates between working days of time and calendar days.  Under AIA Document A201, the Contract Time is in calendar days.
	4. Use "one calendar day" as the unit of time for individual activities.  Indicate nonworking days, restricted days as outlined in Section 01-1000 Summary and holidays incorporated into the schedule in order to coordinate with the Contract Time.

	B. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the startup network diagram, prepare a skeleton network to identify probable critical paths.
	1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each activity in relation to other activities.  Include estimated time frames for the following activities:
	a. Date of Notice to Proceed
	b. Preparation and processing of submittals.
	c. Mobilization and demobilization.
	d. Purchase of materials.
	e. Delivery.
	f. Fabrication.
	g. Utility interruptions.
	h. Installation.
	i. Special Equipment
	j. Testing.
	k. Commissioning
	l. Telecommunications installations
	m. Furniture installations (where applicable) and Owner installations
	n. Punch list and final completion.
	o. Activities occurring following final completion.

	2. Critical Path Activities:  Identify critical path activities, including those for interim completion dates.  Scheduled start and completion dates shall be consistent with Contract milestone dates.
	3. Processing:  Process data to produce output data on a computer-drawn, time-scaled network.  Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the CPM schedule within the limitations of the Contract Time.
	4. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with most float near the edges.
	a. Subnetworks on separate sheets are permissible for activities clearly off the critical path.



	2.3 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. Day of the week, date and the time of day the report is filled out.
	2. List of subcontractors at Project site.
	3. List of separate contractors at Project site.
	4. Approximate count of personnel by subcontractor trade labor work at Project site.
	5. Equipment at Project site.
	6. Material deliveries.
	7. High and low temperatures and general weather conditions, including presence of rain or snow.
	8. Accidents.
	9. Meetings and significant decisions.
	10. Unusual events (see special reports).
	11. Stoppages, delays, shortages, and losses.
	12. Meter readings and similar recordings.
	13. Emergency procedures.
	14. Orders and requests of authorities having jurisdiction.
	15. Daily additional work tickets
	16. Photographs taken
	17. Services connected and disconnected.
	18. Equipment or system tests and startups.
	19. Partial completions and occupancies.
	20. Substantial Completions authorized.

	B. Material Location Reports:  At monthly intervals, prepare and submit a comprehensive list of materials delivered to and stored at Project site.  List shall be cumulative, showing materials previously reported plus items recently delivered.  Include...
	1. Material stored prior to previous report and remaining in storage.
	2. Material stored prior to previous report and since removed from storage and installed.
	3. Material stored following previous report and remaining in storage.

	C. Site Condition Reports:  Immediately on discovery of a difference between site conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a Request for Information.  Include a detailed description of the differing con...
	D. Daily Additional Work Tickets:  Prepare daily additional work tickets recording the following information for a change in the work issued by a CCD.  Tickets shall be documented separately for each trade labor category being performed that day and s...
	1. Date and day of the week
	2. Change work being performed and percentage progress
	3. Number of workers working on the change consistently and their respective work labor category
	4. Number of hours worked working on the change consistently per trade labor category.
	5. Materials delivered and used specifically for the change work.
	6. Equipment delivered and/or used specifically and consistently for the change work.  If equipment already exists on site and is used to perform the change work, number of hours the equipment is used shall be documented.


	2.4 SPECIAL REPORTS
	A. General:  Submit special reports directly to Owner within one (1) day of an occurrence.  Distribute copies of report to parties affected by the occurrence.
	B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at Project site, whether or not related directly to the Work, prepare and submit a special report.  List chain of events, persons participating and response by Con...


	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's CPM Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one week before each regularly scheduled project and progress meetings.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated two week look ahead schedule concurrently with the report of each such meeting.  In the event the updated Schedule exceeds...
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate final completion percentage for each activity.

	B. Distribution:  Distribute copies of the updated schedule to Architect, Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...




	01-3233 - PHOTOGRAPHIC DOCUMENTATION
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Preconstruction photographs.
	2. Periodic construction photographs.
	3. Final completion construction photographs.

	B. Related Requirements:
	1. Division 01 Section "Submittal Procedures" for submitting photographic documentation.
	2. Division 01 Section "Closeout Procedures" for submitting photographic documentation as project record documents at Project closeout.
	3. Division 02 Section "Selective Demolition" for photographic documentation before selective demolition operations commence.


	1.03 INFORMATIONAL SUBMITTALS
	C. Key Plan:  Submit key plan of Project site and building with notation of vantage points marked for location and direction of each photograph.  Indicate elevation or story of construction.  Include same information as corresponding photographic docu...
	1. Digital Photographs:  Submit image files within three days of taking photographs.
	2. Digital Camera:  Minimum sensor resolution of 8 megapixels.
	3. Format:  JPG2 with a minimum 3200 by 2400 pixels, uncompressed or layered in unaltered original files, with same aspect ratio as the sensor, uncropped, date and time stamped with key plan location number, in a folder named by date of photograph, ac...
	4. Identification:  Provide the following information with each image description in file metadata tag:
	a. Name of Project.
	b. Name and contact information of the photographer.
	c. Name of Contractor.
	d. Date photograph was taken.
	e. Description of vantage point, indicating location, direction (by compass point), and elevation or story of construction.
	f. Unique sequential identifier keyed to accompanying key plan.


	D. Construction Photographs:  Submit digital images in JPG2 format of photos taken within the month with the pencil draft of invoice being submitted for review.  .
	C. Aerial Photographs:  If requested by the Owner, submit digital images in JPG2 format as outlined for digital cameras.  If it is intended to use drones, Contractor must notify the Owner prior to use.

	1.04 USAGE RIGHTS
	A. Provide or transfer copyright usage rights from photographer to Owner for unlimited reproduction of photographic documentation.


	PART 2 -  PRODUCTS (not used)
	PART 3 -  EXECUTION
	3.01 CONSTRUCTION PHOTOGRAPHS
	A. Photographer:  Engage a qualified photographer to take construction photographs.
	B. General:  Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.
	C. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	1. Date and Time:  Include date and time in file name for each image.
	2. Field Office Images:  Maintain one set of images accessible in the field office at Project site, available at all times for reference.  Identify images in the same manner as those submitted to the Owner.

	D. Web Cameras:    Are required / are not required for this project.  System shall provide for time lapse videography with web view access at a minimum.
	E. Preconstruction Photographs:  Before commencement of demolition for renovation projects or starting new construction, take photographs of Project site and surrounding properties, including existing items to remain during construction, from differen...
	1. Flag construction limits before taking construction photographs.
	2. Take not less than 20 photographs to show existing conditions adjacent to property before starting the Work.
	3. Take not less than 20 photographs of existing buildings either on or adjoining property to accurately record physical conditions at start of construction.
	4. Take additional photographs as required to record settlement or cracking of adjacent structures, pavements, and improvements.
	5. Contractor has the option of video-taping as opposed to digital photos.

	F. Periodic Construction Photographs:  Take no less than 20 photographs daily or at significant start and finish points of construction phases with the cutoff date associated with each Application for Payment.  Select vantage points to show status of ...
	1. Significant Critical activities include but not limited to:
	a. Commencement of the Work
	b. Depth and connections of all utilities of subgrade construction.
	c. Above-grade structural framing.
	d. Exterior building enclosure.
	e. Interior Work, through date of Substantial Completion.


	G. Owner-Directed Construction Photographs:  From time to time, Owner may instruct photographer about number and frequency of photographs and general directions on vantage points.  Select actual vantage points and take photographs to show the status o...
	H. Time-Lapse Sequence Construction Photographs:  Take photographs as indicated, to show status of construction and progress since last photographs were taken.
	1. Frequency:  Take photographs hourly or as required by industry standards, coinciding with the cutoff date associated with each Application for Payment.

	I. Vantage Points:  As identified in the Key Plan and accepted by the Owner, follow select vantage points.  During each of the following construction phases, Final Completion Construction Photographs:  Take color photographs after date of Substantial ...
	1. Do not include date stamp.

	J. Additional Photographs:  Owner may request photographs in addition to periodic photographs specified.
	1. Three days' notice will be given, where feasible.
	2. In emergency situations, take additional photographs within 24 hours of request.
	3. Circumstances that could require additional photographs include, but are not limited to, the following:
	a. Special events planned at Project site.
	b. Immediate follow-up when on-site events result in construction damage or losses.
	c. Photographs to be taken at fabrication locations away from Project site.  These photographs are not subject to unit prices or unit-cost allowances.
	d. Substantial Completion of a major phase or component of the Work.
	e. Extra record photographs at time of final acceptance.
	f. Owner's request for special publicity photographs.





	01-3300 - SUBMITTAL PROCEDURES
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes requirements for the submittal schedule and administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals, including;
	1. Contractor’s construction schedule
	2. Submittal schedule
	3. Shop Drawings
	4. Coordination Drawings and Layout
	5. Daily Construction Reports
	6. Product Data
	7. Samples
	8. Site Mobilization Plan
	9. Safety Plan
	10. Background Screenings

	B. Related Requirements:
	1. AIA Document A101 Contract Article 5 "Payments" for submitting Applications for Payment and the schedule of values.
	2. Division 01 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's construction schedule.
	3. Division 01 Section "Operation and Maintenance Data" for submitting operation and maintenance manuals.
	4. Division 01 Section "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.


	1.03 DEFINITIONS
	C. Action Submittals:  Written and graphic information and physical samples that require Architect's responsive action.  Action submittals are those submittals indicated in individual Specification Sections as "action submittals."
	B. Informational Submittals:  Written and graphic information and physical samples that do not require Architect's responsive action.  Submittals may be rejected for not complying with requirements.  Informational submittals are those submittals indic...
	C. Portable Document Format (PDF-Adobe Pro):  An open standard file format licensed by Adobe Systems used for representing documents in a device-independent and display resolution-independent fixed-layout document format.

	1.04 ACTION SUBMITTALS
	D. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, ordering, manufacturing, fabrication, and delivery when establishing dates.  Includ...
	1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's construction schedule.
	2. Initial Submittal:  Submit concurrently with startup construction schedule.  Include submittals required during the first 30-60 days of construction.  List those submittals required to maintain orderly progress of the Work and those required early ...
	3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's CPM construction schedule which is due within twenty (20) days from contract execution.
	a. Submit revised submittal schedule to reflect changes in current status and timing for submittals.

	4. Format:  Arrange the following information in a tabular format:
	a. Project Name and Project Number
	b. Scheduled date for first submittal.
	c. Specification Section number and title.
	d. Submittal category:  Action; informational.
	e. Name of subcontractor.
	f. Scheduled date for Architect's final release or approval.



	1.05 SUBMITTAL ADMINISTRATIVE REQUIREMENTS
	E. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.
	4. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Architect reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Processing Time:  Allow time for any submittal review, including time for resubmittals, as follows.  Time for review shall commence on Architect's receipt, Commissioning Agent’s receipt and Official having jurisdiction receipt of submittal.  No ext...
	1. Initial Review:  Allow fourteen (14) days from receipt for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required. Architect will advise Contractor when a submittal being processed must be de...
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Resubmittal Review:  Allow fourteen (14) days for review of each resubmittal.
	4. Sequential Review:  Where sequential review of submittals by Architect's consultants, Owner, or other parties is indicated, allow twenty-one (21) days for initial review of each submittal.
	5. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals may be transmitted simultaneously to Architect and to Architect's consultants, allow fourteen (14) days for review of each submittal.  Submittal will be returned t...

	C. Paper Submittals:  Place a permanent label or title block on each submittal item for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 34T6 by 8 inches34T on label or beside title block to record Contractor's review and approval markings and action taken by Architect.
	3. Include the following information for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Name of subcontractor.
	f. Name of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.

	4. Additional Paper Copies:  Unless additional copies are required for final submittal, and unless Architect observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	a. Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to Owner.

	5. Transmittal for Paper Submittals:  Assemble each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Architect will return without review submittals received from sources other ...
	a. Transmittal Form for Paper Submittals:  Use AIA Document G810 or similar format.


	D. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as follows:
	1. Assemble complete submittal package into a single indexed file incorporating paper submittal requirements of a single Specification Section and transmittal form with links enabling navigation to each item.
	2. Name file with submittal number or other unique identifier, including revision identifier.
	a. File name shall use project identifier and Specification Section number followed by a decimal point and then a sequential number (e.g., LNHS-061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., LNHS-061000...

	3. Provide means for insertion to permanently record Contractor's review and approval markings and action taken by Architect.
	4. Transmittal Form for Electronic Submittals:  Use electronic form acceptable to Owner, containing the following information:
	a. Project name.
	b. Date.
	c. Name and address of Architect.
	d. Name of Contractor.
	e. Names of subcontractor, manufacturer, and supplier.
	f. Category and type of submittal.
	g. Specification Section number and title.
	h. Related physical samples submitted directly.
	i. Indication of full or partial submittal.
	j. Transmittal number.
	k. Submittal and transmittal distribution record.
	l. Remarks.


	E. Options:  Identify options requiring selection by Architect.
	F. Additional Information:  On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, requests for data, revisions other than those requested by Architect on previous submittals, from requirements in the Contract...
	G. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Architect's action stamp.

	H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, and installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on t...
	I. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final action submittals that are marked with approval notation from Architect's action stamp.


	PART 2 -  PRODUCTS
	2.01 SUBMITTAL PROCEDURES
	A. General Submittal Procedure Requirements:  Prepare and submit submittals required by individual Specification Sections.  Types of submittals are indicated in individual Specification Sections. Transmit each submittal from Contractor to Owner using ...
	1. Submit electronic submittals as PDF-Adobe Pro electronic files.
	a. Architect will return annotated file.  Annotate and retain one copy of file as an electronic Project record document file.

	2. Action Submittals:  Submit five (5) paper copies of each submittal unless otherwise indicated.  Architect will coordinate reviews and incorporate comments received from officials having jurisdiction and return four (4) copies, one to Owner, two to ...
	3. Informational Submittals:  Submit five (5) paper copies of each submittal unless otherwise indicated.  Architect will not return copies.
	4. Certificates and Certifications Submittals:  Provide a statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign docume...
	a. Provide a digital signature with digital certificate on electronically submitted certificates and certifications where indicated.
	b. Provide a notarized statement on original paper copy certificates and certifications where indicated.


	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Notation of coordination requirements.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before or concurrent with Samples.
	6. Submit Product Data in the following format:
	a. Four (4) paper copies of Product Data unless otherwise indicated.  Owner will retain one (1) copy and Architect will retain one (1) copy; remainder will be returned.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 34T8-1/2 by 11 inches34T, but no larger than 34T30 by 42 inches34T.
	3. Submit Shop Drawings in the following format:
	a. Five (5) opaque copies of each submittal.  Owner will retain one (1) copy, official having jurisdiction will retain one (1) copy and Architect will retain two (2) copies; remainder will be returned.


	D. Samples:  Submit physical Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of applicable Specification Section.

	3. For projects where electronic submittals are required, provide corresponding electronic submittal in addition to physical Sample transmittal, digital image file illustrating Sample characteristics, and identification information for record.
	4. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	5. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit two full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Architect will return submittal with options selected.

	6. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three (3) sets of Samples.  Architect will retain two Sample sets; remainder will be returned.  Mark up and retain one returned Sample set as a project record sample.
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three (3) sets of paired units that show approximate limits of variations.



	E. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 Section "Project Management and Coordination."
	F. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 Section "Construction Progress Documentation."
	G. Application for Payment and Schedule of Values:  Comply with requirements specified in Division 00 Section "Payment Procedures."
	H. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply with requirements specified in Division 01 Section "Quality Requirements."
	I. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements specified in Division 01 Section "Closeout Procedures."
	J. Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and Maintenance Data."
	K. Site Mobilization / Logistics Plan
	1. Prior to the start of operations on the site, the Contractor shall submit to the Owner, a Site Mobilization Logistics Plan which shall indicate pertinent dates and times, logistics, construction fence, laydown area, traffic flow and compliance with...

	L. Safety Plan
	1. Prior to, and as a condition of mobilization on site, the Contractor shall submit a Safety Plan consisting of no less that the following information:
	a. Material Safety Data Sheets for all potentially harmful substances.
	b. A list of Contractor, Subcontractor, and Owner personnel to be notified in the event of an emergency.
	c. A list of Contractor’s personnel to be notified by the Owner in the event of an emergency during “off” hours.
	d. Evacuation Plans.
	e. Emergency medical procedures.
	f. Locations of emergency medical equipment.
	g. Completed Contactor Receipt Acknowledgement Form from the last page of the University of Connecticut, Contractor EHS Manual (32TUhttp://www.ehs.uconn.edu/ppp/Contractor_EHS_Manual.pdfU32T)


	M. Contractor’s Background Screenings
	1. Prior to, and as a condition of mobilization on site, the Contractor shall submit a Background Screening Control Plan process on each worker for each project regardless of past screenings and shall be consistent with the requirements of the Univers...
	a. Identify the background screening company who will be conducting the screenings for all workers under this project.  And the process they will be using to perform the screenings.
	b. Identify how the Contractor will control access to the Construction Site to restrict non-screened or non-approved workers from entering the work site and performing work.

	2. Provide a report monthly listing all workers who have been approved for work, disqualified for work and who are pending review.


	2.2 DELEGATED-DESIGN SERVICES
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, and other required submittals, submit digitally signed PDF electronic file and three (3) paper copies of certificate, signed and sealed by the responsible design ...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, design loads, and other factors used in performing these services.



	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S REVIEW
	A. Action and Informational Submittals:  Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitti...
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.02 ARCHITECT'S ACTION
	C. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or revisions required, and return the submittal to contractor, Owner will receive final approved submittal from the Architect.  Architect will stamp each s...
	D. Informational Submittals:  Architect will review each submittal and will not return it, or will return it if it does not comply with requirements.  Architect will forward each submittal to appropriate party.
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect.
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Submittals not required by the Contract Documents may be returned by the Architect without action.



	01-4000 - QUALITY REQUIREMENTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and -control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-assurance and control services required by Architect, Owner, or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Requirements:
	1. Division 01 Section "Allowances" for testing and inspecting allowances.
	2. Divisions 01 section Close out
	3. Divisions 02 through 33 Sections for specific test and inspection requirements.


	1.3 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full-size physical assemblies that are constructed on-site.  Mockups are constructed to verify selections made under Sample submittals; to demonstrate aesthetic effects and, where indicated, qualities of materials and execution; to review...
	D. Preconstruction Testing:  Tests and inspections performed specifically for Project before products and materials are incorporated into the Work, to verify performance or compliance with specified criteria.
	E. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product performance and compliance with specif...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	F. Source Quality-Control Testing:  Tests and inspections that are performed at the source, e.g., plant, mill, factory, or shop.
	G. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	H. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.
	I. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operat...
	1. Use of trade-specific terminology in referring to a trade or entity does not require that certain construction activities be performed by accredited or unionized individuals, or that requirements specified apply exclusively to specific trade(s).

	J. Experienced:  When used with an entity or individual, "experienced" means having successfully completed a minimum of five previous projects similar in nature, size, and extent to this Project; being familiar with special requirements indicated; and...

	1.4 CONFLICTING REQUIREMENTS
	A. Referenced Standards:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer conflicting ...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.5 INFORMATIONAL SUBMITTALS
	A. Contractor's Quality-Control Plan:  For quality-assurance and quality-control activities and responsibilities.
	B. Qualification Data:  For Contractor's quality-control personnel.
	C. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, submit copy of written statement of responsibility sent to authorities having jurisdiction before starting work on the following systems:
	1. Seismic-force-resisting system, designated seismic system, or component listed in the designated seismic system quality-assurance plan prepared by Architect.
	2. Main wind-force-resisting system or a wind-resisting component listed in the wind-force-resisting system quality-assurance plan prepared by Architect.
	3. Any other delegated design work required within the contract documents.

	D. Schedule of Tests and Inspections:  Prepare in tabular form and include the following:
	1. Specification Section number and title.
	2. Entity responsible for performing tests and inspections.
	3. Description of test and inspection.
	4. Identification of applicable standards.
	5. Identification of test and inspection methods.
	6. Number of tests and inspections required.
	7. Time schedule or time span for tests and inspections.
	8. Requirements for obtaining samples.
	9. Unique characteristics of each quality-control service.


	1.6 CONTRACTOR'S QUALITY-CONTROL PLAN
	A. Quality-Control Plan, General:  Submit project specific quality-control plan within ten (10) days of Notice to Proceed, and not less than five (5) days prior to preconstruction conference.  Submit in format acceptable to Owner.  Identify personnel,...
	B. Quality-Control Personnel Qualifications:  Engage qualified full-time personnel trained and experienced in managing and executing quality-assurance and quality-control procedures similar in nature and extent to those required for Project.
	1. Project quality-control manager may also serve as Project superintendent.

	C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements through review and management of submittal process.  Indicate qualifications of personnel responsible for submittal review.
	D. Testing and Inspection:  In quality-control plan, include a comprehensive schedule of Work requiring testing or inspection, including the following:
	1. Contractor-performed tests and inspections including subcontractor-performed tests and inspections.  Include required tests and inspections and Contractor-elected tests and inspections.
	2. Special inspections required by authorities having jurisdiction and indicated on the "Statement of Special Inspections."
	3. Owner-performed tests and inspections indicated in the Contract Documents.

	E. Continuous Inspection of Workmanship:  Describe process for continuous inspection during construction to identify and correct deficiencies in workmanship in addition to testing and inspection specified.  Indicate types of corrective actions to be r...
	F. Monitoring and Documentation:  Maintain testing and inspection reports including log of approved and rejected results.  Include work Architect has indicated as nonconforming or defective.  Indicate corrective actions taken to bring nonconforming wo...

	1.7 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other Sections.  Include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and re-inspecting.

	B. Manufacturer's Technical Representative's Field Reports:  Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections.  Include the following:
	1. Name, address, and telephone number of technical representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Certification that conditions, products, and installation will satisfy all aspects of the warranty.
	7. Other required items indicated in individual Specification Sections.

	C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections.  Include the following:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement that equipment complies with requirements.
	3. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	4. Certification that conditions, products, and installation will satisfy all aspects of the warranty
	5. Other required items indicated in individual Specification Sections.


	1.8 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications:  A firm or individual experienced and certified in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record ...
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain Specification Sections require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and shall be e...
	1. Requirements of authorities having jurisdiction shall supersede requirements for specialists.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 329; and with additional qualifications specified in indiv...
	H. Manufacturer's Technical Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, a...
	I. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	J. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Architect.
	2. Notify Architect seven (7) days in advance of dates and times when mockups will be constructed.
	3. Employ supervisory personnel who will oversee mockup construction.  Employ workers that will be employed during the construction at Project.
	4. Demonstrate the proposed range of aesthetic effects and workmanship.
	5. Obtain Architect's approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	6. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	7. Demolish and remove mockups when directed unless otherwise indicated.

	K. Integrated Exterior Mockups:  Construct integrated exterior mockup as indicated on Drawings.  Coordinate installation of exterior envelope materials and products for which mockups are required in individual Specification Sections, along with suppor...

	1.9 QUALITY CONTROL
	A. Owner Responsibilities:  The Owner will provide independent inspections, tests, and similar quality control services specified to be performed by independent agencies and not by the contractor, except where they are specifically indicated as the co...
	1. The Owner will employ and pay for services of an independent agency and furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and re-inspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Contractor Responsibilities:  Perform additional quality-control activities required to verify that the Work complies with requirements, whether specified or not.
	1. Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	2. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	3. Notify the Owner and testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	4. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	5. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	6. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical representative to observe and inspect the Work.  Manufacturer's technical representative's services include participation in preinstallation conferences, examina...
	E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	F. Testing Agency Responsibilities:  Cooperate with Architect, and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Owner, Architect, and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	G. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	H. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.

	I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-control services required by the Contract Documents.  Coordinate and submit concurrently with Contractor's construction schedule.  Update as the Work ...
	1. Distribution:  Distribute schedule to Owners Representative, Architect, testing agencies, and each party involved in performance of portions of the Work where tests and inspections are required.


	1.10 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Owner will engage a qualified special inspector to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, as indicated in Statement of Special Inspections at...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Test and Inspection Log:  Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to test and inspection log for Owner and Architect's reference during normal working hours.

	3.2 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections or matching existing substrates and finishes.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as in...

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	01-5000 - TEMPORARY FACILITIES AND CONTROLS
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes requirements for temporary services and facilities, including:
	1. Utilities
	2. Temporary construction
	3. Construction aids
	4. Barriers and enclosures
	5. Security
	6. Access roads
	7. Temporary controls
	8. Traffic control
	9. Project identification signs and banners
	10. Site Logistics
	11. Field offices and sheds

	B. Related Requirements:
	1. Division 01 Section "Summary" for work restrictions and limitations on utility interruptions.
	2. Divisions 01 Section “Temporary Tree and Plant Protection” for protection and pruning of existing trees and plants that are affected by execution of the Work.
	3. Division 31 Section "Dewatering" for disposal of ground water at Project site.
	4. Division 32 Section "Asphalt Paving" for construction and maintenance of asphalt pavement for temporary roads and paved areas.
	5. Division 32 Section "Concrete Paving" for construction and maintenance of cement concrete pavement for temporary roads and paved areas.

	C. Temporary utilities may include but are not limited to:
	1. Temporary electric power and light.
	2. Temporary heating, cooling and ventilating.
	3. Telephone service.
	4. Water services and distribution.
	5. Temporary sanitary facilities, including drinking water.
	6. Temporary sewers and drainage
	7. Temporary fire protection.

	D. Security may include but is not limited to:
	1. On-Site 24 hour security
	2. Security enclosures, fences and lockups
	3. Gate attendants and gate house

	E. Access roads and parking include but are not limited to:
	1. Temporary roads and paving

	F. Temporary controls may include but are not limited to:
	1. Dewatering facilities and drains
	2. Waste disposal
	3. Rodent and pest control
	4. Environmental protection
	5. Nuisance dust control
	6. Noise control.
	7. Site area fencing
	8. Safety controls
	9. Covered walkways at entrances and other locations
	10.


	1.03 USE CHARGES
	G. General:  Installation and removal of and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services and facilities without cost, including, but not limited...
	1. Contractor shall furnish and install all necessary temporary switches, wiring, fixtures, bulbs, piping and other devices as may be required to connect to existing systems.

	H. Water and Sewer Service from Existing System:  A moderate quantity of water from Owner’s existing water system is available for use without metering and without payment of use charges.  Provide connections and extensions of services as required for...
	C. Electric Power Service from Existing System:  A moderate quantity of electric power from Owner's existing system is available for use without metering and without payment of use charges.  Provide connections and extensions of services as required f...
	D. Telecommunications from Existing Systems:  A moderate quantity of telecommunications and data connections from Owner's existing system is available for use for a monthly charge.  Requirements are outlined by going to:  http://paes.uconn.edu/Contrac...
	E. Contractor Parking:  A moderate quantity of campus parking spaces shall be made available within the contract limits. And remaining contractor parking shall be at a remote location to be identified for each campus. Refer to the Contractor Parking r...
	F. Traffic Control:  Contractor is responsible for all traffic control requirements and costs.  Any state or local road work must have a traffic control police officer present.  Any off road work must have a flagman.  See further details on Traffic Co...

	1.2 INFORMATIONAL SUBMITTALS
	A. Site Logistics Plan:  Within the limits reflected on the contract documents and in a form consistent with the contract documents.  The Contractor Site Logistics Plan, shall be sized the same as the plan sheets in the contract documents and address ...
	1. Site Access from SRs 195, 32, 44 and North Hill Side Road for any deliveries and Contractor and site vehicles for all Storr’s campus projects are to be utilized.
	2. Phases of work, each phase and all work should be documented
	3. Pedestrian Circulation/Detours, ADA Access
	4. Emergency vehicle circulation, 18’ minimum width
	5. Vehicular Circulation/Detours
	6. Tracking pads
	7. Construction Circulation
	8. Site perimeter fencing system location
	9. Signs including vehicular and pedestrian detours, project sign and project banners, including their anticipated respective locations.
	10. Staging Area / Stockpile Area
	11. Trailer with allowable parking spaces
	12. Portable Restrooms
	13. Temporary Utilities hookups
	14. Transit Disruptions not limited to road shut downs or Bus/Emergency vehicle access

	B. Provide the following for discussion regarding the Site Logistics Plan:
	1. Submittal of the perimeter area Construction Site fencing system:  Type (driven/temporary), fence height, fence construction and installation details taking into account the necessary durability during the seasons, and (i.e. snow plowing).
	2. Submittal of the scrim that connects to the fence system.
	3. Regular maintenance controls of the temporary facilities, fencing and grounds within the fenced in area and accesses to the Construction Site area.
	4. Construction Equipment and Vehicle parking requirements anticipated.
	5. Proposed safety and security measures for the Construction Site.
	6.  Heavy equipment special needs
	7. , .  Identify where existing parking spaces are impacted by the project limits reflected on the contract documents Site Logistics Plan. Should the project limits change from what is included on the contract documents through no fault by the Owner, ...

	C. Erosion and Sedimentation Control Plan:  Show compliance with requirements of DEEP General Permit for the discharge of stormwater and dewatering wastewaters from construction activities or authorities having jurisdiction, whichever is more stringent.
	D. Fire-Safety Program:  Show compliance with requirements of NFPA 241 and authorities having jurisdiction.  Indicate Contractor personnel responsible for management of fire-prevention program.
	E. Moisture-Protection Plan:  Describe procedures and controls for protecting materials and construction from water absorption and damage.
	1. Describe delivery, handling, and storage provisions for materials subject to water absorption or water damage.
	2. Indicate procedures for discarding water-damaged materials, protocols for mitigating water intrusion into completed Work, and replacing water-damaged Work.

	F. Dust- and HVAC-Control Plan:  Submit coordination drawing and narrative that indicates the dust and HVAC control measures proposed for use, proposed locations, and proposed time frame for their operation.  Identify further options if proposed measu...
	1. Locations of dust-control partitions at each phase of work.
	2. HVAC system isolation schematic drawing.
	3. Location of proposed air-filtration system discharge.
	4. Waste handling procedures.
	5. Other dust-control measures.


	1.05 QUALITY ASSURANCE
	A. Regulations: Comply with industry standards and applicable laws and regulations and authorities having jurisdiction, including but not limited to:
	1. Building Code requirements
	2. Occupational Health and Safety regulations
	3. Utilities  regulations and requirements
	4. Police, Fire Department and Rescue Squad requirements.
	5. Environmental protection regulations.

	B. Standards: Comply with NFPA Code 241, “Standard for Safeguarding Construction, Alteration, and Demolition Operations”, ANSI-A10 Series standards for “Safety Requirements for Construction and Demolition”, and NECA Electrical Design Library “Temporar...
	C. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with National Electric Code (NFPA 70) and local provider requirements and officials having jurisdiction.  Permit ...
	D. Tests and Inspections:  Arrange for authorities having jurisdiction and service providers to observe installation, testing and inspection for each temporary utility before use.  Obtain required certifications and permits.

	1.3 PROJECT CONDITIONS
	A. Temporary Utilities: Prepare a schedule indicating dates of implementation and termination of each temporary utility. At the earliest feasible time and when acceptable to the Owner, change over from use of temporary services to use of the permanent...
	B. Conditions of Use: Keep temporary services and facilities clean and neat in appearance. Operate in a safe and efficient manner. Take necessary fire preventative measures. Do not overload facilities, or permit them to interfere with progress of work...
	C. Construction Site Area:  Keep area within the temporary perimeter fence clean and neat in appearance.  Always operate and conduct construction activity in a safe and efficient manner.  Maintain emergency access and circulation to the facility(s) at...
	D. Temporary Fencing System:   The temporary fencing system consists of the fence fabric, rails, poles, and scrim.  The system shall be installed immediately as the first step for on-site mobilization.  As each section of the fence installation is com...
	E. Project Signage:    Project signage consist of the Project Construction Sign, the Project Banners and any safety and/or directional signage.  All project signage shall be installed and complete within 24 hours of the fence system completion and bef...
	F. Any other signage shall be prohibit on the fence, site or temporarily attached to equipment or cranes.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General: Provide new materials; if acceptable to the Owner, undamaged previously used materials in serviceable condition may be used. Provide materials suitable for the use intended.
	A.  Chain-Link Fencing:  All fence components shall be new or in like new condition, deviations from those requirements must be preapproved by the Owner. No bent or deformed fence components will be acceptable and shall be replaced immediately upon re...
	Temporary fencing system shall be engineered.
	1. Fence Height: 6’ Height; 8’ Height; 10’ Height (Choose one)
	2. Fence Material and components: Galvanized Steel
	3. Fence Fabric: 2 inch opening, 9 gauge, salvage knuckle
	4. Line Posts: 2-3/8 inch OD minimum, however will be dependent on height of fence required.
	5. Corner Posts: 2-7/8 inch OD, however will be dependent on height of fence required
	6. Top and Bottom Rails: 1-5/8 inch OD
	7. Supporting Posts: Driven and reinforced as required
	8. Post Caps: Acorn or loop, all post shall receive caps

	B. Portable Panel Chain Link Fencing: All fence components shall be new or in like new condition. All panels shall be installed plumb horizontal (not perpendicular) and no bent or deformed fence components will be acceptable and will be replaced immed...
	1. Fence Height: 6’ Height; 8’ Height (Choose one)
	2. Fence Material and components: Galvanized Steel, salvage knuckle
	3. Fence Fabric: 2 inch opening, 9 gauge
	4. Panel Frame: 1-5/8 inch OD
	5. Portable Panel Fence  Feet: Plastic or rubber black coated concrete filled feet with a minim size of 22” Long x 9” wide x 6” high and an approximate weight of 70 pounds per unit, no sand bags.  .
	6. Support Stays: Shall be installed every 3 panels or as required by fence manufacturer at a minimum to provide extra stability and maximum strength, support shall have a weight of a minimum of 210 pounds.   Contractor shall be responsible for the ap...

	C. Scrim: Scrim shall be in new or like new condition. Torn scrim will not be acceptable and will be replaced immediately upon request.
	Non-graphical Scrim
	1. Color: Dark Green
	2. Size: One piece, full height 6’ Height, 8’ Height, 10’ Height (Choose One)
	3. Opacity: 75% minimum
	4. Edge Treatment: Reinforced sown edges with grommets every 12” o.c
	5. Attachment: Wire ties at 12” o.c. along perimeter, in heavy vehicular twelve inches on center in the field.
	6. For portable chain link fencing systems, the scrim shall be installed to cover the fence fabric and posts per portable panel.
	Graphical Scrim
	7. Attachment: Wire ties at 12” o.c. along perimeter, in heavy vehicular twelve inches on center in the field.

	D. Concrete Barricades: Barricades shall be in new or like new condition. Like new conditions shall be defined as having no paint, markings, cracks or gauges on the expose surface.  Barricades shall meet CTDOT and Owner standards.
	1. Height: 32 inches minimum
	2. Length: 6 foot minimum
	3. Width: 24 inches at the base and 6 inches at the top
	4. Barricade shall be wrapped with scrim and be able to accept fencing.

	E. Green Safety/Snow Fence: Green safety/snow fence may be utilized for work areas as approved by the Owner
	1. Color: Dark Green
	2. Size: 4’ Height
	3. Openings: 3.5” x 1.75”
	4. Posts: Steel Green 1” Min

	F. Safety Controls:  Safety or Traffic Cones shall be in new or like new condition.  Like new conditions shall be defined as having no paint, markings, cracks or gauges on the expose surface.  Cones shall meet the following standards:
	1. Road traffic control cones or tubes shall be florescent orange or florescent yellow in color for CTDOT / MUTCD requirements.
	2. Grounds Safety Cones shall be lime green in color per Owner requirements.

	G. Dust-Control
	1. Adhesive-Surface Walk-off Mats:  Provide mats minimum 34T36 by 60 inches.
	2. Polyethylene Sheet:  Reinforced, fire-resistive sheet, 34T10-mil 34Tminimum thickness, with flame-spread rating of 15 or less per ASTM E 84 and passing NFPA 701 Test Method 2.
	3. 34TGypsum or Plywood Wallboard: Provide gypsum wallboard complying with requirements of ASTM C 36 on interior walls of temporary partitions.
	4. The use of calcium chloride or other chemicals for dust control shall be submitted for approval to the Owner prior to its use.
	5.

	H. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
	I. Water: Provide potable water approved by local health authorities.

	2.02 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office:  Of sufficient size to accommodate needs of Owner, Architect and construction personnel office activities and to accommodate Project meetings specified in other Division 01 Sections.  Keep office clean and orderly.  Furnish...
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of a minimum ten (10) individuals.  Provide electrical power service and 120-V ac duplex receptacles, with no less than one (1) receptacle on each wall.  Furnish room with conference table,...
	3. Drinking water and private toilet.
	4. .
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 34T68 to 75 deg F34T.
	6. Lighting fixtures capable of maintaining average illumination of 34T20 fc34T at desk height.

	C. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate materials and equipment for construction operations.
	1. Store combustible materials apart from building.


	2.03 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; comply with NFPA 10 and 241 for classification, extinguishing agent and size required by location and class of fire exposure.
	B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a qualified testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return-air grille in system and remove at end of construction.

	C. Air-Filtration Units:  Primary and secondary HEPA-filter-equipped portable units with four-stage filtration.  Provide single switch for emergency shutoff.  Configure to run continuously.
	D. Electrical Outlets: Provide properly configured NEMA polarized outlets to prevent insertion of 110-120 volt plugs into higher voltage outlets. Provide receptacle outlets equipped with ground-fault circuit interrupters, reset button and pilot light,...
	E. Electrical Power Cords: Provide grounded extension cords; use “hard-service” cords where exposed to abrasion and traffic. Provide waterproof connectors to connect separate lengths of electric cords, if single lengths will not reach areas where cons...
	F. Lamps and Light Fixtures: Provide general service LED lighting with wattage required for adequate illumination. Provide guard cages or tempered glass enclosures, where exposed to breakage. Provide exterior LED fixtures where exposed to moisture.
	G. First Aid Supplies: Comply with governing regulations.


	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Use qualified personnel for design and installation of temporary facilities. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by ...
	1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary."

	B. Provide each facility ready for use when needed to avoid delay. Maintain and modify as required. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.
	C. Temporary buildings (e.g., storage sheds, shops, offices) and utilities may be erected by the Contractor only with the approval of the Owner and shall be built with labor and materials furnished by the Contractor without expense to the Owner. The t...
	D. Noise Control: The Contractor shall make every effort to minimize noise disruption to occupants of buildings and adjacent buildings.  Restrict use of noise making tools and equipment to hours that will minimize complaints from persons or firms near...
	1. Avoid use of tools and equipment, which produce harmful noise.  No gasoline-powered equipment shall be used during times that the buildings are occupied.  No gasoline-powered equipment may be used in the interior of buildings at any time.
	2. Refer to 01-1000 Summary as well as 01-5719 Temporary Environmental Controls for more requirements on Noise, Vibration and Odors.

	E. Collection and Disposal of Waste: Collect waste from construction areas and elsewhere daily.  Comply with requirements of NFPA 241 for removal of combustible waste material and debris.  Enforce requirements strictly.  Do not hold materials more tha...
	1. All removed materials that are salvageable are the property of the Contractor unless otherwise noted in the specifications.
	2. All debris resulting from the performance of this contract will be the property of the Contractor and will be completely removed from the campus and disposed of in a legal manner.
	3. Chutes shall be black in color and dumpster type containers designed to keep dust and spillage to a minimum will be used by the Contractor.   Dumpsters will be completely covered with a waterproof covering at all times when not in use.   Remove fro...

	F. Nuisance Dust Control: The following provisions shall apply during demolition or construction phases of work:
	1. It is the intent of this specification to insure that nuisance dusts resulting from demolition or construction activities do not impact occupied areas of the building and surrounding the site. The Contractor shall take all measures necessary to acc...
	2. The Contractor shall submit a plan prior to commencement of work that will detail all methods of dust control.   This plan shall be approved by the Owner prior to commencement of work.  Failure to comply shall result in immediate stoppage of work u...


	3.02 TEMPORARY UTILITY INSTALLATION AND CONTROLS
	A. General:  Installation of temporary service or connecting to existing service.
	1. Arrange with appropriate local utility company to install temporary service or connect to existing service. Where the company provides only part of the service, provide the remainder with matching, compatible materials and equipment; comply with th...
	2. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	3. For temporary service, the Owner must be notified at least 72 hours in advance of any proposed interruption in order that all affected departments may be advised and have time to adjust their schedules accordingly.  For new service, there are limit...
	4. Any service (steam, water, electricity, etc.) shutdown which will interrupt the continuity of an experiment or be detrimental to a research project or which, in the opinion of the Owner, is required for other valid reasons, shall be maintained by s...
	5. The Owner reserves the right to limit the down time to a specified number of net hours and to set the date for each occasion of complete shutdown.
	6. Provide adequate capacity at each stage of construction. Prior to temporary utility availability, provide trucked-in services.
	7. Obtain easements to bring temporary utilities to the site, where the Owner’s easements cannot be used for that purpose.

	B. Sewers and Drainage:  If sewers are available, provide temporary connection to remove effluent that can be discharged lawfully. If sewers are not available or cannot be used, provide drainage ditches, dry wells, stabilization ponds and similar faci...
	1. Filter out soil, construction debris, chemicals, oils and similar contaminants that might clog sewers or pollute waterways before discharge.
	2. Connect temporary sewers to the municipal system as directed by the sewer department officials.
	3. Maintain temporary sewers and drainage facilities in a clean, sanitary condition. Following heavy use, restore normal conditions promptly.

	C. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction. Connect to Owner's existing water service facilities.  Clean and maintain water service facilities in a condition acceptable to Owner.  ...
	1. Sterilization: Sterilize temporary water piping in accordance with AWWA requirements prior to use.

	D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with requirements of authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures ...
	1. Use of Owner's existing sanitary facilities will not be permitted.
	2. Toilets: Install self-contained toilet units. Shield toilets to ensure privacy. Use of pit-type privies will not be permitted.
	3. Provide toilet tissue, paper towels, paper cups and similar disposable materials for each facility. Provide covered waste containers for used materials.
	4. Wash Facilities: Install wash facilities supplied with potable water at convenient locations for personnel involved in handling materials that require wash-up for a healthy and sanitary condition. Dispose of drainage properly. Supply cleaning compo...
	a. Provide safety showers, eyewash fountains and similar facilities for convenience, safety and sanitation of personnel

	5. Drinking Water Facilities: Provide drinking water including paper supply.

	E. Heating:  Provide temporary heating required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Select equipment that will ...
	1. Coordinate ventilation requirements to produce the ambient condition required and minimize consumption of energy.
	2. Steam from the Owner’s steam lines shall be provided at no cost to the Contractor.  Contractor shall supply, install and maintain all temporary piping, radiators or unit heaters, reducing valves, steam traps and other necessary fittings and accesso...
	3. The Contractor shall provide temporary heat during construction for interior areas included in the Contract, and any adjacent or nearby occupied areas, to counteract low temperatures or excessive dampness and in any event, between October 15PthP an...
	a. Occupied Dormitory or Living Areas: 68 degrees F
	b. Office Spaces/Laboratories/Classrooms: 68 degrees F
	c. Warehouses/Storage: 55 degrees F

	4. The areas listed above are for example only. The Owner shall have sole discretion to assign minimum heating criteria.

	F. Electrical Power Service: Provide weatherproof, grounded electric power service and distribution system of sufficient size, capacity, and power characteristics during construction period. Include meters, transformers, overload protected disconnects...
	1. Except where overhead service must be used, install electric power service underground.
	2. Power Distribution System: Install wiring overhead, and rise vertically where least exposed to damage. Where permitted, wiring circuits not exceeding 125 volts, AC 20 ampere rating, and lighting circuits may be nonmetallic sheathed cable where over...

	G. Lighting: Provide weatherproof, grounded LED lighting
	1. Whenever overhead floor or roof deck has been installed, provide temporary lighting with local switching.
	2. Install and operate temporary lighting that will fulfill security and protection requirements, without operating the entire system, and will provide adequate illumination for construction and traffic and safety conditions.
	3. Install exterior yard and sign lights so that signs are visible when Work is being performed.

	H. Security:  Provide temporary security of the construction site to fulfill safety and security requirements. Protect all workers, stored and installed materials, equipment and property during and after working hours.
	I. Telephones: Provide temporary or cellular telephone service for all personnel engaged in construction activities, throughout the construction period. Contractor shall arrange and pay for his own telephone service.
	1. Distribute to the project Team and Post for public viewing a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Contractor's emergency after-hours telephone number.
	e. Architect's office.
	f. Engineers' offices.
	g. Owner’s office.
	h. Principal subcontractors' field and home offices.


	J. Isolation of Work Areas in Occupied Facilities:  Prevent dust, fumes, and odors from entering occupied areas.
	1. Prior to commencing work, isolate the HVAC system in area where work is to be performed according to coordination drawings.
	a. Disconnect supply and return ductwork in work area from HVAC systems servicing occupied areas.
	b. Maintain negative air pressure within work area using HEPA-equipped air-filtration units, starting with commencement of temporary partition construction, and continuing until removal of temporary partitions is complete.

	2. Maintain dust partitions during the Work.  Use vacuum collection attachments on dust-producing equipment.  Isolate limited work within occupied areas using portable dust-containment devices.
	3. Perform daily construction cleanup and final cleanup using approved, filter-equipped vacuum equipment.

	K. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	1. Provide dehumidification systems when required to reduce substrate moisture levels to level required to allow installation or application of finishes.
	2. Provide dehumidification as required to mitigate mold growth.

	L. Fire Protection: Until fire protection needs are supplied by permanent facilities, install and maintain temporary fire protection facilities of the types needed to protect against reasonably predictable and controllable fire losses. Comply with NFP...
	1. Locate fire extinguishers where convenient and effective for their intended purpose, but not less than one extinguisher on each floor at or near each usable stairwell.
	2. Store combustible materials in containers in fire-safe locations.
	3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire protection facilities, stairways and other access routes for fighting fires. Prohibit smoking in hazardous fire exposure areas.
	4. Provide supervision of all welding operations, combustion type temporary heating units, and similar sources of fire ignition.
	5. No gasoline shall be stored in or close to the building at any time.
	6. Facilitate fire department access and review.


	3.2 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Provide construction for temporary offices, shops, and sheds located within construction area or 34T30 feet34T43T o43Tf building lines that is noncombustible according to ASTM E 136.  Comply with NFPA 241.
	2. Maintain support facilities until Architect schedules Substantial Completion inspection.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions accept...
	3. Locate field offices, storage sheds, sanitary facilities and other temporary construction and support facilities for easy access.
	4. Ensure that any existing walkways, egress paths, exterior lighting or emergency phones impacted by the construction area are relocated.

	B. Field Offices and Sheds: A field office is (not) required for this project, however should the Contractor choose to provide a field office, see requirements below:
	1. Provide non-combustible construction for offices, shops and sheds located within the construction area, or within 30 feet of building lines. Comply with requirements of NFPA 241.
	2. Field Offices: Provide insulate, weathertight temporary offices with electric lighting, air conditioning and heat and of sufficient size to accommodate required office personnel at the Project Site. The Field Office shall have two rooms, each appro...
	a. Furnish with desks and chairs, file cabinets, plan tables, plan racks, waste receptacles, conference room table and at least eight chairs.
	b. Equip with a water cooler and private toilet complete with water closet, lavatory and mirror-medicine cabinet unit.
	c. Equip with a 5 lb ABC fire extinguisher and an OSHA-approved first aid kit.
	Equip with a facsimile machine and copier for use by the Contractor, Owner e and Architect/Engineer.


	C. Temporary Roads and Paved Areas: Comply with the following:
	1. The Contractor shall, under regulation prescribed by the Owner, use only established roadways, or use temporary roadways constructed by the Contractor when and as authorized by the Owner. When materials are transported in prosecuting the Work, vehi...
	2. Provide dust-control treatment that is nonpolluting and nontracking.  Reapply treatment as required to minimize dust.  The use of calcium chloride or other chemicals for dust control shall be submitted for approval to the Owner prior to its use.
	3. Construct and maintain temporary roads and paving to adequately support the indicated loading and to withstand exposure to traffic during the construction period. Locate temporary paving for roads, storage areas and parking where the same permanent...
	a. Paving: Comply with Division-2 Section “Asphalt Concrete Paving” for construction and maintenance of temporary paving.
	b. Coordinate temporary paving development with subgrade grading, compaction, installation and stabilization of subbase, and installation of base and finish courses of permanent paving.
	c. Install temporary paving to minimize the need to rework the installations and to result in permanent roads and paved areas that are without damage or deterioration when occupied by the Owner
	d. Delay installation of the final course of permanent asphalt concrete paving until immediately before Substantial Completion, unless it adversely effects the site and access road. Coordinate with weather conditions to avoid unsatisfactory results.
	e. Extend temporary paving in and around the construction area as necessary to accommodate delivery and storage of materials, equipment usage, administration and supervision.
	f. Contractor shall sweep and remove all construction debris from all roads outside of construction zone daily or more frequently as is required by weather conditions and/or to the satisfaction of the Owner.
	g.


	D. Temporary Use of Permanent Roads and Paved Areas:  Locate temporary roads and paved areas in same location as permanent roads and paved areas.  Construct and maintain temporary roads and paved areas adequate for construction operations.  Extend tem...
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare subgrade and install subbase and base for temporary roads and paved areas according to Division 31 Section "Earth Moving."
	3. Recondition base after temporary use, including removing contaminated material, regrading, proof rolling, compacting, and testing.
	4. Delay installation of final course of permanent hot-mix asphalt pavement until immediately before Substantial Completion.  Repair hot-mix asphalt base-course pavement before installation of final course according to Division 32 Section "Asphalt Pav...
	5. Maintain access for fire-fighting equipment and access to fire hydrants.
	6. Contractor shall sweep and remove all construction debris from all roads outside of construction zone daily to the satisfaction of the Owner and those having jurisdiction at the Contractor’s expense.

	E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties or endanger permanent Work or temporary facilities.
	2. Remove snow and ice to minimize accumulations within the construction site and shall not impact safe travel of University grounds outside the construction site.
	a. Remove from the construction site, haul and dispose outside of Owner property.  Contractor shall not dispose on any Owner property under any condition.
	b. Approved de-icing products for all Owner campuses include:
	1) Rock salt treated with a pre-wetting agent containing a corrosion inhibitor with a minimum 30% magnesium chloride.
	2) Calcium chloride
	3) Magnesium chloride

	c. Sand is not permitted


	F. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel.
	1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.

	G. Temporary Elevator Use:  In an existing building with a freight elevator, the Contractor will be permitted to use the elevator for freight service and transportation of construction personnel during the construction period with prior approval from ...
	1. Do not load elevators beyond their rated weight capacity.
	2. Provide protective coverings, barriers, devices, signs, or other procedures to protect elevator car and entrance doors and frame.  If, despite such protection, elevators become damaged, engage elevator Installer to restore damaged work so no eviden...

	H. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where ladders are not adequate.
	I. Existing Stair Usage:  Use of Owner's existing emergency stairs will be permitted, provided stairs are cleaned and maintained in a condition acceptable to Owner.  At Substantial Completion, restore stairs to condition existing before initial use.
	1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to maintain means of egress.  If stairs become damaged, restore damaged areas so no evidence remains of correction work.

	J. Temporary Use of Permanent Stairs:  Use of new stairs for construction traffic will be permitted, provided stairs are protected and finishes restored to new condition at time of Substantial Completion.

	3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, utilities systems and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered.  Repair damage to existing...
	B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other und...
	1. Comply with work restrictions specified in Division 01 Section "Summary."

	C. Temporary Erosion and Sedimentation Control:  Comply with the latest requirements of DEEP General Permit for the discharge of stormwater and dewatering wastewaters from construction activities or authorities having jurisdiction, whichever is more s...
	D. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent properties and walkways, according to requirements of the lates...
	1. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross tree- or plant- protection zones.
	2. Inspect, repair, and maintain erosion and sedimentation-control measures during construction until permanent vegetation has been established.
	3. Clean, repair, and restore adjoining properties and roads affected by erosion and sedimentation from Project site during the course of Project.
	4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	E. Stormwater Control:  Comply with requirements of authorities having jurisdiction.  Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	F. Tree and Plant Protection:  Comply with requirements specified in Division 01 Section "Temporary Tree and Plant Protection."
	1. Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations.  Protect tree root systems from damage, flooding, and erosion.

	G. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals so Project will be free of pests an...
	H. Site Enclosure Fence:  Prior to commencing any work or mobilization, furnish and install site enclosure fence in a manner that will prevent people and animals from easily entering the site except by entrance gates. All fencing to have dark green re...
	1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient to accommodate construction operations or as indicated on Drawings and noted in the approved Site Logistics Plan.
	a. Prior to fence installation, a fence system submittal shall be submitted and approved by the Owner.  A pre-installation conference shall be held with all sub-contractors and workers responsible for supplying and installing the fence to go over the ...
	b. All fence material, fence fabric, posts, panels, feet, scrim and banners shall all be on site prior to commencing installation.
	c. Site fence shall be installed in accordance with the following
	1) Fence Posts and the top and bottom rail shall be installed and cut to appropriate height/length.
	2) Chain link fence shall be installed. Fence posts shall not exceed the fabric installation by more than 50 feet.
	3) Reinforced scrim shall be installed. Chain link fence shall not exceed the scrim installation by more than 50 feet. Scrim shall be installed flush with the top of the fence so that the top salvage knuckle is not visible. Scrim shall then be stretch...
	4) Contractor to install owner provided decorative banners on the exterior side of the site enclosure fencing as directed by Owner.


	2. Phasing of work:  As the work progresses, depending on safety and limitation conditions, the Contractor shall relocate or reduce the site fencing as required at no additional cost to the Owner.

	I. Security Enclosure and Lockup:  Install enclosure around partially completed areas of construction.  Coordinate with Owner’s Fire Marshall and install Owner provided lockable pad locks for entrances to prevent unauthorized entrance, vandalism, thef...
	J. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction and the Owner for erecting structurally adequate barricades, including warning signs and lighting.
	K. Temporary Egress:  Maintain temporary egress from existing occupied facilities at all times and as required by authorities having jurisdiction.
	L. Covered Walkway:  Erect protective, covered walkway for passage of individuals through or adjacent to Project site.  Coordinate with entrance gates, other facilities, and obstructions.  Comply with regulations of authorities having jurisdiction and...
	1. Construct covered walkways using scaffold or shoring framing.
	2. Provide overhead decking, protective enclosure walls, handrails, barricades, warning signs, exit signs, lights, safe and well-drained walkways, and similar provisions for protection and safe passage.
	3. Where required by OSHA regulations provide temporary lighting under covered walkways to satisfy requirements.
	4. Covered walkways shall maintain a minimum clear height of 8ft above walking surface, and shall be designed to support all imposed loads and a minimum live load of 150 psf.

	M. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate temporary enclosures.

	N. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas occupied by Owner from fumes and noise.
	1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, and fire-retardant-treated plywood on construction operations side.
	2. Construct dustproof partitions with two layers of 34T6-mil 34Tpolyethylene sheet on each side.  Cover floor with two layers of 34T6-mil34T polyethylene sheet, extending sheets 34T18 inches34T up the sidewalls.  Overlap and tape full length of joint...
	a. Construct vestibule and airlock at each entrance through temporary partition with not less than 34T48 inches34T between doors.  Maintain water-dampened foot mats in vestibule.

	3. Where fire-resistance-rated temporary partitions are indicated or are required by authorities having jurisdiction, construct partitions according to the rated assemblies.
	4. Insulate partitions to control noise transmission to occupied areas.
	5. Seal joints and perimeter.  Equip partitions with gasketed dustproof doors and security locks where openings are required.
	6. Protect air-handling equipment.
	7. Provide walk-off mats at each entrance through temporary partition.

	O. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241; manage fire-prevention program.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with Owner’s fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warning...
	4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.

	P. Temporary Lighting and Security Phones:  Installation of temporary fencing, temporary egresses, temporary enclosures, covered walkways and the like shall take into consideration the affects to existing lighting, cameras and emergency code blue phon...

	3.4 MOISTURE AND MOLD CONTROL
	A. Contractor's Moisture-Protection Plan:  Avoid trapping water in finished work.  Document visible signs of mold that may appear during construction.  Remove any materials that appear to have been affected by moisture as determined by testing and the...
	B. Exposed Construction Phase:  Before installation of weather barriers, when materials are subject to wetting and exposure and to airborne mold spores, protect as follows:
	1. Protect porous materials from water damage.
	2. Protect stored and installed material from flowing or standing water.
	3. Keep porous and organic materials from coming into prolonged contact with concrete.
	4. Remove standing water from decks.
	5. Keep deck openings covered or dammed.

	C. Partially Enclosed Construction Phase:  After installation of weather barriers but before full enclosure and conditioning of building, when installed materials are still subject to infiltration of moisture and ambient mold spores, protect as follows:
	1. Do not load or install drywall or other porous materials or components, or items with high organic content, into partially enclosed building.
	2. Keep interior spaces reasonably clean and protected from water damage.
	3. Periodically collect and remove waste containing cellulose or other organic matter.
	4. Discard or replace water-damaged material.
	5. Do not install material that is wet.
	6. Discard, replace, or clean stored or installed material that begins to grow mold.
	7. Perform work in a sequence that allows any wet materials adequate time to dry before enclosing the material in drywall or other interior finishes.

	D. Controlled Construction Phase of Construction:  After completing and sealing of the building enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:
	1. Control moisture and humidity inside building by maintaining effective dry-in conditions.
	2. Use permanent HVAC system to control humidity.
	3. Comply with manufacturer's written instructions for temperature, relative humidity, and exposure to water limits.
	a. Hygroscopic materials that may support mold growth, including wood and gypsum-based products, that become wet during the course of construction and remain wet for 48 hours are considered defective.
	b. Measure moisture content of materials that have been exposed to moisture during construction operations or after installation.  Record readings beginning at time of exposure and continuing daily for 48 hours.  Identify materials containing moisture...
	c. Remove materials that cannot be completely restored to their manufactured moisture level within 48 hours.



	3.06 TRAFFIC CONTROL
	E. Due to the large volume of pedestrian and vehicular traffic within the campus, it shall be the responsibility of the Contractor to provide traffic and pedestrian accessibility to all areas of the campus as applicable.
	F. The Contractor shall comply with Connecticut Regulation13b-17-28, Safety to Traffic, which requires that "When portions of the traveled way are made dangerous for the movement of vehicles or pedestrians, a sufficient number of uniformed police offi...
	G. The requirement to maintain pedestrian and vehicular traffic is further defined in the Connecticut Department of Transportation Specifications Section 9.71, Form 814, which requirements are incorporated herein by reference.
	H. The Contractor is required to contact the Owner’s Police Department to determine jurisdiction.  Thereafter Contractor may contact the Town of Mansfield Police Department or other state or private sources directly to obtain the necessary manpower to...
	I. At all entrance gates a flag person shall be employed to coordinate project deliveries and manage pedestrian as well as vehicular traffic. This person shall also be responsible for closing the site access gates after each delivery.

	3.07 PROJECT IDENTIFICATION AND SIGNS
	A. Project Identification Signs:
	1. Decorative banners for the site enclosure fencing shall be provided by the Owner and installed by the Contractor.  Such banners shall be installed immediately following scrim installation.  Utilize ties used for scrim.
	2. Decorative scrim for the site enclosure fencing shall be provided by the Owner and installed by the Contractor.   Non-decorative scrim shall be supplied and installed by the Contractor.
	3. Construction Project Sign shall be provided and installed by the Contractor and shall simultaneously be installed with the installation of the temporary fencing.  See details on the size and typical design layout of the sign and installation requir...

	B. Temporary Signs: Prepare signs to provide directional and safety information to construction personnel and visitors.  Install signs where indicated to inform the public and persons seeking entrance to the Project.  Support on posts or framing of pr...
	1. All detour signs required by CTDOT shall be submitted to and approved by the Owner. The Owner reserves the right to adjust size, color and placement of signs.

	C. Other directional and detour Signs: Other directional and/or detour signs not required by the CTDOT shall adhere to project specific specification requirements and be submitted to the Owner for approval.

	3.08 OPERATION, TERMINATION, AND REMOVAL
	D. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses directly related to the project.
	B. Maintenance:  Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.
	2. Prevent water filled piping from freezing.
	3. Maintain markers for underground lines. Protect from damage during excavation operations.

	C. Temporary Facility Changeover:  Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion has been formally recognized.
	D. Termination and Removal: Unless the Owner requests that it be maintained longer, remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial C...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. Remove temporary roads and paved areas not intended for or acceptable for integration into permanent construction.  Where area is intended for landscape development, remove soil and aggregate fill that do not comply with requirements for fill or su...
	3. At Substantial Completion, repair, renovate, and clean permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 01 Section "Closeout Procedures."
	a. Replace air filters and clean inside of ductwork and housings.
	b. Replace significantly worn parts and parts that have been subject to unusual operating conditions.
	c. Replace lamps that are burned out or noticeably dimmed by substantial hours of use.
	d. Restore all existing facilities and grounds used during construction to specified requirement or to original condition.   Restoration shall include but not limited to removal of compacted grounds area due to equipment and vehicular access and movem...
	e. Remove completely from ground surfaces all “call before you dig” and other pavement markings made in support of the project.





	01-5640 - TREE PROTECTION AND PRESERVATION
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the protection and stress reduction of existing trees and vegetation that interfere with, or are affected by, execution of the Work, whether temporary or permanent. Work is to be coordinated with the contract documents which s...
	B. The following specifications apply to work of the related to protection and stress reduction measures and coordination and oversight of the tree preservation Plan by the Owner. This work includes but is not limited to the following:
	1. Coordination of Temporary Tree and Plant Protection
	2. Selective tree removals for “Removal By Arborist” (RBA) (Contract Arborist) within Tree Protection Areas (TPAs)
	3. Root Pruning
	4. Temporary Site and Tree Protection Fencing and temporary sign installation referenced in   Section 01-5000 Temporary Facilities and Controls
	5. Composted Mulching
	6. Liquid subsurface fertilization
	7. Temporary Limb Guying or Clearance Pruning for construction access
	8. Seasonal Supplemental Watering
	9. Monitoring and Treatment of Tree Health
	10. Supersonic Air Tool (SSAT) and Hand Excavation within the Critical Root Zones (CRZs)


	1.03 DEFINITIONS
	A. Certified Arborist: Credential of an individual arborist issued and administered by the International Society of Arboriculture. This credential must be current and valid to qualify to use the copyrighted designation of “Certified Arborist”. Refer t...
	B. Contract Arborist: Arboricultural firm contracted to implement the approved tree preservation plans on site. All crews’ conduction arboricultural operations on site shall consist of at least one Certified Arborist who directly oversees all work by ...
	C. Tree Protection Area (TPA): Area indicated on Drawings surrounding individual trees or groups of trees to be protected during construction.
	D. Supersonic Airtool (SSAT): Hand held tool designed to focus highly compressed air (90-125 psi) provided from a large air compressor (185-375 cfm) at speeds close to 1400 mph at the tip of the tool. Widely used by arboricultural firms and consultant...
	E. Tree Removal by Arborist: Action whereby the Contract Arborist removes trees designated for “Removal by Arborist” selected from inside the TPAs. Trees shall be taken down by hand sectionally, or directionally felled to minimize damage to adjacent t...
	F. Crown Pruning: Action by the Contract Arborist of pruning specific tree limbs to improve tree health, reduce hazard, and / or provide construction clearance.
	G. Supportive Cabling: Installation of supportive cabling for designated tree branches due to weak branch attachments.
	H. Root Pruning: Action indicated on Drawings to provide a more suitable cut for protected tree roots to minimize ripped or torn roots during excavations and grading with standard construction equipment. Various methods may be used.
	I. Mulching of Trees: Application of a wood mulch product to areas surrounding designated trees. Mulch increases moisture-holding capacity, helps mitigate soil compaction, and increases needed soil organic composition.
	J. Soil Amendments: Various product components applied to existing soil environment of protected trees, as indicated on Plan Notes.
	K. Tree Growth Regulator (Paclobutrazol): Products applied to designated trees used to regulate plant growth in such a way as to restrict canopy growth and free stored or produced energy for other uses in the tree. For highly impacted trees, more ener...
	L. Limits of Disturbance (LOD) (also called Limits of Construction): Specific outer limits of all construction activities for the entire project.
	M. DBH (Diameter at Breast Height): Tree trunk diameter measured at 4.5 feet above grade.

	1.04 SUBMITTALS
	A. The Contract Arborist shall provide submittals as follows:
	1. Product Data: For each type of product indicated
	2. Certification: For each phase, the Contract Arborist shall certify for each tree designated to remain has been protected during construction according to recognized standards and that trees were promptly and properly treated and repaired when damaged.
	3. Qualification Data: For Contract Arborist Firm Qualifications, submit firm and individual qualifications as follows:
	a. Submit a minimum of two resumes and detailed qualifications from staff or team individuals assigned to this project as detailed under Quality Assurance below. Due to the complexity of this project, standard arboricultural experience may not qualify.
	b. Provide references for above from a minimum of three commercial, non-governmental or governmental projects for whom similar tree preservation programs have been successfully implemented. Include the following information:
	1) Project Name, size and scope
	2) Number and species of trees involved
	3) Relevant photos or aerials
	4) Scope of services provided
	5) Name and contact for project owner, designer, or contractor.


	4. Pedestrian / Property Protection Plan: Contract Arborist to submit a written plan describing all protective measures proposed to be used. Protection measures shall be required for all on-site tree care activities including but not limited to Supers...
	5. Maintenance Prescription: Contract Arborist shall submit for care and protection of trees as a result of construction, changes in weather patterns or events, and response in health from individual trees during and after completing the Work.
	6. Soil Samples: Submit soil sample for analysis during site work phase of this project. Take representative soil samples from all areas of protected trees (landscape areas and street tree planting pits). Samples and procedures per local cooperative e...
	7. Soil Amendments: Contract Arborist shall submit specific fertilizer formulations, application rates and methods for review by Project Arborist. All fertilization and soil amendments shall be in conformance with soil test results.
	8. Site Documentation: Submit weekly reports to the Owner containing complete documentation of all tree impacts and tree preservation activities including but not limited to: root pruning, tree protection fencing, excavation within critical root zones...
	9. Existing Conditions: Documentation of existing trees and plantings indicated to remain, which establishes preconstruction conditions that might be misconstrued as damaged caused by construction activities.
	a. Use sufficiently detailed photographs or videotape.
	b. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	10. Tree and shrub removal of additional plants not under base contract will require a “request to remove plantings” form to be submitted to the Owner for approval prior to starting the removal.


	1.05 QUALITY ASSURANCE
	A. Certified Arborist (individual) Qualifications: An arborist certified by the International Society of Arboriculture (ISA) and licensed in the jurisdiction where project is located. All work performed by Contract Arborist including any oversight and...
	B. Contract Arborist Firm Qualifications:
	1. Contract Arborist Firm shall comply with the following:
	a. Established business with documented experience of at least five years.
	b. Experience working on a minimum of three commercial, nongovernmental or governmental projects where similar tree preservation programs have been successfully implemented.
	c. Properly licensed and insured to perform arboricultural work in the jurisdiction where the project is located.

	2. Provide names of each individual to comply with the following:
	a. Minimum BS degrees in forestry, arboriculture, or related field and Certification in ISA.
	b. Resumes should reflect combined 10 years full time experience on similar tree preservation projects.
	c. Provide individual(s) names, certifications, and each anticipated role in this project. “Role(s)” shall be defined as one or more of the following:
	1) Project Manager
	2) Technical Oversight
	3) Field Arborist / Technician


	3. For each staff member, list a minimum of three construction projects and a minimum three years’ experience in the following technical applications:
	a. Soil amendment prescriptions and applications
	b. Supersonic Airtool Excavations for underground utilities exceeding 24” depth.
	c. Root Protection Matting or similar applications


	C. Part of this work to extent referenced shall include but not be limited to the following:
	1. ANSI A300 Standard Practices for Trees, Shrubs, and Other Woody Plant Maintenance.
	2. Part 1-2001, Tree Pruning;
	3. Part 2-3004, Fertilization;
	4. Part 3-2000, Cabling, Bracing, Guying of Established Trees;
	5. Part 4-2002, Lightning Protection Systems;
	6. ANSI Z133.1 – 1994 and most recent updates, Tree Care Operations – Safety Requirements

	D. Fertilizer and pesticide will be applied in strict accordance with the manufacturers label instructions and applicable federal, state, and local requirements.
	Fertilizer, soil conditioners, and pesticide applications must be approved by the owner prior to application. Safety Data Sheets (SDS) will be available for fertilizers and pesticides in the Contract Arborists’ possession while on the site.
	E. Pre-Construction Meeting: Conduct meeting at the project site prior to commencement of construction related activities.
	1. Contract Arborist, Project Arborist, Project Design Team, Owner and Contractors shall attend.
	2. Review methods and procedures related to tree protection and preservation including, but not limited to, the following:
	a. Site Logistics Plan
	b. Construction schedule – verify availability of material, personnel, and equipment needed to make progress and avoid delays.
	c. Enforcement of requirements for tree protection areas.
	d. Responsibilities of all parties, including coordination, access and timing requirements.
	e. Field quality control



	1.06 PROJECT CONDITIONS
	A. The following practices are prohibited within all tree protection areas except as specifically indicated herein:
	1. Storage or stockpiling of construction materials, chemicals, debris, or excavation materials.
	2. Parking vehicles, trailers or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment or discharge of water.
	6. Excavation or other hand or mechanical digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	B. Do not direct vehicle or equipment exhaust toward protection zones.
	C. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and organic mulch.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Temporary Tree Protection Fence
	1. Chain-Link Fence: Follow requirements on fencing outlined in 01-5600 Temporary Facilities and in 01-1000 Summary.

	B. Wood Chip Mulch
	1. Double ground hardwood, aged a minimum 6 months from production, free from deleterious materials. Green chips or mulch not aged at least 6 months shall not be used. No walnut mulch shall be used. Submittal shall include original material source(s),...

	C. Hardwood Destruction Borer / Beetle Control: Bifenthrin, such as Onyx or equivalent. Applied per label.
	D. Tree Growth Regulator (Paclobutrazol)
	1. Paclobutrazol is a compound used to regulate plant growth in such a way as to restrict canopy growth and free stored or produced energy for other uses in the tree. For highly impacted trees, this means more energy may be made available for fibrous ...

	E. Soil Care/Soil Amendments
	1. Fertilizer and soil amendment selection shall be based upon soil test results and recommendations.



	PART 3 -  EXECUTION
	3.01 TREE REMOVAL
	A. See Section on Demolition for specifics on tree shrub or hedge removal.

	3.02 TREE PROTECTION AND STRESS REDUCTION MEASURES
	B. General
	1. Installation/implementation of the following measures shall be performed in the field by and ISA Certified Arborist as provided by the Contract Arborist
	2. All work, substitutions and /or modifications shall be subject to review and approval by the Owner.
	3. All work shall conform to applicable federal, state and local regulations and industry standards.
	4. The Contract Arborist shall be responsible for all items in this section.

	C. Coordination of Tree preservation plan. The work of the Contract Arborist coordination to include but not limited to the following:
	1. Existing underground utility marker conflicts brought to the attention of the Contractor for resolution as well uncovered underground utilities as a result of work.
	2. Coordinate necessary survey layout of proposed construction elements in order to provide accurate locations for tree protection measures.
	3. Layout location of designated tree protection based upon proposed construction and methods of construction for that area.
	4. Site walk with Owner and Site Superintendent to verify location of all tree protection measures prior to execution.
	5. Notify Site Superintendent and Owner if construction adjacent to tree protection does not appear to follow specifications or prior agreement or conflicts with tree protection seem eminent.
	6. Coordinate with Site Superintendent and Owner, for access of deliveries, crews, equipment, start up, and cleanup of each item of work.
	7. Provide “as built” of any change to location of tree protection.
	8. Attend progress meetings as requested.
	9. Provide submittals as required.
	10. Notify Superintendent and Owner of any breach or damage to tree protection requiring attention.

	D. Pruning and Supportive Cabling
	1. Specific canopy pruning for tree health, risk reduction, and construction clearance per Contract documents
	2. Size, health, species, and impact from proposed construction will be taken into consideration in determining pruning type for each designated tree. Risk Reduction Pruning will remove dead, dying, and declining limbs 2” diameter and larger. No inter...
	3. Contractor, Contract Arborist, and Owner shall meet at site to determine overhead clearance conflicts between trees and construction equipment/activities to prevent breakage, impacts, or aesthetic concerns. All work shall conform to ANSI A-300 arbo...
	4. Prior to climbing any tree a risk assessment will be performed using visual, sounding, or basic drilling as needed by the Contract Arborist. Trees deemed high risk should not be climbed; alternate methods should be used and the tree reported to the...
	5. Supportive Cabling of weak unions may be recommended by the Contract Arborist if the need is discovered during pruning operations. ANSI Standards apply. Cabling may be included only if submitted to the Engineer and approved by the Owner.

	E. Root Prune
	1. Purpose of the root pruning is to provide a more suitable cut so as to not rip or tear roots during excavations and grading with standard construction equipment. The exact location and depth along the LOD or edge of utility excavation will be deter...
	2. Root Pruning for urban sites with specimen trees or for transplanting requires the use of SSAT excavation for hand pruning. Refer to SSAT specifications in the section
	3. Sufficient moisture is necessary for reducing the level of dust, increase work efficiency, and provide a hospitable environment of the tree roots and pedestrians.
	4. At a pre-work site inspection by the Contract Arborist more than 72 hours in advance of work start, subsurface probing to 24-36” with a tile probe or similar method will determine if sufficient soil moisture exists. If sufficient moisture is not fo...
	5. All root pruning operations shall be performed by the Contract Arborist and directed in the field by and ISA Certified Arborist with documented experience in similar SSAT excavation and root pruning.

	F. Temporary Tree Protection Fence
	1. Type and placement of fence to be designated on the Preservation Plans and Details.
	2. Attach tree protection area signs at30’ feet spacing, facing construction activity. For fence lower than 6’ feet in height, attach owner provided flagging as directed.  Consult with the Owner for sign content.
	3. Tree protection area signs shall be high visibility and all weather to last duration of the project / phase.
	4. Install tree protection after root pruning if shown, and prior to all other mobilization such as demolition, clearing and/or excavation.
	5. Install tree protection at 6” – 12” outside (construction side) of the Root Prune line or within the Root Prune Trench.
	6. Silt fence will be outside (construction side) the tree protection fence, unless super silt fence is used in lieu of tree protection. Trenchless installation method shall be employed per Detail if Root Protection Matting is designated.
	7. Exact placement of fence will be determined in walk-through with Contractor, Project Arborist, Contract Arborist, Engineer, and Owner.
	8. Sequencing of the tree protection fence will be determined during the initial site walk. In any case, no construction activities shall occur in each phase or section until approved protection is installed.

	G. Hand Excavation within Tree Protection Areas
	1. For excavation within the critical root zone areas of trees to remain, the intent is to minimize tree and root damage from excavation activities.
	2. Excavation shall be performed using SSAT, hand tools (shovels, etc.), or other approved non-damaging method. Roots shall not be damaged by the excavation except for approved root pruning.
	3. Refer to “Supersonic Airtool Excavation” and “Construction Oversight by Arborist” specifications in this section for additional requirements.
	4. All work shall be directly supervised by Contract Arborist in collaboration with the Owner’s trades and subcontractors.
	5. RPM (Root Protection Matting) shall be installed along trench sides to allow for temporary soil stockpile and access.
	6. Excavate along the edge of the proposed trench closest to the trees to be protected as shown on the plans. Roots shall be uncovered and care taken to avoid damage to roots and bark.
	7. Contract Arborist shall prune the exposed roots. Excavation shall not extend beyond the line where toots were pruned.
	8. Contractor may proceed with conventional excavation methods or with hand excavation methods if clearance to the tree is inadequate for equipment access.
	9. No roots shall be cut by the contractor.

	H. Supersonic Airtool (SSAT) Excavation
	1. Refer to “Hand Excavation within Tree Protection Areas” specification in this section for additional requirements
	2. At a minimum, all SSAT work shall include the use of a barrier system such as temporary walls or tents to protect property and pedestrians from flying debris.
	3. Excavate along the edge of the proposed trench closest to the trees to be protected as shown on the plans. Roots shall be uncovered and care taken to avoid damage to roots and bark.
	4. Excavation shall proceed per the “Hand Excavation within Tree Protection Areas” specification in this section.

	I. Wood Chip Mulch
	1. Mulching for the duration of construction for protection and stress reduction. Mulching will increase moisture-holding capacity, minimize soil compaction, and increase needed organic composition.
	2. For individual trees designated on the TPAK within the TPS or curvilinear TPA install mulch to a radius equal to trunk diameter inches equated to mulch ring diameter in feet (24” inch trunk diameter = 24’ feet diameter mulch ring). Where planting p...
	3. For privately owned trees, any installation is contingent upon receipt of owner’s permission. Owner may decline.
	4. For linear TPAs along LOD Install mulch strips a minimum 10’ feet wide the length of critical root zones along the outside of the LOD/Root Prune line (just inside the Tree Protection Zone) for designated significant trees impacted by proposed const...
	5. Motorized equipment shall not enter the Tree Protection Area (TPA) unless specifically approved by the Project Arborist and specific conditions met (RPM, AlturnaMATS, etc.). Any such motorized equipment shall be operated by a certified arborist whi...
	6. Do not allow mulch to contact trunk / roof flare.
	7. Mulch depth shall be 3” – 4” inches.

	J. Tree Growth Regulator (Paclobutrazol)
	1. Paclobutrazol is a compound used to regulate plant growth in such a way as to restrict canopy growth and free stored or produced energy for other uses in the tree. For highly impacted trees, this means more energy may be made available for fibrous ...
	2. Specific methods and dosages are contained on the label and are determined by size and species, and applied by a state licensed pesticide applicator. Designated trees are shown on the Tree Protection Action Key (TPAK).

	K. Supplemental Watering
	1. This action is for high impact trees of significance during seasonal drought times of project construction. Based upon the number and size of trees various strategies can be considered to maintain adequate soil moisture during these times. These st...
	a. Fire hydrant connection battery powered timer and drip irrigation hose/tubing;
	b. Water tank trunk and hand applied as directed;
	c. Temporary above grade poly tank with battery-powered timers for drip or soaker hoses at each TPA.
	d. 30-50 gallon watering cans with 6 – 8 drilled holes in bottom to allow slow seeping of water; spacing and rotation to reach desired gallons. Equivalent means of affectively watering trees as approved by Engineer or Project Arborist.

	2. Trees requiring this treatment are indicated in the TPAK. Other trees will not receive this treatment.
	3. Drought times shall be defined as:
	a. Periods during the growing season of two weeks or longer, where daytime high temperatures reach 80 degrees Fahrenheit or higher and less that ¾” rainfall are recorded per week. Or,
	b. Periods during the growing season designated as “abnormally dry” or “drought” of any severity, by the U.S. Drought Monitor: http://droughtmonitor.unl.edu/  Or,
	c. Any period of extraordinary circumstance, as determined by the project arborist or engineer

	4. A prescription for the number of gallons and strategy for watering designated trees will be developed. Large mature trees with impacts to root systems require as much as 100 – 250 gallons per week during 90 degree days during summer drought times.
	5. Periodic inspections by an ISA Certified Arborist (provided by the Contract Arborist) as this time are critical. Depth of moisture in soils shall be determined by soil sample tube or other exploratory means.
	6. Minimum watering shall be considered to be 6 applications per growing season typically July through October with the exact timing and duration to be determined by the ISA Arborist.

	L. Overhead Clearance
	1. Trees to remain shall be assessed prior to construction for overhead clearance for construction activities. Contract Arborist shall recommend either canopy pruning, temporary guying/tying of select limbs, or alternative construction methods.
	2. Pruning for clearance shall  not remove branches above 12’ feet or over 6” inches diameter
	3. All pruning proposed by the Contractor and / or Contract Arborist shall first be reviewed and approved by the Owner and Project Arborist.
	4. Equipment exhaust should be directed away from trees as much as possible. Stationary equipment shall not exhaust directly under or toward trees.
	5. Contractor shall use appropriate equipment near trees to ensure that trees are not damaged by construction. Contractor shall provide any specialized equipment needed at no additional cost to the owner.
	6. Any pruning shall also conform to the pruning specifications in this section.

	M. Soil Tests and Soil Care/Fertilization
	1. Initial soil testing within tree protection areas is required. Conduct individual soil tests for separate tree protection areas (small adjacent areas may be tested together). Soil test shall be a representative sample from each area. Soil testing s...
	2. Treatments to the tree protection areas for specified trees (see TPAK) shall be based on the results of the soil analysis. Fertilization should be consistent with the recommendations of the ANSI A-300 (Part 2) Tree, Shrub, and Other Woody Plant Mai...
	3. Application rates shall not exceed a rate of 1 pound of actual nitrogen per 1,000 square feet annually. Fertilizer used should include humic acids, soluble seaweed extracts and soil biological inoculants (mycorrhizae, etc.).
	4. Applications to confined areas (i.e. street tree planting pits) should be made by soil injection. In areas where adequate application rates cannot be achieved, injection should be made to the point of refusal.


	3.02 FIELD QUALITY CONTROL AND MONITORING
	A. Tree Condition Monitoring
	1. An ISA Certified Arborist (provided by the Contract Arborist) shall perform monitoring twice per month year round to monitor insects, disease, soil moisture levels, weather, and health changes on all trees designated on Tree Protection Action Key.
	2. The monitoring will include a report that details problematic areas that have been addressed, treatments provided to reduce the problem, and anticipated treatments forecast for 30 days. This report will be forwarded to the Project Arborist, Enginee...
	3. Any treatments recommended by the Contract Arborist not already included in the project scope shall be noted in the reports for review by the Project Arborist, Engineer and Owner. No additional work is to be performed unless approved in writing by ...

	B. Construction Oversight by Contract Arborist
	1. Any work within CRZs of retained trees shall be directly supervised by the Contract Arborist.
	2. If roots are encountered during excavation, work shall progress as directed by the Contract Arborist. Contract Arborist, in coordination with the construction and design teams, shall determine appropriate means and methods to address the roots. Opt...
	3. Refer to “Hand Excavation within Tree Protection Areas” specification in the section.
	4. All work shall be documented thoroughly, including photo documentation. Refer to site documentation submittal requirements.


	3.03 CONTRACTOR DAMAGE AND PENALTIES
	A. Remedial Measures
	1. Any damage caused to the trees by the work of this contract through negligence by the contractor shall be immediately remedied by the contractor. Contractor shall be responsible for any associated costs.
	2. Remedial work may include pruning, cabling, or any other measures up to and including removal and replacement, as determined by the Project Arborist and Engineer.
	3. Remedial work shall be performed by the Contract Arborist, as approved by the Project Arborist and Engineer.
	4. All required remedial work shall be performed to the satisfaction of the Project Arborist and Engineer, at no additional cost to the owner.

	B. Tree Replacement
	1. If damage to any tree is severe, because of negligence by the contractor as determined by the Project Arborist and Engineer, it shall be replaced with a new tree of equal size caliper and species as that of the damaged tree.
	2. If a replacement tree of equal size and caliper is not possible as determined by the Project Arborist and Engineer, it shall be replaced on and inch by inch basis with new trees of a minimum caliper size of 2”-3”.
	3. Replacement trees shall be supplied and installed at no additional costs to the owner, including all incidental costs including the costs of inspection of the tree at the nursery and any other incidental costs associated with tree replacement.




	01-5719 - TEMPORARY ENVIRONMENTAL CONTROLS
	PART 1  GENERAL
	1.01 DESCRIPTION
	D. This section specifies the control of environmental pollution and damage that the Contractor must consider for air, water, and land resources. It includes management of visual aesthetics, noise, solid waste, radiant energy, and radioactive material...
	E. Environmental pollution and damage is defined as the presence of chemical, physical, or biological elements or agents which (human health and the environment):
	1. Adversely affect human health or welfare,
	2. Unfavorably alter ecological balances of importance to human life,
	3. Effect other species of importance to humankind, or;
	4. Degrade the utility of the environment for aesthetic, cultural, and historical purposes.

	F. Definitions of Pollutants:
	1. Air:    The presence on the ambient air of one or more air pollutants (e.g., dust, fumes, mist, smoke, particulate matter) in such quantities as likely to be injurious to the environment, to health of human, plant or animal life or to property
	2. Chemical Waste: Petroleum products, bituminous materials, salts, acids, alkalis, herbicides, pesticides, organic chemicals, and inorganic wastes.
	3. Debris: Combustible and noncombustible wastes, such as leaves, tree trimmings, ashes, and waste materials resulting from construction or maintenance and repair work.
	4. Sediment: Soil and other debris that has been eroded and transported by runoff water.
	5. Solid Waste: Rubbish, debris, garbage, and other discarded solid materials resulting from industrial, commercial, and agricultural operations and from community activities.
	6. Surface Discharge: The term "Surface Discharge" implies that the water is discharged with possible sheeting action and subsequent soil erosion may occur. Waters that are surface discharged may terminate in drainage ditches, storm sewers, creeks, an...
	7. Rubbish: Combustible and noncombustible wastes such as paper, boxes, glass and crockery, metal and lumber scrap, tin cans, and bones.
	8. Sanitary Wastes:
	a. Sewage: Domestic sanitary sewage and human and animal waste.
	b. Garbage: Refuse and scraps resulting from preparation, cooking, dispensing, and consumption of food.



	1.02 QUALITY CONTROL
	A. Establish and maintain quality control for the environmental protection of all items set forth herein.
	B. Record on daily reports any problems in complying with laws, regulations, and ordinances. Note any corrective action taken.

	1.03 SUBMITTALS
	A. In accordance with Section, 3300, SUBMITTAL PROCEDURES , furnish the following:
	1. Environmental Protection Plan: After the contract is awarded and prior to the commencement of the work, the Contractor shall meet with the Engineer and Owner to discuss the implementation of the sedimentation and erosion control plan found in the c...
	a. Name(s) of person(s) within the Contractor's organization who is (are) responsible for ensuring adherence to the Environmental Protection Plan and the CT Department of Energy and Environmental Protections General Permit for the Discharge of Stormwa...
	b. Name(s) and qualifications of person(s) responsible for manifesting hazardous waste to be removed from the site.
	c. Name(s) and qualifications of person(s) responsible for training the Contractor's environmental protection personnel.
	d. Name(s) and qualifications of person(s) responsible for conducting routine sedimentation and erosion control inspections, and their qualifications.
	e. Description of the Contractor's environmental protection personnel training program.
	f. Methods for protection of features to be preserved within authorized work areas including trees, shrubs, vines, grasses, ground cover, landscape features, air and water quality, fish and wildlife, soil, historical, and archeological and cultural re...
	g. Procedures to provide the environmental protection that comply with the applicable laws and regulations. Describe the procedures to correct pollution of the environment due to accident, natural causes, or failure to follow the procedures as describ...
	h. Permits, licenses, and the location of the solid waste disposal area and recycling centers, if applicable.
	i. Any alterations to the sedimentation and erosion control drawings and/or Environmental Plan including but not limited to showing locations of any haul roads, stream crossings, material storage areas, structures, sanitary facilities, and stockpiles ...


	B. Approval of the Contractor's Environmental Protection Plan will not relieve the Contractor of their responsibility for adequate and continued control of pollutants and other environmental protection measures.

	1.04 PROTECTION OF ENVIRONMENTAL RESOURCES
	A. Protect environmental resources within the project boundaries and those affected outside the limits of permanent work during the entire period of this contract. Confine activities to areas defined by the specifications and drawings.

	B. Protection of Air Quality:
	All Contractors, Construction Managers and Subcontractors diesel powered non-road construction equipment with engine horsepower (HP) ratings of 60 HP and above, that are on the Project or are assigned to the Contract for a period in excess of 30 conse...
	1.     Retrofit emission control devices shall consist of oxidation catalysts or similar retrofit equipment control technology that is:
	a. Included on the U.S. Environmental Protection Agency (EPA) “Verified Technology List,” as may be amended from time to time http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm and
	b. Verified by EPA to provide a minimum emissions reduction of 20% particulate matter (PM10), 40% carbon monoxide (CO), and 50% hydrocarbons (HC).
	c. Construction shall not proceed until all diesel powered non- road construction equipment meeting the criteria in the provision have been retrofitted, unless the University grants a waiver.
	d. The Contractor or Construction Manager, in conjunction with the Subcontractors shall at least monthly, assess which diesel powered non-road construction equipment are subject to these provisions. The Contractor or Construction Manager shall notify ...
	e. Idling of delivery and/or dump trucks, or other diesel powered equipment shall be limited to three (3) minutes during non-active use in accordance with the Regulations of Connecticut State Agencies Section 22a-74-18(b)(3)(C), which states, in part:
	f. “No person shall cause or allow a Mobile Source to operate for more than three (3) consecutive minutes when such Mobile Source is not in motion, except as follows:
	1) When a Mobile Source is forced to remain motionless because of traffic conditions or mechanical difficulties over which the operator has no control,
	2) When it is necessary to operate defrosting, heating or cooling equipment to ensure the safety or health of the driver or passengers;
	3) When it is necessary to operate auxiliary equipment that is located in or on the Mobile Source to accomplish the intended use of the Mobile Source (To bring the Mobile Source to the manufacturer’s recommended);
	4) When a Mobile Source is in queue to be inspected by U.S. military personnel prior to gaining access to a U.S. military installation.”


	2. All Work shall be conducted to ensure that no harmful effects are caused to adjacent Sensitive Receptor Sites. When placing heavy equipment and accepting deliveries, diesel powered engines shall be located away from fresh air intakes, air condition...
	3. If any diesel powered non-road construction equipment is found to be in non-compliance with these provisions by the Owner’s Project Manager, the Contractor or Construction Manager will be issued a Non-Conformance Notice with an immediate right to c...
	4. Any costs associated with these provisions shall be included in the general cost of the contract. In addition, there shall be no time granted to the Contractor or Construction Manager for compliance with these provisions. The Contractor or Construc...
	5. The Contractor or Construction Manger may request a waiver to all or portions of these provisions with written justification to the University Project Manager as to why the Contractor, Construction Manager or Subcontractor cannot comply with these ...

	1.05 EQUIPMENT AND VEHICLES
	1. Contractor shall review construction vehicle and equipment exhaust outlets in relationship to existing plant material with Owner. If exhaust is directed at existing plant material the placement of the equipment shall be altered or the exhaust outle...
	2. Engine braking or exhaust braking shall be prohibited on campus roads and surrounding state roads leading to any campus.
	A. Protection of Land Resources:
	Prior to construction, identify all land resources to be preserved within the work area. Do not remove, cut, deface, injure, or destroy land resources including trees, shrubs, vines, grasses, top soil, and land forms without permission from the Reside...
	1. Work Area Limits: Include within the Site Logistics Plan and prior to any construction, mark the areas that require work to be performed under this contract. Mark or fence isolated areas within the general work area that are to be saved and protect...
	2. Protection of Landscape: Protect trees, shrubs, vines, grasses, land forms, and other landscape features shown on the drawings to be preserved by marking, fencing, or using any other approved techniques.
	a. Box and protect from damage existing trees and shrubs to remain on the construction site.
	b. Immediately repair all damage to existing trees and shrubs by trimming, cleaning, and painting with antiseptic tree paint.
	c. Do not store building materials or perform construction activities closer to existing trees or shrubs than the farthest extension of their limbs.


	B. Protection of Water Resources:
	Sedimentation and Erosion Control (E&S) measures are required for all University projects involving earthwork to prevent the movement of sediments off construction sites into nearby water bodies by implementing sedimentation and erosion controls. For ...
	1. Contractor must adhere to all requirements of any permit(s) under this project, including but not limited to General Permit for the Discharge of Stormwater and Dewatering Wastewaters from Construction Activities (Construction GP) Notable requiremen...
	a. Follow the erosion control plan and stormwater pollution prevention plan (if applicable)contained in the project documents;
	b. Inspect E&S per the requirements in the construction GP;
	c. Perform turbidity sampling per the requirements in the construction GP and submit the results to the CTDEEP (if applicable);
	d. Minimize dust;
	e. Maintain all controls such as silt fence, anti-tracking pads, and catch basin silt sacks;

	2. The dumping of liquids in the storm sewer is prohibited.
	3. All post-construction stormwater structures shall be cleaned of sediments and any remaining silt fence and silt sacks shall be removed upon stabilization of the project’s site soils.

	C. Waste Disposal:
	1. Handle and dispose of solid wastes in such a manner that will prevent contamination of the environment. Place solid wastes (excluding clearing debris) in containers that are emptied on a regular schedule. Transport all solid waste off Government pr...
	2. Store chemical waste away from the work areas in corrosion resistant containers and dispose of waste in accordance with Federal, State, and local regulations.
	3. Handle discarded materials other than those included in the solid waste category as directed by the Resident Engineer.

	D. Protection of Air Resources:
	Protection of Air Resources: Keep construction activities under surveillance, management, and control to minimize pollution of air resources. Burning is not permitted on the job site. Keep activities, equipment, processes, and work operated or perform...
	1. Control of Particulate Matter and Visible Emissions (Regulations of Connecticut State
	Agencies (RCSA) § 22a-174-18):
	a. Control dust particles, aerosols, and gaseous by-products from all construction activities, processing, and preparation of materials (such as from asphaltic batch plants) at all times, including weekends, holidays, and hours when work is not in pro...
	b. Maintain all excavations, stockpiles, haul roads, permanent and temporary access roads, plant sites, spoil areas, borrow areas, and all other work areas within or outside the project boundaries free from particulates which would cause a hazard or a...
	2. Control of Organic Compound Emissions (RCSA § 22a-174-20): Control organic compound emissions from equipment to applicable State allowable limits.
	3. Control of Odors (RCSA § 22a-174-23): Control odors of construction activities and prevent obnoxious odors from occurring.

	E. Reduction of Noise: Minimize noise using every action possible. Perform noise-producing work in less sensitive hours of the day or week as directed by the Resident Engineer. Maintain noise-produced work at or below the decibel levels and within the...
	1. Perform construction activities involving repetitive, high-level impact noise only between 8:00 a.m. and 8:00 p.m unless otherwise permitted by local ordinance or the Owner. Repetitive impact noise on the property shall not exceed the following dB ...
	2. Provide sound-deadening devices on equipment and take noise abatement measures that are necessary to comply with the requirements of this contract, consisting of, but not limited to, the following:
	a. Use shields or other physical barriers to restrict noise transmission.
	b. Provide soundproof housings or enclosures for noise-producing machinery.
	c. Use efficient silencers on equipment air intakes.
	d. Use efficient intake and exhaust mufflers on internal combustion engines that are maintained so equipment performs below noise levels specified.
	e. Line hoppers and storage bins with sound deadening material.
	f. Conduct truck loading, unloading, and hauling operations so that noise is kept to a minimum.

	3. 3. Measure sound level for noise exposure due to the construction at least once every five successive days while work is being performed above 75 dB(A) noise level. Measure noise exposure at the property line or 15 m (50 feet) from the noise source...

	F. Final Clean-up: On completion of project and after removal of all debris, rubbish, and temporary construction, Contractor shall leave the construction area in a clean condition satisfactory to Owner and Engineer requirements. Cleaning shall include...
	END OF SECTION



	01-6000 - PRODUCT REQUIREMENTS
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Requirements:
	1. Division 01 Section "Allowances" for products selected under an allowance.
	2. Division 01 Section "Alternates" for products selected under an alternate.
	3. Division 01 Section "Substitution Procedures" for requests for substitutions.


	1.03 DEFINITIONS
	C. Products:  Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility.  Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process to have the indicated qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics that e...

	B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qu...

	1.04 ACTION SUBMITTALS
	A. Comparable Product Requests:  Submit request for consideration of each comparable product.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Include data to indicate compliance with the requirements specified in Division One Section "Substitutions”.
	2. Architect's Action:   Review action shall follow all requirements specified in Division One Sections on “Substitutions” and “Submittals”.
	a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures."
	b. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.


	B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section "Submittal Procedures." Show compliance with requirements.

	1.05 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.
	1. Each contractor is responsible for providing products and construction methods compatible with products and construction methods of other contractors.
	2. If a dispute arises between contractors over concurrently selectable but incompatible products, Architect will determine which products shall be used.


	1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING
	B. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to determine compliance with the Contract Documents and to determine that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	6. Protect stored products from damage and liquids from freezing.
	7. Provide a secure location and enclosure at Project site for storage of materials and equipment by Owner's construction forces.  Coordinate location with Owner.


	1.07 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by the Contract Documents to provide specific rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using indicated form properly executed.
	3. See Divisions 02 through 33 Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.01 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.
	6. Or Equal:  For products specified by name and accompanied by the term "or equal," or "or approved equal," or "or approved," comply with requirements in "Comparable Products" Article to obtain approval for use of an unnamed product.

	B. Product Selection Procedures: Product selection is governed by the Contract Documents and governing regulations and not by previous Project experience. Procedures governing product selection include the following:
	1. Proprietary Specification Requirements: Where Specifications name only a single manufacturer and product, provide the named product that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be cons...
	2. Semi proprietary Specification Requirements: Where Specifications name three or more products or manufacturers, provide one of the products indicated. Comparable products or substitutions for Contractor's convenience will not be considered.
	a. Where products or manufacturers are specified by name, accompanied by the term “or equal,” or “or approved equal” comply with the provisions concerning “substitutions” to obtain approval for use of an unnamed product.

	3. Non-Proprietary Specifications: When the Specifications list products or manufacturers that are available and may be incorporated in the Work, but do not restrict the Contractor to use of these products only, the Contractor may propose any availabl...
	4. Descriptive Specification Requirements: Where Specifications describe a product or assembly, listing exact characteristics required, with or without use of a brand or trade name, provide a product or assembly that provides the characteristics and o...
	5. Performance Specification Requirements: Where Specifications require compliance with performance requirements, provide products that comply with these requirements, and are recommended by the manufacturer for the application indicated. General over...
	a. Manufacture’s recommendations may be contained in published product literature, or by the manufacturer’s certification of performance.

	6. Basis-of-Design Product:  Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufactur...
	7. Visual Matching Specification:  Where Specifications require "match Architect's sample", provide a product that complies with requirements and matches Architect's sample.  Architect's decision will be final on whether a proposed product matches.
	a. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Division 01 Section "Substitution Procedures" for proposal of product.

	8. Visual Selection Specification:  Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or similar phrase, select a product that complies with requirements.  Architect will select color, gloss, pattern, de...
	9. Allowances: Refer to individual Specification Sections and provisions in Section 01-2100, Allowances, for allowances that control product selection, and for procedures required for processing such selections.


	2.02 COMPARABLE PRODUCTS
	A. Conditions for Consideration:  Architect will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, Architect may return requests without action, except to ...
	1. Evidence that the proposed product does not require revisions to the Contract Documents that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Proposed changes are in keeping with the intent of Contract Documents.
	3. The request is timely, fully documented and properly submitted.
	4. The request is directly related to an “or equal” clause or similar language in the Contract Documents.
	5. The specified product or method of construction cannot be provided within the Contract Time.
	a. The request will not be considered if the product or method cannot be provided as a result of failure to pursue the Work promptly or coordinate activities properly.

	6. The specified product or method of construction cannot receive necessary approval by a governing authority.
	7. A substantial advantage is offered the Owner, in terms of cost, time, energy conversation or other considerations of merit, after deduction offsetting responsibilities the Owner may be required to bear.
	a. Additional responsibilities for the Owner may include additional compensation to the Architect for redesign and evaluation services, increased cost of other construction by the Owner or separate Contractors, and similar considerations.

	8. The specified product or method of construction cannot be provided in a manner that is compatible with other material, and where the Contractor certifies that the comparable product will overcome the incompatibility.
	9. The specified product or method of construction cannot be coordinated with other materials, and where the Contractor certifies that the proposed comparable product can be coordinated.
	10. The specified product or method of construction cannot provide a warranty required by the Contract Documents and where the Contractor certifies that the proposed comparable product provide the required warranty.
	11. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements...
	12. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	13. Samples, if requested.

	C. The Contractor’s submittal and Architect’s acceptance of Shop Drawings, Product Data or Samples that relate to construction activities not complying with the Contract Documents does not constitute an acceptable or valid submittal, nor does it const...


	PART 3 -  EXECUTION
	3.01 INSTALLATION OF PRODUCTS:
	A. Comply with manufacturer’s instructions and recommendations for installation of products in the applications indicated. Anchor each product securely in place, accurately located and aligned with other work.
	1. Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.




	01-7300 - EXECUTION
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. Installation of the Work.
	4. Cutting and patching.
	5. Coordination of Owner-installed products.
	6. Progress cleaning.
	7. Starting and adjusting.
	8. Protection of installed construction.

	B. Related Requirements:
	1. Division 01 Section "Summary" for limits on use of Project site.
	2. Division 01 Section "Submittal Procedures" for submitting surveys.
	3. Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	4. Division 02 Section "Selective Structure Demolition" for demolition and removal of selected portions of the building.
	5. Division 07 Section "Penetration Firestopping" for patching penetrations in fire-rated construction.


	1.03 DEFINITIONS
	C. Cutting:  Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching:  Fitting and repair work required to restore construction to original conditions after installation of other work.

	1.04 INFORMATIONAL SUBMITTALS
	C. Certificates:  Submit certificate signed by land surveyor certifying that location and elevation of improvements comply with requirements.
	D. Cutting and Patching Plan:  Submit plan describing procedures at least fourteen (14) days prior to the time cutting and patching will be performed.  Include the following information:
	1. Extent:  Describe reason for and extent of each occurrence of cutting and patching.
	2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building appearance and other significant visual elements.
	3. Products:  List products to be used for patching and firms or entities that will perform patching work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utilities and Mechanical and Electrical Systems:  List services and systems that cutting and patching procedures will disturb or affect.  List services and systems that will be relocated and those that will be temporarily out of service.  Indicate ...
	a. Include description of provisions for temporary services and systems during interruption of permanent services and systems.



	1.2 QUALITY ASSURANCE
	A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land-surveying and GIS services of the kind indicated.
	B. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements:  When cutting and patching structural elements, notify Architect of locations and details of cutting and await directions from Architect before proceeding.  Shore, brace, and support structural elements during cutting and patch...
	2. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	3. Other Construction Elements:  Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased ma...
	4. Visual Elements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qual...

	C. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved in cutting and patching, including mechanical and electrical trades for review of plan.  Review areas of potential interference and conflict.  Coordinat...
	D. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	1. For projects requiring compliance with sustainable design and construction practices and procedures, use products for patching that comply with requirements in sustainable design requirement Sections.

	B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Architect for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Existing Conditions:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed.  Before beginning sitework, investigate and verify the existence and location of underground utilities, m...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; underground electrical services, and other utilities.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleran...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

	C. Written Report:  Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	1. Description of the Work.
	2. List of detrimental conditions, including substrates.
	3. List of unacceptable installation tolerances.
	4. Recommended corrections.

	D. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.02 PREPARATION
	E. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction. And coord...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	1. Verification of measurements and locations shall be performed by a licensed surveyor who will collect the GIS coordinates that will be included in the final as-built documentation.

	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of Contractor, submit a request for information to Archite...

	3.03 CONSTRUCTION LAYOUT
	A. Verification:  Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are discovered, notify Architect promptly.
	B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices.
	1. Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.
	2. Establish limits on use of Project site.
	3. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain required dimensions.
	4. Inform installers of lines and levels to which they must comply.
	5. Check the location, level and plumb, of every major element as the Work progresses.
	6. Notify Architect when deviations from required lines and levels exceed allowable tolerances.
	7. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work.  Transfer survey markings and elevations for ...
	E. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and levels.  Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments...

	3.2 FIELD ENGINEERING
	A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work.  Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without prior written approval of Owner.  Report lost or destroyed permanent benchmarks or control points promptly.  Report the need to relocate permanent benchmarks or control points ...
	2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base replacements on the original survey control points.

	B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points.  Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed.  Restore marked construction to its original condition.

	C. Certified Survey:  On completion of foundation walls, major site improvements, and other work requiring field-engineering services, prepare a certified survey showing dimensions, locations, angles, and elevations of construction and sitework.

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
	4. Document slope and locations of material and product below and above ground on all utilities.  Such documentation shall be performed by a licensed surveyor who will collect the GIS coordinates that will be included in the final as-built documentation.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on site and placement in permanent locations.
	F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels or create high vibrations.
	G. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	H. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work.  Where size and type of attachment...
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...

	I. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect as approved by the Architect.  Fit exposed connections together to form hairline joints.
	J. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 CUTTING AND PATCHING
	A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support:  Provide temporary support of work to be cut.
	D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Division 01 Section "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.
	G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Division 31 Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work.  Patch with durable seams that are as invisible as practicable.  Provide materials and comply with installatio...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	3. Floors and Walls:  Where walls or partitions are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove in-place ...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch.  Provide additional ...

	4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

	I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.5 OWNER-INSTALLED PRODUCTS
	A. Site Access:  Provide access to Project site for Owner's construction personnel.
	B. Coordination:  Coordinate construction and operations of the Work with work performed by Owner's construction personnel.
	1. Construction Schedule:  Inform Owner of Contractor's preferred construction schedule for Owner's portion of the Work.  Adjust construction schedule based on a mutually agreeable timetable.  Notify Owner if changes to schedule are required due to di...
	2. Preinstallation Conferences:  Include Owner's construction personnel at preinstallation conferences covering portions of the Work that are to receive Owner's work.  Attend preinstallation conferences conducted by Owner's construction personnel if p...


	3.08 PROGRESS CLEANING
	C. General:  Clean Project site and work areas daily, including common areas.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 33T80 deg F33T.
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.

	4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are working concurrently.
	5. Follow all Owner sustainable design requirements, not limited to LEED.

	D. Site:  Maintain Project site free of waste materials and debris.
	E. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove of non-hazardous liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	F. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	G. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	H. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	I. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials down sewers or into waterways.  Comply with waste disposal requirements in Construction Waste Management and Disposal.
	J. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	K. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	L. Limiting Exposures:  Supervise construction operations to assure that no part of the construction completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.6 STARTING AND ADJUSTING
	A. Coordinate startup and adjusting of equipment and operating components with requirements in "General Commissioning Requirements."
	B. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	C. Adjust equipment for proper operation.  Adjust operating components for proper operation without binding.
	D. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	E. Manufacturer's Field Service:  Comply with qualification requirements in Division 01 Section "Quality Requirements."

	3.10 PROTECTION OF INSTALLED CONSTRUCTION
	F. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.



	01-7700 - CLOSEOUT PROCEDURES
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warrantee Requirements
	4. Submittal of Warranties.
	5. Revenue Services Requirements
	6. Final cleaning.
	7. Repair of the Work.

	B. Related Requirements:
	1. Division 01 Section "Photographic Documentation" for submitting final completion construction photographic documentation.
	2. Division 01 Section "Execution" for progress cleaning of Project site.
	3. Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.
	4. Division 01 Section "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.
	5. Division 01 Section “Demonstration and Training” for requirements for instructing Owner’s personnel
	6. Divisions 02 through 33 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 ACTION SUBMITTALS
	A. Product Data:  For cleaning agents.
	B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items:  Final submittal at Final Completion.

	1.04 CLOSEOUT SUBMITTALS
	D. Certificates of Release:  From authorities having jurisdiction.
	B. Certificate of Insurance:  For continuing coverage.
	C. Field Report:  For pest control inspection.

	1.05 MAINTENANCE MATERIAL SUBMITTALS
	A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in other Sections.

	1.06 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed and corrected (Contractor's punch list), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion.  List items below that are incomplete at time of request.
	1. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including project record documents, operation and maintenance manuals, final completion construction photographic documentation, damage or settlement surveys, property surveys, and...
	3. Submit closeout submittals specified in individual Divisions 02 through 33 Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Divisions 02 through 33 Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by University Representative.  Label with manufact...
	a. Schedule of Maintenance Material Items:  Prepare and submit schedule of maintenance material submittal items, including name and quantity of each item and name and number of related Specification Section.  Obtain University Representative signature...

	5. Submit test/adjust/balance records.
	6. Submit sustainable design submittals required in Division 01 sustainable design requirements Section and in individual Division 02 through 33 Sections.
	7. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

	C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion.  List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.  Submit demonstration and training video recordings when specified in Division 01 Section "Demonstration and Training."
	6. Advise Owner of changeover in heat and other utilities.
	7. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Complete final cleaning requirements, including touchup painting.
	10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection:  Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests.  On receipt of request, Architect will either proceed w...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for final completion.


	1.06 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion:  Before requesting final inspection for determining final completion, complete the following:
	1. Submit a final Application for Payment request with releases and supporting documentation not previously submitted and accepted. Include certificates of insurance for products and completed operations where required.
	2. Submit an updated final Application for Payment statement, accounting for final additional charges to the Contract Sum.
	3. Certified List of Incomplete Items:  Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect.  Certified copy of the list shall state that each ...
	4. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	5. Submit final meter readings for utilities, a measured record of stored fuel, and similar data as of the date of Substantial Completion, or when the Owner took possession of and responsibility for corresponding elements of the Work.
	6. Submit consent of surety to final payment.
	7. Submit a final liquidated damages settlement statement.

	B. Inspection:  Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests.
	C. On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payment after inspection or will notify Contractor of construction that must be c...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Upon completion of reinspection, the University Representative with advice of the Architect will prepare a Certificate of Final Acceptance, or advise the Contractor of Work that is incomplete or of obligations that have not been fulfilled but are r...
	3. If necessary, reinspection will be repeated.


	1.07 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List:  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits o...
	1. Organize list of spaces in sequential order.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format or format approved by Owner:
	a. PDF electronic file.  Architect will return annotated file.



	1.08 WARRANTY REQUIREMENTS
	A. Related Damages and Losses:  When correcting warranted Work that has failed, remove and replace other Work that has been damaged as a result of such failure or that must be removed and replaced to provide access for correction of warranted Work.
	B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated warranty shall be equal to the original warranty with an equitabl...
	C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or rebuild the Work to an acceptable condition complying with requirements of Contract Documents.  The Contractor is responsible for the cost of replacing or ...
	D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied warranties, and shall not limit the duties, obligations, rights and remedies otherwise available under the law, nor shall warranty periods be interpreted as limitati...
	E. The Owner reserves the right to refuse to accept Work for the Project where a special warranty, certification, or similar commitment is required on such Work or part of the Work, until evidence is presented that entities required to countersign suc...

	1.09 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal:  Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated, or when delay in submittal of warranties might limit ...
	B. All work shall be covered by the standard one (1) year guarantee as set forth in the General Conditions.  The Contractor shall visit the project site at 11 months into the guarantee period to determine the scope of any required guarantee work.  The...
	C. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	D. Specific requirements for warranties for the Work and products and installations that are specified to be warrantee are included in the individual Sections of Divisions 2 through 33.
	E. Disclaimers and limitations: Manufacturer’s disclaimers and limitations on product warranties do not relieve the Contractor of the warranty on the Work that incorporates the products, nor does it relieve suppliers, manufacturers, and subcontractors...
	F. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 32T8-1/2-by-11-inch32T paper.
	2. Address to: Executive Director of Architectural and Engineering Services, Office of Architectural and Engineering Services, University of Connecticut Box Unit-3038, Storrs, Connecticut 06269-3038
	3. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	4. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name and number, and name of Contractor.
	5. Warranty Electronic File:  Scan warranties and bonds and assemble complete warranty and bond submittal package into a single indexed electronic PDF file with links enabling navigation to each item.  Provide bookmarked table of contents at beginning...
	6. All required guarantees/warranties will be by the respective company made out to the University of Connecticut.
	7. All guarantees/warranties supplied by subcontractors or manufacturers shall be countersigned by the General Contractor.

	G. Provide additional copies of each warranty to include in operation and maintenance manuals.

	1.10 REVENUE SERVICES REQUIREMENTS
	A. Upon receipt of the Certificate of Substantial Completion, the Contractor shall submit the following information required by the Connecticut Department of Revenue Services.
	1. The identity and addresses of all subcontractors performing work on the project.
	2. The Connecticut tax registration numbers of the General Contractors and all subcontractors.
	3. The Federal Social Security account numbers, or Federal Employer Identification numbers, or both, if applicable, for the General Contractor and all subcontractors.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.01 FINAL CLEANING
	A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Clean catch basins affected by construction activities.
	c. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	d. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	e. Remove tools, construction equipment, machinery, and surplus material from Project site.
	f. Remove snow and ice to provide safe access to building.
	g. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	i. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Polish mirrors and glass, taking care not to scratch surfaces.
	j. Remove labels that are not permanent.
	k. Clean and polish tile and other glazed surfaces affected by construction activity.
	l. Clean and polish finish hardware affected by construction activity.
	m. Clean exposed surfaces of diffusers, registers, and grills affected by construction activity.
	n. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency that were affected by construction activity.
	o. Leave Project clean and ready for occupancy.


	C. Pest Control:  Comply with pest control requirements in Division 01 Section "Temporary Facilities and Controls." Prepare written report.
	D. Removal of Protection: Remove temporary protection and facilities installed for protection of the Work during construction.
	E. Compliance: Comply with regulations of authorities having jurisdiction and safety standards for cleaning. Do not burn waste materials. Do not fury debris or excess materials on the Owner’s property. Do not discharge volatile, harmful or dangerous m...
	1. Where extra materials of value remaining after completion of associated Work have become the Owner’s property, arrange for disposition of these materials as directed.


	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations before requesting inspection for determination of Substantial Completion.
	B. Repair or remove and replace defective construction.  Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.  Where damaged or worn items cannot b...
	1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other damaged transparent materials.
	2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  Replace finishes and surfaces that that already show evidence of repair or restoration.
	a. Do not paint over "UL" and other required labels and identification, including mechanical and electrical nameplates.  Remove paint applied to required labels and identification.

	3. Replace parts subject to operating conditions during construction that may impede operation or reduce longevity.
	4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.


	3.03 CERTIFICATIONS
	A. The Contractor, at complete of construction, shall provide to the University a “Certificate of Substantial Compliance” bearing original signatures of an officer of the company stating: “this is to CERTIFY that, in my professional opinion, the compl...
	B. Prior to Owners’ approval and acceptance, mechanical and electrical systems shall be fully operational.


	PART 4 -  SCHEDULES
	4.01 SCHEDULE OF WARRANTIES
	A. Schedule:  Provide warranties and bonds on products and installations as specified in the following Sections:
	1. Section 07920 – Joint Sealants     Joint Sealants
	2. Section 08520 – Aluminum Windows  Aluminum Windows
	3. Section 08800 – Glass and Glazing   Insulating Glass




	01-7823 - OPERATION AND MAINTENANCE DATA
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory.
	2. Emergency manuals.
	3. Operation manuals for systems, subsystems, and equipment.
	4. Product maintenance manuals.
	5. Systems and equipment maintenance manuals.

	B. Related Requirements:
	1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for operation and maintenance manuals.
	2. Divisions 02 through 33 Sections for specific operation and maintenance manual requirements for the Work in those Sections.


	1.03 DEFINITIONS
	C. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem:  A portion of a system with characteristics similar to a system.

	1.04 CLOSEOUT SUBMITTALS
	A. Manual Content:  Operations and maintenance manual content is specified in individual Specification Sections to be reviewed at the time of Section submittals.  Submit reviewed manual content formatted and organized as required by this Section.
	1. Architect will comment on whether content of operations and maintenance submittals are acceptable.
	2. Where applicable, clarify and update reviewed manual content to correspond to revisions and field conditions.

	B. Format:  Submit operations and maintenance manuals in the following format:
	1. PDF electronic file.  Assemble each manual into a composite electronically indexed file.  Submit on digital media acceptable to Architect.
	a. Name each indexed document file in composite electronic index with applicable item name.  Include a complete electronically linked operation and maintenance directory.
	b. Enable inserted reviewer comments on draft submittals.

	2. Three paper copies, separately bound.  Include a complete operation and maintenance directory.  Enclose title pages and directories in clear plastic sleeves.

	C. Initial Manual Submittal:  Submit draft copy of each manual at least 30 days before commencing demonstration and training.  Architect will comment on whether general scope and content of manual are acceptable.
	D. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for Substantial Completion and at least 15 days before commencing demonstration and training.  Architect will return copy with comments.
	1. Correct or revise each manual to comply with Architect's comments.  Submit copies of each corrected manual within 15 days of receipt of Architect's comments and prior to commencing demonstration and training.



	PART 2 -  PRODUCTS
	2.01 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and maintenance data and materials, listing items and their location to facilitate ready access to desired information.  Include a section in the directory for each of t...
	1. List of documents.
	2. List of systems.
	3. List of equipment.
	4. Table of contents.

	B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, assign a designat...

	2.02 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following materials, in t...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page:  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name and contact information for Contractor.
	6. Name and contact information for Architect.
	7. Name and contact information for Commissioning Authority, (if applicable).
	8. Names and contact information for major consultants to the Architect that designed the systems contained in the manuals.
	9. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	1. If operation or maintenance documentation requires more than one volume to accommodate data, include comprehensive table of contents for all volumes in each volume of the set.

	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	E. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic PDF file for each manual type required.
	1. Electronic Files:  Use electronic files prepared by manufacturer where available.  Where scanning of paper documents is required, configure scanned file for minimum readable file size.
	2. File Names and Bookmarks:  Enable bookmarking of individual documents based on file names.  Name document files to correspond to system, subsystem, and equipment names used in manual directory and table of contents.  Group documents for each system...

	F. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes.
	1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 32T8-1/2-by-11-inch32T paper; with clear plastic sleeve on spine to hold label describing contents and with pockets i...
	a. If two or more binders are necessary to accommodate data of a system, organize data in each binder into groupings by subsystem and related components.  Cross-reference other binders if necessary to provide essential information for proper operation...
	b. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents, and indicate Specification Section number on bottom of spine.  Indicate volume number for multipl...

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenc...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software storage media for computerized electronic equipment.
	4. Supplementary Text:  Prepared on 32T8-1/2-by-11-inch 32Twhite bond paper.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.
	8. Chemical release or spill.

	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	2.04 OPERATION MANUALS
	E. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions.  Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor has delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	B. Descriptions:  Include the following:
	1. Product name and model number.  Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.05 PRODUCT MAINTENANCE MANUALS
	F. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.


	2.06 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	1. Standard maintenance instructions and bulletins.
	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training video recording, if available.

	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, quarterly, semiannual, and annual frequencies.
	2. Maintenance and Service Record:  Include manufacturers' forms for recording maintenance.

	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 3 -  EXECUTION
	3.01 MANUAL PREPARATION
	A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that provides an organized reference to emergency, operation, and maintenance manuals.
	B. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	C. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	D. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	1. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original project record documents as part of operation and maintenance manuals.
	2. Comply with requirements of newly prepared record Drawings in Division 01 Section "Project Record Documents."

	G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.



	01-7839 - PROJECT RECORD DOCUMENTS
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for project record documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.
	4. Miscellaneous record submittals.

	B. Related Requirements:
	1. Division 01 Section "Closeout Procedures" for general closeout procedures.
	2. Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.
	3. Divisions 02 through 33 Sections for specific requirements for project record documents of the Work in those Sections.


	1.03 CLOSEOUT SUBMITTALS
	C. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit copies of record Drawings as follows:
	a. Initial Submittal:
	1) Submit one (1) paper-copy set of marked-up record prints.
	2) Architect will indicate whether general scope of changes, additional information recorded, and quality of drafting are acceptable.

	b. Final Submittal:
	1) Submit one (1) paper-copy set of marked-up record prints.
	2) Print each drawing, whether or not changes and additional information were recorded.



	B. Record Specifications:  Submit one paper copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one paper copy of each submittal.
	1. Where record Product Data are required as part of operation and maintenance manuals, submit duplicate marked-up Product Data as a component of manual.

	D. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous record-keeping requirements and submittals in connection with various construction activities.  Submit one paper copy of each submittal.
	E. Reports:  Submit written report monthly indicating items incorporated into project record documents concurrent with progress of the Work, including revisions, concealed conditions, field changes, product selections, and other notations incorporated.


	PART 2 -  PRODUCTS
	2.01 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as modifications are issued.
	1. Preparation:  Mark record prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the markup before enclosing concealed installations.
	e. Cross-reference record prints to corresponding archive photographic documentation.

	2. Content:  Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Depths of foundations below first floor.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Changes made by Change Order or Construction Change Directive.
	k. Changes made following Architect's written orders.
	l. Details not on the original Contract Drawings.
	m. Field records for variable and concealed conditions.
	n. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize record prints and newly prepared record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect and or Construction Manager.
	e. Name of Contractor.



	2.02 RECORD SPECIFICATIONS
	C. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. For each principal product, indicate whether record Product Data has been submitted in operation and maintenance manuals instead of submitted as record Product Data.
	5. Note related Change Orders and record Drawings where applicable.

	B. Format:  Submit Record Specifications as paper copy.

	2.03 RECORD PRODUCT DATA
	C. Preparation:  Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders] and record Drawings where applicable.

	B. Format:  Submit record Product Data as paper copy.

	2.2 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and identify each, ready for continued use...
	B. Format:  Submit miscellaneous record submittals as paper copy.


	PART 3 -  EXECUTION
	3.01 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for project record document purposes.  Post changes and revisions to project record documents as they occur; do not wait until end of Project.
	B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use project record documents for construction purposes.  Maintain record documents...



	01-7900 - DEMONSTRATION AND TRAINING
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.

	B. Related Requirements:
	1. Divisions 02 through 33 Sections for specific requirements for demonstration and training for products in those Sections.


	1.2 INFORMATIONAL SUBMITTALS
	A. Instruction Program:  Submit outline of instructional program for demonstration and training, including a list of training modules and a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module....
	1. Indicate proposed training modules using manufacturer-produced demonstration and training video recordings for systems, equipment, and products in lieu of video recording of live instructional module.

	B. Attendance Record:  For each training module, submit list of participants and length of instruction time.

	1.04 QUALITY ASSURANCE
	A. Facilitator Qualifications:  A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or educatio...
	B. Instructor Qualifications:  A factory-authorized service representative, complying with requirements in Division 01 Section "Quality Requirements," experienced in operation and maintenance procedures and training.
	C. Pre-instruction Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Review methods and procedures related to demonstration and training including, but not limited...
	1. Inspect and discuss locations and other facilities required for instruction.
	2. Review and finalize instruction schedule and verify availability of educational materials, instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
	3. Review required content of instruction.
	4. For instruction that must occur outside, review weather and forecasted weather conditions and procedures to follow if conditions are unfavorable.


	1.05 COORDINATION
	A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to minimize disrupting Owner's operations and to ensure availability of Owner's personnel.
	B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	C. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Architect.

	1.06 PRODUCTS
	1.07 INSTRUCTION PROGRAM
	D. Program Structure:  Develop an instruction program that includes individual training modules for each system and for equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following as applica...
	1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation:  Review the following items in detail:
	a. Emergency manuals.
	b. Operations manuals.
	c. Maintenance manuals.
	d. Project record documents.
	e. Identification systems.
	f. Warranties and bonds.
	g. Maintenance service agreements and similar continuing commitments.

	3. Emergencies:  Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations:  Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments:  Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting:  Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance:  Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	8. Repairs:  Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 2 -  EXECUTION
	2.01 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module.  Assemble training modules into a training manual organized in coordination with requirements in Division 01 Section "Operations and Maintenance ...
	B. Set up instructional equipment at instruction location.

	2.02 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish Contractor with names and positions of participants.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner through Owners Representative with at least seven days' advance notice.

	D. Training Location and Reference Material:  Conduct training on-site in the completed and fully operational facility using the actual equipment in-place.  Conduct training using final operation and maintenance data submittals.
	E. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove instructional equipment.  Restore systems and equipment to condition existing before initial training use.
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