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ADVERTISEMENT FOR BIDS 

Coastal Carolina Community College 
Administration Building & Student Center - Supplemental Cooling 
444 Western Boulevard 
Jacksonville, NC  28546 
SCO#:  24-28039-01A 

Sealed proposals will be received by Coastal Carolina Community College in the 2nd Floor Conference 
Room (Room 207) of the Institutional Support Services  Building at 444 Western Boulevard, 
Jacksonville, NC 28546, on April 24, 2025, at 2:00 pm and immediately thereafter publicly opened 
and read for construction of Supplemental Cooling Project 

A mandatory pre-bid conference will be held April 10. 2025, at 2:00 pm. in the 2nd Floor Conference 
Room (Room 207) of the Institutional Support Services Building at 444 Western Boulevard, Jacksonville, 
NC 28546. 

Preferred Brand Alternates will also be addressed at this prebid conference.  In accordance with GS 133-
3 the following items are being considered by the owner for this project: 

Project Scope Alternates: 

Alternate #1: (Preferred Brand) State the amount to be added to the base bid to provide a foam roofing 
insulation system by NCFI EnduraTech, no substitutions.  Labor shall be qualified installer 
capable of maintaining the existing roof warranty. 

Justification of any approvals will be made available to the public in writing no later than seven (7) days 
prior to bid date.   

Complete plans and specifications for this project can be obtained exclusively by contacting Bowman 
Murray Hemingway Architects, 514 Market Street, Wilmington, NC  28401, (910) 762-2621 or 
bowers@bmharch.com during normal office hours. 

Plan Deposit is $100.00. 
Electronic copies of plans and specifications will be distributed in PDF format at no cost. 

The owner reserves the unqualified right to reject any and all proposals. 

Coastal Carolina Community College 
444 Western Boulevard 
Jacksonville, NC  28546 
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N O T I C E   TO   B I D D E R S 

Coastal Carolina Community College 
Administration Building & Student Center - Supplemental Cooling 

444 Western Boulevard 
Jacksonville, NC  28546 
SCO#:  24-28039-01A 

Sealed proposals will be received by Coastal Carolina Community College in the 2nd Floor Conference 
Room (Room 207) of the Institutional Support Services Building at 444 Western Boulevard, Jacksonville, 
NC 28546, on April 24, 2025, at 2:00 pm. and immediately thereafter publicly opened and read for 
construction of Learning Resources Center First Floor Renovation. 

The project consists of installing new roof mounted dry fluid coolers to supplement cooling capacity on 
existing geothermal wellfield systems serving the Administration and Student Center buildings. Work to 
include new roof structural supports, screen walls, piping rework, DDC control modifications and new 
power supplies from existing building electrical systems.  A new ACM panel screen wall will be installed at 
the Administration Building. 

Bids will be received for a single prime contract - General Construction (which includes plumbing, 
mechanical and electrical).  All proposals shall be lump sum.   

Project name, contractor’s name, and contractor’s license number must be clearly marked on the outside of 
the bid envelope. 

You may submit your bid package in advance of the opening date. Your sealed envelope will be held and 
unsealed at the bid opening time.  If you wish to send your bid via US Mail, FedEx or UPS, please allow 
several days for delivery since the bid must be received (NOT postmarked) by the date and time stated in 
the solicitation.  

Pre-Bid Meeting 
A mandatory pre-bid conference will be held April 10, 2025, at 2:00 pm in the 2nd Floor Conference 
Room of the ISS Building at 444 Western Boulevard, Jacksonville, NC 28546. 

The meeting is also to identify preferred brand alternates and their performance standards that the owner 
will consider for approval on this project.  In accordance with General Statute GS 133-3, Specifications may 
list one or more preferred brands as an alternate to the base bid in limited circumstances.  Specifications 
containing a preferred brand alternate under this section must identify the performance standards that 
support the preference.  Performance standards for the preference must be approved in advance by the 
owner in an open meeting.  Any alternate approved by the owner shall be approved only where (i) the 
preferred alternate will provide cost savings, maintain or improve the functioning of any process or system 
affected by the preferred item or items, or both, and (ii) a justification identifying these criteria is made 
available in writing to the public. 

In accordance with GS133-3 and SCO procedures the following project scope and owner preferred brand 
items are being considered as Alternates by the owner for this project: 

Project Scope Alternates: 

Alternate #1: (Preferred Brand) State the amount to be added to the base bid to provide a foam roofing 
insulation system by NCFI EnduraTech, no substitutions.    Labor shall be qualified installer capable of 
maintaining the existing roof warranty. 
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Complete plans and specifications may be obtained from design consultant Bowman Murray Hemingway 
Architects, 514 Market St., Wilmington, NC 28401, (910-762-2621) during normal office hours. A 
refundable plan deposit in the amount of $100 is required. Partial sets will not be available. Plan 
deposits shall be mailed to Bowman Murray Hemingway Architects, 514 Market St., Wilmington, 
NC 28401, attention Susie Bowers. The deposit will be refunded upon return of the Contract Documents 
in good condition within thirty (30) days.  

PDF versions of the construction documents may be obtained by emailing bowers@bmharch.com and are 
available at no cost. 

NOTE:  The bidder shall include with the bid proposal the form Identification of Minority Business 
Participation identifying the minority business participation it will use on the project and shall include 
either Affidavit A or Affidavit B as applicable.  Forms and instructions are included within the Proposal 
Form in the bid documents.  Failure to complete these forms is grounds for rejection of the bid.  (GS143-
128.2c Effective 1/1/2002.) 

All contractors are hereby notified that they must have proper license as required under the state laws 
governing their respective trades. 

General contractors are notified that Chapter 87, Article 1, General Statutes of North Carolina, will be 
observed in receiving and awarding general contracts.  General contractors submitting bids on this project 
must have license classification for Building - Unlimited as required by the General Contractors Licensing 
Board under G.S.87-1.  

Each proposal shall be accompanied by a cash deposit, or a certified check drawn on some bank or trust 
company, insured by the Federal Deposit Insurance Corporation, of an amount equal to not less than five 
percent (5%) of the proposal, or in lieu thereof a bidder may offer a bid bond of five percent (5%) of the bid  
executed by a surety company licensed under the laws of North Carolina to execute the contract in 
accordance with the bid bond.  Said deposit shall be retained by the owner as liquidated damages in event of 
failure of the successful bidder to execute the contract within ten days after the award or to give satisfactory 
surety as required by law. 

A performance bond and a payment bond will be required for one hundred percent (100%) of the contract 
price. 

Payment will be made based on ninety-five percent (95%) of monthly estimates and final payment made 
upon completion and acceptance of work. 

No bid may be withdrawn after the scheduled closing time for the receipt of bids for a period of 60 days. 

The owner reserves the right to reject any or all bids and to waive informalities. 

Designer: Owner: 
John Murray, AIA Coastal Carolina Community College 
Bowman Murray Hemingway Architects  444 Western Boulevard 
514 Market Street Jacksonville, NC  28546  
Wilmington, NC  28401  
910-762-2621
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INSTRUCTIONS TO BIDDERS 

 
For a proposal to be considered it must be in accordance with the following instructions: 

1. PROPOSALS 

Proposals must be made in strict accordance with the Form of Proposal provided therefor, and 
all blank spaces for bids, alternates, and unit prices applicable to bidder’s work shall be 
properly filled in. When requested alternates are not bid, the proposer shall so indicate by the 
words “No Bid”. Any blanks shall also be interpreted as “No Bid”.The bidder agrees that bid 
on Form of Proposal detached from specifications will be considered and will have the same 
force and effect as if attached thereto. Photocopied or faxed proposals will not be considered. 
Numbers shall be stated both in writing and in figures for the base bids and alternates. If  
figures and writing differ, the written number will supersede the figures. 

 
Any modifications to the Form of Proposal (including alternates and/or unit prices) will 
disqualify the bid and may cause the bid to be rejected. 

The bidder shall fill in the Form of Proposal as follows: 

a. If the documents are executed by a sole owner, that fact shall be evidenced by the word 
"Owner" appearing after the name of the person executing them. 

 
b. If the documents are executed by a partnership, that fact shall be evidenced by the word 

"Co-Partner" appearing after the name of the partner executing them. 
 

c. If the documents are executed on the part of a corporation, they shall be executed by 
either the president or the vice president and attested by the secretary or  assistant 
secretary in either case, and the title of the office of such persons shall appear after their 
signatures. The seal of the corporation shall be impressed on each signature page of the 
documents. 

 
d. If the proposal is made by a joint venture, it shall be executed by each member of the joint 

venture in the above form for sole owner, partnership or corporation, whichever form is 
applicable. 

e. All signatures shall be properly witnessed. 
 

f. If the contractor's license of a bidder is held by a person other than an owner, partner or 
officer of a firm, then the licensee shall also sign and be a party to the proposal. The title 
"Licensee" shall appear under his/her signature. 

 
Proposals should be addressed as indicated in the Advertisement for Bids and be delivered, 
enclosed in an opaque sealed envelope, marked "Proposal" and bearing the title of the work, 
name of the bidder, and the contractor’s license number of the bidder. Bidders should clearly  
mark on the outside of the bid envelope which contract(s) they are bidding. 

 
Bidder shall identify on the bid, the minority businesses that will be utilized on the project with 
corresponding total dollar value of the bid and affidavit listing good faith efforts or an affidavit 
indicating work under contract will be self-performed, as required by G.S. 143-128.2(c) and 
G.S. 143-128.2(f). Failure to comply with these requirements is grounds for rejection of the 
bid. 
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For projects bid in the single-prime alternative, the names and license numbers of major 
subcontractors shall be listed on the proposal form. 

 
It shall be the specific responsibility of the bidder to deliver his bid to the proper official at the 
selected place and prior to the announced time for the opening of bids. Later delivery of a bid 
for any reason, including delivery by any delivery service, shall disqualify the bid. 

 
Unit prices quoted in the proposal shall include overhead and profit and shall be the full 
compensation for the contractor's cost involved in the work. See General Conditions, Article 
19c-1. 

2. EXAMINATION OF CONDITIONS 

It is understood and mutually agreed that by submitting a bid the bidder acknowledges that he 
has carefully examined all documents pertaining to the work, the location, accessibility and 
general character of the site of the work and all existing buildings and structures within and 
adjacent to the site, and has satisfied himself as to the nature of the work, the condition of 
existing buildings and structures, the conformation of the ground, the character, quality and 
quantity of the material to be encountered, the character of the equipment, machinery, plant 
and any other facilities needed preliminary to and during prosecution of the work, the general 
and local conditions, the construction hazards, and all other matters, including, but not limited 
to, the labor situation which can in any way affect the work under the contract, and including 
all safety measures required by the Occupational Safety and Health Act of 1970 and all rules 
and regulations issued pursuant thereto. It is further mutually agreed that by submitting a 
proposal the bidder acknowledges that he has satisfied himself as to the feasibility  and 
meaning of the plans, drawings, specifications and other contract documents for the 
construction of the work and that he accepts all the terms, conditions and stipulations 
contained therein; and that he is prepared to work in cooperation with other contractors 
performing work on the site. 

 
Reference is made to contract documents for the identification of those surveys and 
investigation reports of subsurface or latent physical conditions at the site or otherwise 
affecting performance of the work which have been relied upon by the designer in preparing 
the documents. The owner will make copies of all such surveys and reports available to the 
bidder upon request. 

 
Each bidder may, at his own expense, make such additional surveys and investigations as he 
may deem necessary to determine his bid price for the performance of the work. Any on-site 
investigation shall be done at the convenience of the owner. Any reasonable  request  for 
access to the site will be honored by the owner. 

3. BULLETINS AND ADDENDA 

Any addenda to specifications issued during the time of bidding are to be considered covered 
in the proposal and in closing a contract they will become a part thereof. It shall be the  
bidder’s responsibility to ascertain prior to bid time the addenda issued and to see that his bid 
includes any changes thereby required. 

 
Should the bidder find discrepancies in, or omission from, the drawings or documents or 
should he be in doubt as to their meaning, he shall at once notify the designer who will send 
written instructions in the form of addenda to all bidders. Notification should be no later than 
seven (7) days prior to the date set for receipt of bids. Neither the owner nor the designer will 
be responsible for any oral instructions. 
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All addenda should be acknowledged by the bidder(s) on the Form of Proposal. However, 
even if not acknowledged, by submitting a bid, the bidder has certified that he has reviewed all 
issued addenda and has included all costs associated within his bid. 

4. BID SECURITY 

Each proposal shall be accompanied by a cash deposit or a certified check drawn on some 
bank or trust company insured by the Federal Deposit Insurance Corporation, or a bid bond in 
an amount equal to not less than five percent (5%) of the proposal, said deposit to be retained 
by the owner as liquidated damages in event of failure of the successful bidder to execute the 
contract within ten (10) days after the award or to give satisfactory surety as required by law 
(G.S. 143-129). 

 
Bid bond shall be conditioned that the surety will, upon demand, forthwith make payment to 
the obligee upon said bond if the bidder fails to execute the contract. The owner may retain  
bid securities of any bidder(s) who may have a reasonable chance of award of contract for the 
full duration of time stated in the Notice to Bidders. Other bid securities may be released 
sooner, at the discretion of the owner. All bid securities (cash or certified checks) shall be 
returned to the bidders promptly after award of contracts, and no later then seven (7) days 
after expiration of the holding period stated in the Notice to Bidders. Standard Form of Bid 
Bond is included in these specifications and shall be used. 

5. RECEIPT OF BIDS 

Bids shall be received in strict accordance with requirements of the General Statutes of North 
Carolina. Bid security shall be required as prescribed by statute.  Prior to  the closing of the 
bid, the bidder will be permitted to change or withdraw his bid. Guidelines for opening of 
public construction bids are available from the State Construction Office. 

6. OPENING OF BIDS 

Upon opening, all bids shall be read aloud. Once bidding is closed, there shall not be any 
withdrawal of bids by any bidder and no bids may be returned by the designer to any bidder. 
After the opening of bids, no bid may be withdrawn, except under the provisions of General 
Statute 143-129.1, for a period of thirty days unless otherwise specified. Should the 
successful bidder default and fail to execute a contract, the contract may be awarded to the 
next lowest and responsible bidder. The owner reserves the unqualified right to reject any and 
all bids. Reasons for rejection may include, but shall not be limited to, the following: 

a. If the Form of Proposal furnished to the bidder is not used or is altered. 

b. If the bidder fails to insert a price for all bid items, alternate and unit prices requested. 

c. If the bidder adds any provisions reserving the right to accept or reject any award. 

d. If there are unauthorized additions or conditional bids, or irregularities of any kind which 
tend to make the proposal incomplete, indefinite or ambiguous as to its meaning. 

 
e. If the bidder fails to complete the proposal form where information is requested so the bid 

may be properly evaluated by the owner. 
 

f. If the unit prices contained in the bid schedule are unacceptable to the owner and the 
State Construction Office. 

g. If the bidder fails to comply with other instructions stated herein. 
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7. BID EVALUATION 

The award of the contract will be made to the lowest responsible bidder as soon as practical. 
The owner may award on the basis of the base bid and any alternates the owner chooses. 

 
Before awarding a contract, the owner may require the apparent low bidder to qualify himself 
to be a responsible bidder by furnishing any or all of the following data: 

 
a. The latest financial statement showing assets and liabilities of the company or other 

information satisfactory to the owner. 

b. A listing of completed projects of similar size. 

c. Permanent name and address of place of business. 

d. The number of regular employees of the organization and length of time the organization 
has been in business under present name. 

 
e. The name and home office address of the surety proposed and the name and address of 

the responsible local claim agent. 
 

f. The names of members of the firms who hold appropriate trade licenses, together with 
license numbers. 

 
g. If prequalified, contractor info will be reviewed and evaluated comparatively to submitted 

prequalification package. 
 

Failure or refusal to furnish any of the above information, if requested, shall constitute a basis 
for disqualification of any bidder. 

 
In determining the lowest responsible, responsive bidder, the owner shall take into 
consideration the bidder’s compliance with the requirements of G.S. 143-128.2(c), the past 
performance of the bidder on construction contracts for the State with particular concern 
given to completion times, quality of work, cooperation with other contractors, and 
cooperation with the designer and owner. Failure of the low bidder to furnish affidavit and/or 
documentation as required by G.S. 143-128.2(c) shall constitute a basis for disqualification of 
the bid. 

 
Should the owner adjudge that the apparent low bidder is not the lowest responsible, 
responsive bidder by virtue of the above information, said apparent low bidder will be so 
notified and his bid security shall be returned to him. 

8. PERFORMANCE BOND 

The successful bidder, upon award of contract, shall furnish a performance bond in an amount 
equal to 100 percent of the contract price. See Article 35, General Conditions. 

9. PAYMENT BOND 

The successful bidder, upon award of contract, shall furnish a payment bond in an amount 
equal to 100 percent of the contract price. See Article 35, General Conditions. 
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10. PAYMENTS 

Payments to the successful bidders (contractors) will be made on the basis of monthly 
estimates. See Article 31, General Conditions. 

11. PRE-BID CONFERENCE 

Prior to the date set for receiving bids, the Designer may arrange and conduct a Pre-Bid 
Conference for all prospective bidders. The purpose of this conference is to review project 
requirements and to respond to questions from prospective bidders and their  subcontractors 
or material suppliers related to the intent of bid documents. Attendance  by  prospective 
bidders shall be as required by the “Notice to Bidders”. 

12. SUBSTITUTIONS 

In accordance with the provisions of G.S. 133-3, material, product, or equipment substitutions 
proposed by the bidders to those specified herein can only be considered during the bidding 
phase until ten (10) days prior to the receipt of bids when submitted to the Designer with 
sufficient data to confirm material, product, or equipment equality. Proposed substitutions 
submitted after this time will be considered only as potential change order. 

Submittals for proposed substitutions shall include the following information: 

a. Name, address, and telephone number of manufacturer and supplier as appropriate. 

b. Trade name, model or catalog designation. 

c. Product data including performance and test data, reference standards, and technical 
descriptions of material, product, or equipment. Include color samples and samples of 
available finishes as appropriate. 

 
d. Detailed comparison with specified  products including performance capabilities, 

warranties, and test results. 
 

e. Other pertinent data including data requested by the Designer to confirm product 
equality. 

 
If a proposed material, product, or equipment substitution is deemed equal by the Designer to 
those specified, all bidders of record will be notified by Addendum. 
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GENERAL CONDITIONS OF THE CONTRACT 

The use or reproduction of this document or any part thereof is authorized for and limited to use on 
projects of the State of North Carolina, and is distributed by, through and at the discretion of the  
State Construction Office, Raleigh, North Carolina, for that distinct and sole purpose. 
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ARTICLE 1 - DEFINITIONS 

a. The contract documents consist of the Notice to Bidders; Instructions to Bidders; 
General Conditions of the Contract; special conditions if applicable; Supplementary 
General Conditions; the drawing and specifications, including all bulletins, addenda or 
other modifications of the drawings and specifications incorporated into the documents 
prior to their execution; the proposal; the contract; the performance bond; the payment 
bond; insurance certificates; the approval of the attorney general; and the certificate of the 
Office of State Budget and Management. All of these items together form the contract. 

b. The owner is the State of North Carolina through the agency named in the contract. 

c. The designer(s) are those referred to within this contract, or their authorized 
representatives. The Designer(s), as referred to herein, shall mean architect and/or 
engineer. They will be referred to hereinafter as if each were of the singular number, 
masculine gender. 

 
d. The contractor, as referred to hereinafter, shall be deemed to be either of the several 

contracting parties called the "Party of the First Part" in either of the several contracts in 
connection with the total project. Where, in special instances hereinafter, a particular 
contractor is intended, an adjective precedes the word "contractor," as "general," 
"heating," etc. For the purposes of a single prime contract, the term Contractor shall be 
deemed to be the single contracting entity identified as the “Party of the First Part” in the 
single Construction Contract. Any references or adjectives that name or infer multiple 
prime contractors shall be interpreted to mean the single prime Contractor. 

 
e. A subcontractor, as the term is used herein, shall be understood to be one who has 

entered into a direct contract with a contractor, and includes one who furnishes materials 
worked to a special design in accordance with plans and specifications covered by the 
contract, but does not include one who only sells or furnishes materials  not  requiring 
work so described or detailed. 

 
f. Written notice shall be defined as notice in writing delivered in person to the contractor, 

or to a partner of the firm in the case of a partnership, or to a member of the contracting 
organization, or to an officer of the organization in the case of a corporation, or sent to 
the last known business address of the contracting organization by registered mail. 

 
g. Work, as used herein as a noun, is intended to include materials, labor, and workmanship 

of the appropriate contractor. 
 

h. The project is the total construction work to be performed under the contract documents 
by the several contractors. 

 
i. Project Expediter, as used herein, is an entity stated in the contract documents, 

designated to effectively facilitate scheduling and coordination of work activities. See 
Article 14(f) for responsibilities of a Project Expediter. For the purposes of a single 
prime contract, the single prime contractor shall be designated as the Project 
Expediter. 

 
j. Change order, as used herein, shall mean a written order to the contractor subsequent to 

the signing of the contract authorizing a change in the contract.  The change order shall 
be signed  by the contractor, designer and the owner, and approved by the State 
Construction Office, in that order (Article 19). 
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k. Field Order, as used herein, shall mean a written approval for the contractor to proceed 
with the work requested by owner prior to issuance of a formal Change Order. The field 
order shall be signed by the contractor, designer, owner, and State Construction Office. 

 
l. Time of completion, as stated in the contract documents, is to be interpreted as 

consecutive calendar days measured from the date established in the written Notice to 
Proceed, or such other date as may be established herein (Article 23). 

 
m. Liquidated damages, as stated in the contract documents [, is an amount reasonably 

estimated in advance to cover the consequential damages associated with the Owner’s 
economic loss in not being able to use the Project for its intended purposes at the end of 
the contract’s completion date as amended by change order, if any, by reason of failure of 
the contractor(s) to complete the work within the time specified. Liquidated damages 
does not include the Owner’s extended contract administration costs (including but not 
limited to additional fees for architectural and engineering services, testing services, 
inspection services, commissioning services, etc.), such other damages directly resulting 
from delays caused solely by the contractor, or consequential damages that the Owner 
identified in the bid documents that may be impacted by any delay caused soley by the 
Contractor (e.g., if a multi-phased project-subsequent phases, delays in start other  
projects that are dependent on the completion of this Project, extension of leases and/or 
maintenance agreements for other facilities). 

 
n. Surety, as used herein, shall mean the bonding company or corporate body which is 

bound with and for the contractor, and which engages to be responsible for the 
contractor and his acceptable performance of the work. 

 
o. Routine written communications between the Designer and the Contractor are any 

communication other than a “request for information” provided in letter, memo, or 
transmittal format, sent by mail, courier, electronic mail, or facsimile. Such 
communications can not be identified as “request for information”. 

 
p. Clarification or Request for information (RFI) is a request from the Contractor 

seeking an interpretation or clarification  by the Designer relative to the contract 
documents. The RFI, which shall be labeled (RFI), shall clearly and concisely set forth  
the issue or item requiring clarification or interpretation and why the response is needed. 
The RFI must set forth the Contractor’s interpretation or understanding of the contract 
documents requirements in question, along with reasons for such an understanding. 

 
q. Approval means written or imprinted acknowledgement that materials, equipment or 

methods of construction are acceptable for use in the work. 
 

r. Inspection shall mean examination or observation of work completed or in progress to 
determine its compliance with contract documents. 

 
s. “Equal to” or “approved equal” shall mean materials, products, equipment, assemblies, 

or installation methods considered equal by the bidder in all characteristics (physical, 
functional, and aesthetic) to those specified in the contract documents. Acceptance of 
equal is subject to approval of Designer and owner. 

 
t. “Substitution” or “substitute” shall mean materials, products, equipment,  assemblies, 

or installation methods deviating in at least one characteristic (physical, functional, or 
aesthetic) from those specified, but which in the opinion of the bidder would improve 
competition and/or enhance the finished installation. Acceptance of substitution is subject 
to the approval of the Designer and owner. 
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u. Provide shall mean furnish and install complete in place, new, clean, operational, and 
ready for use. 

 
v. Indicated and shown shall mean provide as detailed, or called for, and reasonably 

implied in the contract documents. 
 

w. Special inspector is one who inspects materials, installation, fabrication, erection or 
placement of components and connections requiring special expertise to ensure 
compliance with the approved construction documents and referenced standards. 

 
x. Commissioning is a quality assurance process that verifies and documents that building 

components and systems operate in accordance to the owner’s project requirements and  the 
project design documents. 

 
y. Designer Final Inspection is the inspection performed by the design team to determine 

the completeness of the project in accordance with approved plans and specifications. 
This inspection occurs prior to SCO final inspection. 

 
z. SCO Final Inspection is the inspection performed by the State Construction Office to 

determine the completeness of the project in accordance with NC Building Codes and 
approved plans and specifications. 

 
aa. Beneficial Occupancy is requested by the owner and is occupancy or partial occupancy 

of the building after all life safety items have been completed as determined by the State 
Construction Office. Life safety items include but not limited to fire alarm, sprinkler, 
egress and exit lighting, fire rated walls, egress paths and security. 

 
bb. Final Acceptance is the date in which the State Construction Office accepts the 

construction as totally complete. This includes the SCO Final Inspection and certification 
by the designer that all punch lists are completed. 

 

ARTICLE 2 - INTENT AND EXECUTION OF DOCUMENTS 

a. The drawings and specifications are complementary, one to the other, and that which is 
shown on the drawings or called for in the specifications shall be as binding as if it were 
both called for and shown. The intent of the drawings and specifications is to establish  
the scope of all labor, materials, transportation, equipment, and any and all other things 
necessary to provide a bid for a complete job. In case of discrepancy or disagreement in 
the contract documents, the order of precedence shall be: Form of Contract, 
specifications, large-scale detail drawings, small-scale drawings. 

 
b. The wording of the specifications shall be interpreted in accordance with common usage 

of the language except that words having a commonly used technical or trade meaning 
shall be so interpreted in preference to other meanings. 

 
c. The contractor shall execute each copy of the proposal, contract, performance bond and 

payment bond as follows: 
 

1. If the documents are executed by a sole owner, that fact shall be evidenced by the 
word "Owner" appearing after the name of the person executing them. 

 
2. If the documents are executed by a partnership, that fact shall be evidenced by the 

word "Co-Partner" appearing after the name of the partner executing them. 
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3. If the documents are executed on the part of a corporation, they shall be executed by 
either the president or the vice president and attested by the secretary or assistant 
secretary in either case, and the title of the office of such persons shall appear after 
their signatures. The seal of the corporation shall be impressed on each signature 
page of the documents. 

 
4. If the documents are made by a joint venture, they shall be executed by each member 

of the joint venture in the above form for sole owner, partnership or corporation, 
whichever form is applicable to each particular member. 

5. All signatures shall be properly witnessed. 

6. If the contractor's license is held by a person other than an owner, partner or officer 
of a firm, then the licensee shall also sign and be a party to the contract. The title 
"Licensee" shall appear under his/her signature. 

 
7. The bonds shall be executed by an attorney-in-fact. There shall be attached to each 

copy of the bond a certified copy of power of attorney properly executed and dated. 
 

8. Each copy of the bonds shall be countersigned by an authorized individual agent of 
the bonding company licensed to do business in North Carolina. The title "Licensed 
Resident Agent" shall appear after the signature. 

 
9. The seal of the bonding company shall be impressed on each signature page of the 

bonds. 
 

10. The contractor's signature on the performance bond and the payment bond shall 
correspond with that on the contract. The date of performance and payment bond 
shall not be prior to the date of the contract. 

ARTICLE 3 - CLARIFICATIONS AND DETAIL DRAWINGS 

a. In such cases where the nature of the work requires clarification by the designer, such 
clarification shall be furnished by the designer with reasonable promptness by means of 
written instructions or detail drawings, or both. Clarifications and drawings shall be 
consistent with the intent of contract documents, and shall become a part thereof. 

 
b. The contractor(s) and the designer shall prepare, if deemed necessary, a schedule fixing 

dates upon which foreseeable clarifications will be required.  The schedule will be subject 
to addition or change in accordance with progress of the work. The designer shall furnish 
drawings or clarifications in accordance with that schedule. The contractor shall not 
proceed with the work without such detail drawings and/or written clarifications. 

ARTICLE 4 - COPIES OF DRAWINGS AND SPECIFICATIONS 
 

The designer or Owner shall furnish free of charge to the contractors electronic copies of 
plans and specifications. If requested by the contractor, paper copies of plans and 
specifications shall be furnished free of charge as follows: 

 
a. General contractor - Up to twelve (12) sets of general contractor drawings and 

specifications, up to six (6) sets of which shall include drawings and specifications of all 
other contracts, plus a clean set of black line prints on white paper of all appropriate 
drawings, upon which the contractor shall clearly and legibly record all work-in-place that 
is at variance with the contract documents. 
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b. Each other contractor - Up to six (6) sets of the appropriate drawings and specifications, 
up to three (3) sets of which shall include drawings and specifications of all other 
contracts, plus a clean set of black line prints on white paper of all appropriate drawings, 
upon which the contractor shall clearly and legibly record all work-in-place that is at 
variance with the contract documents. 

 
c. Additional sets shall be furnished at cost, including mailing, to the  contractor  upon 

request by the contractor. This cost shall be stated in the bidding documents. 
 

d. For the purposes of a single-prime contract, the contractor shall receive up to 30 sets of 
drawings and specifications, plus a clean set of black line prints on white paper of all 
appropriate drawings, upon which the contractor shall clearly and legibly record all work- 
in-place that is at variance with the contract documents. 

 

ARTICLE 5 - SHOP DRAWINGS, SUBMITTALS, SAMPLES, DATA 
 

a. Within 15 consecutive calendar days after the notice to proceed, each prime contractor 
shall submit a schedule for submission of all shop drawings, product data, samples, and 
similar submittals through the Project Expediter to the Designer. This schedule shall 
indicate the items, relevant specification sections, other related submittal, data, and the 
date when these items will be furnished to the designer. 

 
b. The Contractor(s) shall review, approve and submit to the Designer all Shop Drawings, 

Coordination Drawings, Product Data, Samples, Color Charts, and similar submittal data 
required or reasonably implied by the Contract Documents. Required Submittals shall 
bear the Contractor’s stamp of approval, any exceptions to the Contract Documents shall 
be noted on the submittals, and copies of all submittals shall be of sufficient quantity for 
the Designer to retain up to three (3) copies of each submittal for his own use plus 
additional copies as may be required by the Contractor. Submittals shall be presented to 
the Designer in accordance with the schedule submitted in paragraph (a).  so as to cause 
no delay in the activities of the Owner or of separate Contractors. 

 
c. The Designer shall review required submittals promptly, noting desired corrections if any, 

and retaining three (3) copies (1 for the Designer, 1 for the owner and 1 for SCO) for his 
use. The remaining copies of each submittal shall be returned to the Contractor not later 
than twenty (20) days from the date of receipt by the Designer, for the Contractor’s use 
or for corrections and resubmittal as noted by the Designer. When resubmittals are 
required, the submittal procedure shall be the same as for the original submittals. 

 
d. Approval of shop drawings/submittals by the Designer shall not be construed as relieving 

the Contractor from responsibility for compliance with the design or terms of the contract 
documents nor from responsibility of errors of any sort in the shop drawings, unless such 
lack of compliance or errors first have been called in writing to the attention of the 
Designer by the Contractor. 

ARTICLE 6 - WORKING DRAWINGS AND SPECIFICATIONS AT THE JOB SITE 

a. The contractor shall maintain, in readable condition at his job office, one complete set of 
working drawings and specifications for his work including all shop drawings. Such 
drawings and specifications shall be available for use by the designer, his authorized 
representative, owner or State Construction Office. 
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b. The contractor shall maintain at the job office, a day-to-day record of work-in-place that is 
at variance with the contract documents. Such variations shall be fully noted on project 
drawings by the contractor and submitted to the designer upon project completion and no 
later than 30 days after final acceptance of the project. 

 
c. The contractor shall maintain at the job office a record of all required tests that have been 

performed, clearly indicating the scope of work inspected and the date of approval or 
rejection. 

 

ARTICLE 7 - OWNERSHIP OF DRAWINGS AND SPECIFICATIONS 

All drawings and specifications are instruments of service and remain the property of the 
owner. The use of these instruments on work other than this contract without permission of  
the owner is prohibited. All copies of drawings and specifications other than contract copies 
shall be returned to the owner upon request after completion of the work. 

ARTICLE 8 - MATERIALS, EQUIPMENT, EMPLOYEES 
 

a. The contractor shall, unless otherwise specified, supply and pay for all labor, 
transportation, materials, tools, apparatus, lights, power, heat, sanitary facilities, water, 
scaffolding and incidentals necessary for the completion of his work, and shall install, 
maintain and remove all equipment of the construction, other utensils or things, and be 
responsible for the safe, proper and lawful construction, maintenance and use of same,  
and shall construct in the best and most workmanlike manner, a complete job and 
everything incidental thereto, as shown on the plans, stated in the specifications, or 
reasonably implied therefrom, all in accordance with the contract documents. 

 
b. All materials shall be new and of quality specified, except where reclaimed material is 

authorized herein and approved for use. Workmanship shall at all times be of a grade 
accepted as the best practice of the particular trade involved, and as stipulated in written 
standards of recognized organizations or institutes of the respective trades except as 
exceeded or qualified by the specifications. 

c. Upon notice, the contractor shall furnish evidence as to quality of materials. 

d. Products are generally specified by ASTM or other reference standard and/or by 
manufacturer's name and model number or trade name. When specified only by reference 
standard, the Contractor may select any product meeting this standard, by any 
manufacturer. When several products or manufacturers are specified as being equally 
acceptable, the Contractor has the option of using any product and manufacturer 
combination listed. However, the contractor shall be aware that the cited examples are 
used only to denote the quality standard of product desired and that they do not restrict 
bidders to a specific brand, make, manufacturer or specific name; that they are used only 
to set forth and convey to bidders the general style, type, character and quality of product 
desired; and that equivalent products will be acceptable. Request for substitution of 
materials, items,  or equipment shall be submitted to the designer for approval or 
disapproval; such approval or disapproval shall be made by the designer prior to the 
opening of bids. Alternate materials may be requested after the award if it can clearly be 
demonstrated that it is an added benefit to the owner and the designer and owner 
approves. 

 
e. The designer is the judge of equality for proposed substitution of products, materials or 

equipment. 



Page 15  

g. If at any time during the construction and completion of the work covered  by these 
contract documents, the language, conduct, or attire of any workman of the various crafts 
be adjudged a nuisance to the owner or designer, or if any workman be considered 
detrimental to the work, the contractor shall order such parties removed immediately 
from grounds. 

ARTICLE 9 - ROYALTIES, LICENSES AND PATENTS 

It is the intention of the contract documents that the work covered herein will not 
constitute in any way infringement of any patent whatsoever unless the fact of such  
patent is clearly evidenced herein. The contractor shall protect and save harmless the 
owner against suit on account of alleged or actual infringement. The contractor shall pay 
all royalties and/or license fees required on account of patented articles or processes, 
whether the patent rights are evidenced hereinafter. 

ARTICLE 10 - PERMITS, INSPECTIONS, FEES, REGULATIONS 

a. The contractor shall give all notices and comply with all laws, ordinances, codes, rules 
and regulations bearing on the conduct of the work under this contract. If the contractor 
observes that the drawings and specifications are at variance therewith, he shall promptly 
notify the designer in writing. See Instructions to Bidders, Paragraph 3, Bulletins and 
Addenda. Any necessary changes required after contract award shall be made by change 
order in accordance with Article 19. If the contractor performs any work knowing it  to  
be contrary to such laws, ordinances, codes, rules and regulations, and without such 
notice to the designer, he shall bear all cost arising therefrom. Additional requirements 
implemented after bidding will be subject to equitable negotiations. 

 
b. All work under this contract shall conform to the North Carolina State Building Code and 

other State, local and national codes as are applicable. The cost of all required 
inspections and permits shall be the responsibility of the contractor and included  within 
the bid proposal. All water taps, meter barrels, vaults and impact fees shall be paid by the 
contractor unless otherwise noted. 

 
d. Projects constructed by the State of North Carolina or by any agency or institution of the 

State are not subject to inspection by any county or municipal authorities and are not 
subject to county or municipal building codes. The contractor shall, however, cooperate 
with the county or municipal authorities by obtaining building permits. Permits shall be 
obtained at no cost. 

 
e. Projects involving local funding (community colleges) are subject also to county and 

municipal building codes and inspection by local authorities. The contractor shall pay the 
cost of these permits and inspections. 
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ARTICLE 11 - PROTECTION OF WORK, PROPERTY AND THE PUBLIC 

a. The contractors shall be jointly responsible for the entire site and the building or 
construction of the same and provide all the necessary protections, as required by the 
owner or designer, and by laws or ordinances governing such conditions. They shall be 
responsible for any damage to the owner's property, or of that of others on the job, by 
them, their personnel, or their subcontractors, and shall make good such damages. They 
shall be responsible for and pay for any damages caused to the owner. All contractors 
shall have access to the project at all times. 

 
b. The contractor shall provide cover and protect all portions of the structure when the  

work is not in progress, provide and set all temporary roofs, covers for doorways, sash 
and windows, and all other materials necessary to protect all the work on the building, 
whether set by him, or any of the subcontractors. Any work damaged through the lack of 
proper protection or from any other cause, shall be repaired or replaced without extra 
cost to the owner. 

 
c. No fires of any kind will be allowed inside or around the operations during the course of 

construction without special permission from the designer and owner. 
 

d. The contractor shall protect all trees and shrubs designated to remain in the vicinity of the 
operations by building substantial boxes around same. He shall barricade all walks, roads, 
etc., as directed by the designer to keep the public away from the construction. All 
trenches, excavations or other hazards in the vicinity of the work shall be well barricaded 
and properly lighted at night. 

 
e. The contractor shall provide all necessary safety measures for the protection of all 

persons on the job, including the requirements of the A.G.C. Accident  Prevention 
Manual in Construction, as amended, and shall fully comply with all state laws or 
regulations and North Carolina State Building Code requirements to prevent accident or 
injury to persons on or about the location of the work. He shall clearly mark  or post  
signs warning of hazards existing, and shall barricade excavations, elevator shafts, 
stairwells and similar hazards. He shall protect against damage or injury resulting from 
falling materials and he shall maintain all protective devices and signs throughout the 
progress of the work. 

 
f. The contractor shall adhere to the rules, regulations and interpretations of the North 

Carolina Department of Labor relating to Occupational Safety and Health Standards for 
the Construction Industry (Title 29, Code of Federal Regulations, Part 1926, published in 
Volume 39, Number 122, Part II, June 24, 1974, Federal Register), and revisions thereto 
as adopted by General Statutes of North Carolina 95-126 through 155. 

 
g. The contractor shall designate a responsible person of his organization as safety 

officer/inspector to inspect the project site for unsafe health and safety hazards, to report 
these hazards to the contractor for correction, and whose duties also include accident 
prevention on the project, and to provide other safety and health measures on the project 
site as required by the terms and conditions of the contract.The name of the safety 
inspector shall be made known to the designer and owner at the time  of the 
preconstruction conference and in all cases prior to any work starting on the project. 

 
h. In the event of emergency affecting the safety of life, the protection of work, or the safety 

of adjoining properties, the contractor is hereby authorized to act at his own discretion, 
without further authorization from anyone, to prevent such threatened injury or damage. 
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Any compensation claimed by the contractor on account of such action shall be 
determined as provided for under Article 19(b). 

 
i. Any and all costs associated with correcting damage caused to adjacent properties of the 

construction site or staging area shall be borne by the contractor. These costs shall 
include but not be limited to flooding, mud, sand, stone, debris, and discharging of waste 
products. 

 

ARTICLE 12 - SEDIMENTATION POLLUTION CONTROL ACT OF 1973 

a. Any land-disturbing activity performed by the contractor(s) in connection with the project 
shall comply with all erosion control measures set forth in the contract documents and 
any additional measures which may be required in order to ensure that the project is in 
full compliance with the Sedimentation Pollution Control Act of 1973, as implemented by 
Title 15, North Carolina Administrative  Code, Chapter 4, Sedimentation Control, 
Subchapters 4A, 4B and 4C, as amended (15 N.C.A.C. 4A, 4B and 4C). 

 
b. Upon receipt of notice that a land-disturbing activity is in violation of said act, the 

contractor(s) shall be responsible for ensuring that all steps or actions necessary to bring 
the project in compliance with said act are promptly taken. 

 
c. The contractor(s) shall be responsible for defending any legal actions instituted pursuant 

to N.C.G.S. 113A-64 against any party or persons described in this article. 
 

d. To the fullest extent permitted by law, the contractor(s) shall indemnify and hold harmless 
the owner, the designer and the agents, consultants and employees of the owner and 
designer, from and against all claims, damages, civil penalties, losses and expenses, 
including, but not limited to, attorneys' fees, arising out of or resulting from the 
performance of work or failure of performance of work, provided that any such claim, 
damage, civil penalty, loss or expense is attributable to a violation of the Sedimentation 
Pollution Control Act. Such obligation shall not be construed to negate, abridge or 
otherwise reduced any other right or obligation of indemnity which would otherwise exist 
as to any party or persons described in this article. 

ARTICLE 13 - INSPECTION OF THE WORK 

a. It is a condition of this contract that the work shall be subject to inspection during normal 
working hours and during any time work is in preparation and progress by the designer, 
designated official representatives of the owner, State Construction Office and those 
persons required by state law to test special work for official approval. The contractor 
shall therefore provide safe access to the work at all times for such inspections. 

 
b. All instructions to the contractor will be made only by or through the designer or his 

designated project representative. Observations made by official representatives of the 
owner shall be conveyed to the designer for review and coordination prior to issuance to 
the contractor. 

 
c. All work shall be inspected by designer, special inspector and/or State  Construction 

Office prior to being covered by the contractor. Contractor shall give a minimum two 
weeks notice unless otherwise agreed to by all parties. If inspection fails, after the first 
reinspection all costs associated with additional reinspections shall be borne by the 
contractor. 
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d. Where special inspection or testing is required by virtue of any state laws, instructions of 
the designer, specifications or codes, the contractor shall give adequate notice to the 
designer of the time set for such inspection or test, if the inspection or test will be 
conducted by a party other than the designer. Such special tests or inspections will be 
made in the presence of the designer, or his authorized representative, and it shall be the 
contractor's responsibility to serve ample notice of such tests. 

 
e. All laboratory tests shall be paid by the owner unless provided otherwise in the contract 

documents except the general contractor shall pay for laboratory tests to establish design 
mix for concrete, and for additional tests to prove compliance with contract documents 
where materials have tested deficient except when the testing laboratory did not follow 
the appropriate ASTM testing procedures. 

 
f. Should any work be covered up or concealed prior to inspection and approval by the 

designer, special inspector, and/or State Construction Office such work shall be 
uncovered or exposed for inspection, if so requested by the designer in writing.  
Inspection of the work will be made upon notice from the contractor.  All cost involved 
in uncovering, repairing, replacing, recovering and restoring to design condition, the  
work that has been covered or concealed will be paid by the contractor involved. 

 

 
ARTICLE 14 - CONSTRUCTION SUPERVISION AND SCHEDULE 

a. Throughout the progress of the work, each contractor shall keep at the job site, a 
competent superintendent and supervisory staff satisfactory to the designer and the 
owner. The superintendent and supervisory staff shall not be changed without  the 
consent of the designer and owner unless said superintendent ceases to be employed by 
the contractor or ceases to be competent as determined by the contractor, designer or 
owner. The superintendent and other staff designated by the contractor in writing shall 
have authority to act on behalf of the contractor, and instructions, directions or notices 
given to him shall be as binding as if given to the contractor. However, directions, 
instructions, and notices shall be confirmed in writing. 

 
b. The contractor shall examine and study the drawings and specifications and fully 

understand the project design, and shall provide constant and efficient supervision to the 
work. Should he discover any discrepancies of any sort in the drawings or specifications, 
he shall report them to the designer without delay. He will not be held responsible for 
discrepancies in the drawings and/or specifications, but shall be held responsible to report 
them should they become known to him. 

 
c. All contractors shall be required to cooperate and consult with each other during the 

construction of this project. Prior to installation of work, all contractors shall jointly 
prepare coordination drawings, showing locations of various ductworks, piping, motors, 
pumps, and other mechanical or electrical equipment, in relation to the structure, walls 
and ceilings. These drawings shall be submitted to the designer through the Project 
Expediter for information only. Each contractor shall lay out and execute his work to 
cause the least delay to other contractors. Each contractor shall be financially responsible 
for any damage to other contractor's work and for undue delay caused to other 
contractors on the project. 

 
d. The contractor is required to attend job site progress conferences as called by the 

designer. The contractor shall be represented at these job progress conferences by both 
home office and project personnel. These representatives shall have authority to act on 
behalf of the contractor. These meetings shall be open to subcontractors, material 
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suppliers and any others who can contribute toward maintaining required job progress. It 
shall be the principal purpose of these meetings, or conferences, to effect coordination, 
cooperation and assistance in every practical way toward the end of maintaining progress 
of the project on schedule and to complete the project within the specified contract time. 
Each contractor shall be prepared to assess progress of the work as required in his 
particular contract and to recommend remedial measures for correction of progress as 
may be appropriate. The designer or his authorized representative shall be  the 
coordinator of the conferences and shall preside as chairman. The contractor shall turn 
over a copy of his daily reports to the Designer and Owner at the job site progress 
conference. Owner will determine daily report format. 

 
e The contractor(s) shall, employ an engineer or a land  surveyor licensed  in the State of  

North Carolina to lay out the work and to establish a bench mark in a location where  
same will not be disturbed and where direct instruments sights may be taken. 

 
f. The designer shall designate a Project Expediter on projects involving two or more prime 

contracts. The Project Expediter shall be designated in the Supplementary General 
Conditions. The Project Expediter shall have at a minimum the following responsibilities. 

 
1. Prepare the project construction schedule and shall allow all prime contractors 

(multi-prime contract) and subcontractors (single-prime contract) performing 
general, plumbing, HVAC, and electrical work equal input into the preparation of the 
initial construction schedule. 

 
2. Maintain a project progress schedule for all contractors. 

 
3. Give adequate notice to all contractors to ensure efficient continuity of all phases of 

the work. 
 

4. Notify the designer of any changes in the project schedule. 
 

5. Recommend to the owner whether payment to a contractor shall be approved. 
 

g. It shall be the responsibility of the Project Expediter to cooperate with and obtain from 
several prime contractors and subcontractors on the job, their respective work activities 
and integrate these activities into a project construction schedule in form of a detailed bar 
chart or Critical Path Method (CPM), schedule. Each prime contractor shall provide  
work activities within fourteen (14) days of request by the Project Expediter. A “work 
activity”, for scheduling purposes, shall be any component or contractual requirement of 
the project requiring at least one (1) day, but not more than fourteen (14) days, to 
complete or fulfill. The project construction schedule shall graphically show all salient 
features of the work required to construct the project from start to finish and within the 
allotted time established in the contract. The time  (in days)  between the contractor’s 
early completion and contractual completion dates is part of the project total float time; 
and shall be used as such, unless amended by a change order. On a multi-prime project, 
each prime contractor shall review the proposed construction schedule and approve same 
in writing. The Project Expediter shall submit the proposed construction schedule to the 
designer for comments. The complete Project construction schedule shall be of the type 
set forth in the Supplementary General Condition or subparagraph (1) or (2) below, as 
appropriate: 
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1. For a project with total contracts of $500,000 or less, a bar chart schedule will satisfy 
the above requirement. The schedule shall indicate the estimated starting and 
completion dates for each major element of the work. 

 
2. For a project with total contracts over $500,000, a Critical Path Method (CPM) 

schedule shall be utilized to control the planning and scheduling of the Work. The 
CPM schedule shall be the responsibility of the Project Expediter and shall be paid for 
by the Project Expediter. 

 
Bar Chart Schedule: Where a bar chart schedule is required, it shall be time-scaled in 
weekly increments, shall indicate the estimated starting and completion dates for each 
major element of the work by trade and by area, level, or zone, and shall schedule dates 
for all salient features, including but not limited to the placing of orders for materials, 
submission of shop drawings and other Submittals for approval, approval of shop 
drawings by designers, the manufacture and delivery of material, the testing and the 
installation of materials, supplies and equipment, and all Work activities to be performed 
by the Contractor. The Contractor shall allow sufficient time in his schedule for all 
commissioning, required inspections and completion of final punchlist(s). Each Work 
activity will be assigned a time estimate by the Contractor. One day shall be the smallest 
time unit used. 

 
CPM Schedule: Where a CPM schedule is required, it shall be  in  time-scaled 
precedence format using the Project Expediter’s logic and time estimates. The CPM 
schedule shall be drawn or plotted with activities grouped or zoned by Work area or 
subcontract as opposed to a random (or scattered) format. The CPM schedule shall be 
time-scaled on a weekly basis and shall be drawn or plotted at a level of detail and logic 
which will schedule all salient features of the work to be performed by the Contractor. 
The Contractor shall allow sufficient time in his schedule for all commissioning, required 
inspections and completion of final punchlist(s).. Each Work activity will be assigned a 
time estimate by the Contractor. One day shall be the smallest time unit used. 

 
The CPM schedule will identify and describe each activity, state the duration of each 
activity, the calendar dates for the early and late start and the early and late finish of each 
activity, and clearly highlight all activities on the critical path. "Total float" and "free 
float" shall be indicated for all activities. Float time shall not be considered for the 
exclusive use or benefit of either the Owner or the Contractor, but must be allocated in  
the best interest of completing the Work within the Contract time. Extensions to the 
Contract time, when granted by Change Order, will be granted only when equitable time 
adjustment exceeds the Total Float in the activity or path of activities affected by the 
change. On contracts with a price over $2,500,000, the CPM schedule shall also show 
what part of the Contract Price is attributable to each activity on the schedule, the sum of 
which for all activities shall equal the total Contract Price. 

 
Early Completion of Project: The Contractor may attempt to complete the project  
prior to the Contract Completion Date. However, such planned early completion shall be 
for the Contractor's convenience only and shall not create any additional rights of the 
Contractor or obligations of the Owner under this Contract, nor shall it change the Time 
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for Completion or the Contract Completion Date.  The Contractor shall not be required  
to pay liquidated damages to the Owner because of its failure to complete by its planned 
earlier date. Likewise, the Owner shall not pay the Contractor any additional 
compensation for early completion nor will the Owner owe the Contractor any 
compensation should the Owner, its officers, employees, or agents cause the Contractor 
not to complete earlier than the date required by the Contract Documents. 

 
h. The proposed project construction schedule shall be presented to the designer no later 

than fifteen (15) days after written notice to proceed. No application for payment will be 
processed until this schedule is accepted by the designer and owner. 

 
i. The approved project construction schedule shall be distributed to all contractors and 

displayed at the job site by the Project Expediter. 

j. The several contractors shall be responsible for their work activities and shall notify the 
Project Expediter of any necessary changes or adjustments to their work. The Project 
Expediter shall maintain the project construction schedule, making biweekly adjustments, 
updates, corrections, etc., that are necessary to finish the project within  the Contract 
time, keeping all contractors and the designer fully informed. Copy of a bar chart 
schedule annotated to show the current progress shall be submitted by the Contractor(s) 
to the designer, along with monthly request for payment. For project requiring CPM 
schedule, the Contractor shall submit a biweekly report of the status of all activities. The 
bar chart schedule or status report shall show the actual Work completed to date in 
comparison with the original Work scheduled for all activities. If any activities of the 
work of several contractors are behind schedule, the contractor must indicate in writing, 
what measures will be taken to bring each such activity back on schedule and to ensure 
that the Contract Completion Date is not exceeded. A plan of action and recovery 
schedule shall be developed and submitted to the designer by the Project Expediter, when 
(1) the contractor’s report indicates delays, that are in the opinion of the designer or the 
owner, of sufficient magnitude that the contractor’s ability to complete the work by the 
scheduled completion is brought into question; (2) the updated construction schedule is 
thirty (30) days behind the planned  or baseline schedule and no legitimate  time 
extensions, as determined by the Designer, are in process; and (3) the contractor desires  
to make changes in the logic (sequencing of work) or the planned duration of future 
activities of the CPM schedule which, in the opinion of the designer  or the owner, are of  
a major nature. The plan of action, when required shall be submitted to the Owner for 
review within two (2) business days of the Contractor receiving the Owner's written 
demand. The recovery schedule, when required, shall be submitted to the Owner within  
five (5) calendar days of the Contractor's receiving the Owner's written demand.  Failure 
to provide an updated construction schedule or a recovery schedule may be grounds for 
rejection of payment applications or withholding of funds as set forth in Article 33. 

 
k. The Project Expediter shall notify each contractor of such events or time frames that are 

critical to the progress of the job. Such notice shall be timely and reasonable. Should the 
progress be delayed due to the work of any of the several contractors, it shall be the duty 
of the Project Expediter to immediately notify the contractor(s) responsible for  such 
delay, the designer, the State Construction Office and other prime contractors. The 
designer shall determine the contractor(s) who caused the delays and notify the bonding 
company of the responsible contractor(s) of the delays; and shall make a recommendation 
to the owner regarding further action. 

 
l. Designation as Project Expediter entails an additional project control responsibility and 

does not alter in any way the responsibility of the contractor so designated, nor the 
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responsibility of the other contractors involved in the project. The project expeditor’s 
Superintendent(s) shall be in attendance at the Project site at all times when work is in 
progress unless conditions are beyond the control of the Contractor or until termination 
of the Contract in accordance with the Contract Documents. It is understood that such 
Superintendent shall be acceptable to the Owner and Designer and shall be the one who 
will be continued in that capacity for the duration of the project unless he ceases to be on 
the Contractor’s payroll or the Owner otherwise agrees. The Superintendent shall not be 
employed on any other project for or by the Contractor or by any other entity during the 
course of the Work. If the Superintendent is employed by the Contractor on another 
project without the Owner’s approval, then the Owner may deduct from the Contractor’s 
monthly general condition costs and amount representing the Superintendent’s cost and 
shall deduct that amount for each month thereafter until the Contractor has the 
Superintendent back on the Owner’s Project full-time. 

 

ARTICLE 15 - SEPARATE CONTRACTS AND CONTRACTOR RELATIONSHIPS 

a. Effective from January 1, 2002, Chapter 143, Article 8, was amended, to allow public 
contracts to be delivered by the following delivery methods: single-prime, dual (single- 
prime and separate-prime), construction manager at risk, and alternative contracting 
method as approved by the State Building Commission. The owner reserves the right to 
prepare separate specifications, receive separate bids, and award separate contracts for 
such other major items of work as may be in the best interest of the State. For the 
purposes of a single prime contract, refer to Article 1 – Definitions. 

 
b. All contractors shall cooperate with each other in the execution of their work, and shall 

plan their work in such manner as to avoid conflicting  schedules or delay of the work.  
See Article 14, Construction Supervision. 

 
c. If any part of contractor's work depends upon the work of another contractor, defects 

which may affect that work shall be reported to the designer in order that prompt 
inspection may be made and the defects corrected. Commencement of work by a 
contractor where such condition exists will constitute acceptance of the other contractor's 
work as being satisfactory in all respects to receive the work commenced, except as to 
defects which may later develop. The designer shall be the judge as to  the quality of  
work and shall settle all disputes on the matter between contractors. 

 
d. Any mechanical or electrical work such as sleeves, inserts, chases, openings, penetrations, 

etc., which is located in the work of the general contractor shall be built in by the general 
contractor. The respective mechanical and electrical contractors shall set all sleeves, 
inserts and other devices that are to be incorporated into the structure in cooperation and 
under the supervision of the general contractor. The responsibility for the exact location 
of such items shall be that of the mechanical and/or electrical contractor. 

 
e. The designer and the owner shall have access to the work whenever it is in preparation 

and progress and during normal working hours. The contractor shall provide facilities for 
such access so the designer may perform his functions under the contract documents. 

 
f. Should a contractor cause damage to the work or property of another contractor, he shall 

be directly responsible, and upon notice, shall promptly settle the claim or otherwise 
resolve the dispute. 

ARTICLE 16 - SUBCONTRACTS AND SUBCONTRACTORS 
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a. Within thirty (30) days after award of the contract, the contractor shall submit to the 
designer, owner and to the State Construction Office a list giving the names and  
addresses of subcontractors and equipment and material suppliers he proposes to use, 
together with the scope of their respective parts of the work.  Should any subcontractor 
be disapproved by the designer or owner, the designer or owner shall submit his reasons 
for disapproval in writing to the State Construction Office for its consideration with a 
copy to the contractor. If the State Construction Office concurs with the designer's or 
owner’s recommendation, the contractor shall submit a substitute for approval. The 
designer and owner shall act promptly in the approval of subcontractors, and when 
approval of the list is given, no changes of subcontractors will be permitted except for 
cause or reason considered justifiable by the designer or owner. 

 
b. The designer will furnish to any subcontractor, upon request, evidence regarding amounts 

of money paid to the contractor on account of the subcontractor's work. 
 

c. The contractor is and remains fully responsible for his own acts or omissions as well as 
those of any subcontractor or of any employee of either. The contractor agrees that no 
contractual relationship exists between the subcontractor and the owner in regard to the 
contract, and that the subcontractor acts on this work as an agent or employee of the 
contractor. 

 
d. The owner reserves the right to limit the amount of portions of work to be subcontracted 

as hereinafter specified. 
 
 
 

ARTICLE 17 - CONTRACTOR AND SUBCONTRACTOR RELATIONSHIPS 

The contractor agrees that the terms of these contract documents shall apply equally to each 
subcontractor as to the contractor, and the contractor agrees to take such action as may be 
necessary to bind each subcontractor to these terms. The contractor further agrees  to 
conform to the Code of Ethical Conduct as adopted by the Associated General Contractors of 
America, Inc., with respect to contractor-subcontractor relationships, and that payments to 
subcontractors shall be made in accordance with the provisions of G.S. 143-134.1 titled 
Interest on final payments due to prime contractors: payments to subcontractors. 

 
a. On all public construction contracts which are let by a board or governing body of the 

state government or any political subdivision  thereof, except contracts let by the 
Department of Transportation pursuant to G.S. 136-28.1, the balance due prime 
contractors shall be paid in full within 45 days after respective prime contracts of the 
project have been accepted by the owner, certified by the architect, engineer or designer 
to be completed in accordance with terms of the plans and specifications, or occupied by 
the owner and used for the purpose for which the project was constructed, whichever 
occurs first. Provided, however, that whenever the architect or consulting engineer in 
charge of the project determines that delay in completion of the project in accordance 
with terms of the plans and specifications is the fault of the contractor, the project may be 
occupied and used for the purposes for which it was constructed without payment of any 
interest on amounts withheld past the 45 day limit. No payment shall be delayed because 
of the failure of another prime contractor on such project to complete his contract.  
Should final payment to any prime contractor beyond the date such contracts have been 
certified to be completed by the designer or architect, accepted by the owner, or occupied 
by the owner and used for the purposes for which the project was constructed, be delayed 
by more than 45 days, said prime contractor shall be paid interest, beginning on the 46th 
day, at the rate of one percent (1%) per month or fraction thereof unless a lower rate is 
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agreed upon on such unpaid balance as may be due. In addition to the above final  
payment provisions, periodic payments due a prime  contractor during construction shall 
be paid in accordance with the payment provisions of the contract documents or said 
prime contractor shall be paid interest on any such unpaid amount at the rate stipulated 
above for delayed final payments. Such interest shall begin on the date the payment  is  
due and continue until the date on which payment is made. Such due date may be 
established by the terms of the contract. Funds for payment of such interest on state-
owned projects shall be obtained from the current budget of the owning department, 
institution or agency. Where a conditional acceptance of a contract exists, and where the 
owner is retaining a reasonable sum pending correction of such conditions, interest on 
such reasonable sum shall not apply. 

 
b. Within seven days of receipt by the prime contractor of each periodic or final payment, 

the prime contractor shall pay the subcontractor based on work completed or service 
provided under the subcontract. Should any periodic or final payment to the 
subcontractor be delayed by more than seven days after receipt of periodic or final 
payment by the prime contractor, the prime contractor shall pay the subcontractor 
interest, beginning on the eighth day, at the rate of one percent (1%) per month or 
fraction thereof on such unpaid balance as may be due. 

 
c. The percentage of retainage on payments made by the prime  contractor to the 

subcontractor shall not exceed the percentage of retainage on payments made by the 
owner to the prime contractor. Any percentage of retainage on payments made by the 
prime contractor to the subcontractor that exceeds the percentage of retainage on 
payments made by the owner to the prime contractor shall be subject to interest  to be  
paid by the prime contractor to the subcontractor at the rate of one percent (1%) per 
month or fraction thereof. 

 
d. Nothing in this section shall prevent the prime contractor at the time of application and 

certification to the owner from withholding application and certification to the owner for 
payment to the subcontractor for unsatisfactory job progress; defective construction not 
remedied; disputed work; third-party claims filed or reasonable evidence that claim will be 
filed; failure of subcontractor to make timely payments for labor, equipment and 
materials; damage to prime contractor or another subcontractor; reasonable evidence that 
subcontract cannot be completed for the unpaid balance of the subcontract sum; or a 
reasonable amount for retainage not to exceed the initial percentage retained by owner. 

ARTICLE 18 - DESIGNER'S STATUS 
 

a. The designer shall provide general administration of the performance of construction 
contracts, including liaison and necessary inspection of the work to ensure compliance 
with plans and specifications. He is the agent of the owner only for the purpose of 
constructing this work and to the extent stipulated in the contract documents. He has 
authority to direct work to be performed, to stop work, to order work removed, or to 
order corrections of faulty work, where any such action by the designer may be necessary 
to assure successful completion of the work. 

 
b. The designer is the impartial interpreter of the contract documents, and, as such, he shall 

exercise his powers under the contract to enforce faithful performance by both the owner 
and the contractor, taking sides with neither. 

 
c. Should the designer cease to be employed on the work for any reason whatsoever, then 

the owner shall employ a competent replacement who shall assume the status of the 
former designer. 
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d. The designer and his consultants will make inspections of the project. He will inspect the 
progress, the quality and the quantity of the work. 

 
e. The designer and the owner shall have access to the work whenever it is in preparation 

and progress during normal working hours. The contractor shall provide facilities  for 
such access so the designer and owner may perform their functions under the contract 
documents. 

 
f. Based on the designer's inspections and evaluations of the project, the designer shall issue 

interpretations, directives and decisions as may be necessary to administer the project.  
His decisions relating to artistic effect and technical matters shall be final, provided such 
decisions are within the limitations of the contract. 

ARTICLE 19 - CHANGES IN THE WORK 

a. The owner may have changes made in the work covered by the contract. These changes 
will not invalidate and will not relieve or release the contractor from any guarantee given 
by him pertinent to the contract provisions. These changes will not affect the validity of 
the guarantee bond and will not relieve the surety or sureties of said bond. All extra work 
shall be executed under conditions of the original contract. 

 
b. Except in an emergency endangering life or property, no change shall be made by the 

contractor except upon receipt of approved change order or written field order from the 
designer, countersigned by the owner and the state construction office authorizing such 
change. No claim for adjustments of the contract price shall be valid unless  this  
procedure is followed. 

 
A field order, transmitted by fax, electronically, or hand delivered, may be used where the 
change involved impacts the critical path of the work. A formal change order shall be 
issued as expeditiously as possible. 

 
In the event of emergency endangering life or property, the contractor may be directed to 
proceed on a time and material basis whereupon the contractor shall proceed and keep 
accurately on such form as specified by the designer or owner, a correct account of costs 
together with all proper invoices, payrolls and supporting data. Upon completion of the 
work the change order will be prepared as outlined under either Method "c(1)"  or 
Method "c(2)" or both. 

 
c. In determining the values of changes, either additive or deductive, contractors are 

restricted to the use of the following methods: 
 

1. Where the extra work involved is covered by unit prices quoted in the proposal, or 
subsequently agreed to by the Contractor, Designer, Owner and State Construction 
Office the value of the change shall be computed by application of unit prices based 
on quantities, estimated or actual as agreed of the items involved, except is such 
cases where a quantity exceeds the estimated quantity allowance in the contract by 
one hundred percent (100%) or more. In such cases, either party may elect to 
proceed under subparagraph c2 herein. If neither party elects to proceed under c2, 
then unit prices shall apply. 

 
2. The contracting parties shall negotiate and agree upon the equitable value of the 

change prior to issuance of the change order, and the change order shall stipulate the 
corresponding lump sum adjustment to the contract price. 
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d. Under Paragraph “b” and Methods "c(2)" above, the allowances for overhead and profit 
combined shall be as follows: all contractors (the single contracting entity (prime), his 
subcontractors(1st tier subs), or their sub-subcontractors (2nd tier subs, 3rd tier subs, etc)) 
shall be allowed a maximum of 10% on work they each self-perform; the  prime  
contractor shall be allowed a maximum of 5% on contracted work of his 1st tier sub; 1st 
tier, 2nd tier, 3rd tier, etc contractors shall be allowed a maximum of 2.5% on the 
contracted workof their subs. ; Under Method "c(1)", no additional allowances shall be 
made for overhead and profit. In the case of deductible change orders, under Method 
"c(2)" and Paragraph (b) above, the contractor shall include no less than five percent  
(5%) profit, but no allowances for overhead. 

 
e. The term "net cost" as used herein shall mean the difference between all proper cost 

additions and deductions. The "cost" as used herein shall be limited to the following: 
 

1. The actual costs of materials and supplies incorporated or consumed as part of the 
work; 

 
2. The actual costs of labor expended on the project site; labor expended in 

coordination, change order negotiation, record document maintenance, shop drawing 
revision or other tasks necessary to the administration of the project are considered 
overhead whether they take place in an office or on the project site. 

 
3. The actual costs of labor burden, limited to the costs of social security (FICA) and 

Medicare/Medicaid taxes; unemployment insurance costs; health/dental/vision 
insurance premiums; paid employee leave for holidays, vacation, sick leave, and/or 
petty leave, not to exceed a total of 30 days per year; retirement contributions; 
worker’s compensation insurance premiums; and the costs of general liability insurance 
when premiums are computed based on payroll amounts; the total of which shall not 
exceed thirty percent (30%) of the actual costs of labor; 

 
4. The actual costs of rental for tools, excluding hand tools; equipment; machinery; and 

temporary facilities required for the work; 
 

5. The actual costs of premiums for bonds, insurance, permit fees, and sales or use taxes 
related to the work. 

 
Overtime and extra pay for holidays and weekends may be a cost item only to the extent 
approved by the owner. 

 
f. Should concealed conditions be encountered in the performance of the work below grade, 

or should concealed or unknown conditions in an existing structure be at variance with  
the conditions indicated by the contract documents, the contract sum and time for 
completion may be equitably adjusted by change order upon claim by either party made 
within thirty (30) days after the condition has been identified. The cost of such change 
shall be arrived at by one of the foregoing methods. All change orders shall be supported 
by a unit cost breakdown showing method of arriving at net cost as defined above. 

 
g. In all change orders, the procedure will be for the designer to request proposals for the 

change order work in writing. The contractor will provide such proposal and supporting 
data in suitable format. The designer shall verify correctness. Delay in the processing of 
the change order due to lack of proper submittal by the contractor of all required 
supporting data shall not constitute grounds for a time extension or basis of a claim. 
Within fourteen (14) days after receipt of the contractor’s accepted proposal including all 
supporting documentation required by the designer, the designer shall prepare the change 
order and forward to the contractor for his signature or otherwise respond, in writing, to 
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the contractor’s proposal. Within seven (7) days after receipt of the change order 
executed by the contractor, the designer shall, certify the change order by his signature, 
and forward the change order and all supporting data to the owner for the owner's 
signature. The owner shall execute the change order and forward to the State 
Construction Office for final approval, within seven (7) days of receipt. The State 
Construction Office shall act on the change order within seven (7) days. In case of 
emergency or extenuating circumstances, approval of changes may be obtained verbally 
by telephone or field orders approved by all parties, then shall be substantiated in writing 
as outlined under normal procedure. 

 
h. At the time of signing a change order, the contractor shall be required to certify as 

follows: 
 

"I certify that my bonding company will be notified forthwith that my contract has been 
changed by the amount of this change order, and that a copy of the approved change 
order will be mailed upon receipt by me to my surety." 

 
i. A change order, when issued, shall be full compensation, or credit, for the work included, 

omitted or substituted. It shall show on its face the adjustment in time for completion of 
the project as a result of the change in the work. 

 
j. If, during the progress of the work, the owner requests a change order and the 

contractor's terms are unacceptable, the owner, with the approval of the State 
Construction Office, may require the contractor to perform such work on a time and 
material basis whereupon the contractor shall proceed and keep accurately on such form 
as specified by the Designer or owner, a correct account of cost together with all proper 
invoices, payrolls and supporting data. Upon completion of the work a change order will 
be prepared with allowances for overhead and profit per paragraph d. above and “net 
cost” and “cost” per paragraph e. above. Without prejudice, nothing in this paragraph 
shall preclude the owner from performing or to have performed that portion of the work 
requested in the change order. 

 

ARTICLE 20 - CLAIMS FOR EXTRA COST 

a. Should the contractor consider that as a result of instructions given by the designer, he is 
entitled to extra cost above that stated in the contract, he shall give written notice thereof 
to the designer within seven (7) days without delay. The written notice shall clearly state 
that a claim for extra cost is being made and shall provide a detailed justification for the 
extra cost. The contractor shall not proceed with the work affected until further advised, 
except in emergency involving the safety of life or property, which condition is covered in 
Article 19(b) and Article 11(h). No claims for extra compensation shall be considered 
unless the claim is so made. The designer shall render a written decision within seven (7) 
days of receipt of claim. 

 
b. The contractor shall not act on instructions received by him from persons other than the 

designer, and any claims for extra compensation or extension of time on account of such 
instruction will not be honored. The designer shall  not be responsible for 
misunderstandings claimed by the contractor of verbal instructions which have not been 
confirmed in writing, and in no case shall instructions be interpreted as permitting a 
departure from the contract documents unless such instruction is confirmed in writing and 
supported by a properly authorized change order. 

 
c. Should a claim for extra compensation that complies with the requirements of (a) above 

by the contractor and is denied by the designer or owner, and cannot be resolved by a 
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representative of the State Construction Office, the contractor may request a mediation in 
connection with GS 143-128(f1) in the dispute resolution rules adopted by the State 
Building Commission (1 N.C.A.C. 30H .0101 through .1001). If the contractor is unable 
to resolve its claim as a result of mediation, the contractor may pursue the claim in 
accordance with the provisions of G.S. 143-135.3, or G.S. 143-135.6 where Community 
Colleges are the owner,and the following: 

 
1. A contractor who has not completed a contract with a board for construction or 

repair work and who has not received the amount he claims is due under the contract 
may submit a verified written claim to  the director  of the State Construction Office 
of the Department of Administration for the amount the contractor claims  is  due. 
The director may deny, allow or compromise the claim, in whole or in part. A claim 
under this subsection is not a contested case under Chapter 150B of the General 
Statutes. 

 
2. (a) A contractor who has completed a contract with a board for construction or 

repair work and who has not received the amount he claims is due under the 
contract may submit a verified written claim to the director of the State 
Construction Office of the Department of Administration for the amount the 
contractor claims is due. The claim shall be submitted  within  sixty (60) days 
after the contractor receives a final statement of the board's disposition of his 
claim and shall state the factual basis for the claim. 

 
(b) The director shall investigate a submitted claim within ninety (90) days of 

receiving the claim, or within any longer time  period  upon which the director 
and the contractor agree. The contractor may appear before the director, either  
in person or through counsel, to present facts and arguments in support of his 
claim. The director may allow, deny or compromise the claim, in whole  or in 
part. The director shall give the contractor a written statement of the director's 
decision on the contractor's claim. 

 
(c) A contractor who is dissatisfied with the director's decision on a claim submitted 

under this subsection may commence a contested case on the claim under 
Chapter 150B of the General Statutes. The contested case shall be commenced 
within sixty (60) days of receiving the director's written statement of the 
decision. 

 
(d) As to any portion of a claim that is denied by the director, the contractor may, in 

lieu of the procedures set forth in the preceding subsection of this section, within 
six (6) months of receipt of the director's final decision, institute a civil action for 
the sum he claims to be entitled to under the contract by filing a verified 
complaint and the issuance of a summons in the Superior Court of Wake County 
or in the superior court of any county where the work under the contract was 
performed. The procedure shall be the same as in all civil actions except that all 
issues shall be tried by the judge, without a jury. 

 

ARTICLE 21 - MINOR CHANGES IN THE WORK 

The designer will have the authority to order minor changes in the work not involving an 
adjustment in the contract sum or time for completion, and not inconsistent with the intent of 
the contract documents. Such changes shall be effected by written order, copied to the State 
Construction Office, and shall be binding on the owner and the contractor. 

ARTICLE 22 - UNCORRECTED FAULTY WORK 
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Should the correction of faulty or damaged work be considered inadvisable or inexpedient by 
the owner and the designer, the owner shall be reimbursed by the contractor. A change order 
will be issued to reflect a reduction in the contract sum. 

ARTICLE 23 - TIME OF COMPLETION, DELAYS, EXTENSION OF TIME 

a. The time of completion is stated in the Supplementary General Conditions and in the 
Form of Construction Contract. The Project Expediter, upon notice of  award  of 
contract, shall prepare a construction schedule to complete the project within the time of 
completion as required by Article 14. 

 
b. The contractors shall commence work to be performed under this agreement on a date to 

be specified in a written Notice to Proceed from the designer and shall fully complete all 
work hereunder within the time of completion stated. Time is of the essence and the 
contractor acknowledges the Owner will likely suffer financial damage for failure to 
complete the work within the time of completion. For each day in excess of the above 
number of days, the contractor(s) shall pay the owner the sum stated as liquidated 
damages reasonably estimated in advance to cover the losses to be incurred by the owner 
by reason of failure of said contractor(s) to complete the work within the time specified, 
such time being in the essence of this contract and a material consideration thereof.  
Should the work be delayed by both the owner and contractor, liquidated damages shall 
be apportioned to reflect the delays of each party.  In the case of concurrent delays, 
contractor caused delays shall be accounted for before owner and designer caused 
delays. 

 
c. In the event of multiple prime contractors, the designer shall be the judge as to the  

division of responsibility between the contractor(s), based on the construction schedule, 
weekly reports and job records, and shall apportion the amount of liquidated damages to 
be paid by each of them, according to delay caused by any or all of them. 

 
d. If the contractor is delayed at any time in the progress of his work solely by any act or 

negligence of the owner, the designer, or by any employee of either; by any separate 
contractor employed by the owner; by changes ordered in the work; by labor disputes at 
the project site; by abnormal weather conditions not reasonably anticipated for the 
locality where the work is performed; by unavoidable casualties; by any causes beyond  
the contractor's control; or by any other causes which the designer and owner determine 
may justify the delay, then the contract time may be extended by change order only for  
the time which the designer and owner may determine is reasonable. 

 
Time extensions will not be granted for rain, wind, snow or other natural phenomena of 
normal intensity for the locality where work is performed. For purpose of determining 
extent of delay attributable to unusual weather phenomena, a determination shall be made 
by comparing the weather for the contract period involved with the average of the 
preceding five (5) year climatic range during the same time interval based on the National 
Oceanic and Atmospheric Administration National Weather Service statistics for the 
locality where work is performed and on daily weather logs kept on the job site by the 
contractor reflecting the effect of the weather on progress of the work and initialed by the 
designer's representative. No weather delays shall be considered after the building is dried 
in unless work claimed to be delayed is on the critical path of the baseline schedule or 
approved updated schedule. Time extensions for weather delays, acts of God, labor 
disputes, fire, delays in transportation, unavoidable casualties or other delays which are 
beyond the control of the Owner do not entitle the Contractor to compensable damages 
for delays. Any contractor claim for compensable damages for delays is limited to delays 
caused solely by the owner or its agents. Contractor caused delays shall be accounted for 
before owner or designer caused delays in the case of concurrent delays. 
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e. Request for extension of time shall be made in writing to the designer, copies to  the 
owner and SCO, within twenty (20) days following cause of delay. In case of continuing 
cause for delay, the Contractor shall notify the Designer to the designer, copies to the 
owner and SCO, of the delay within 20 days of the beginning of the delay and only one 
claim is necessary. 

f. The contractor shall notify his surety in writing of extension of time granted. 

g. No claim for time extension shall be allowed on account of failure of the designer to 
furnish drawings or instructions until twenty (20) days after demand for such drawings 
and/or instructions. See Article 5c. Demand must be in written form clearly stating the 
potential for delay unless the drawings or instructions are provided. Any delay granted 
will begin after the twenty (20) day demand period is concluded. 

ARTICLE 24 - PARTIAL UTILIZATION/BENEFICIAL OCCUPANCY 

a. The owner may desire to occupy or utilize all or a portion of the project prior to the 
completion of the project. 

 
b. Should the owner request a utilization of a building or portion thereof, the designer shall 

perform a designer final inspection of area after being notified by the contractor that the 
area is ready for such. After the contractor has completed designer final inspection punch 
list and the designer has verified, then the designer shall schedule a beneficial occupancy 
inspection at a time  and date acceptable to the owner, contractor(s) and State 
Construction Office. If beneficial occupancy is granted by the State Construction Office, 
in such areas the following will be established: 

 
1. The beginning of guarantees and warranties period for the equipment necessary to 

support. in the area. 

2. The owner assumes all responsibiliites for utility costs for entire building. 

2. Contractor will obtain consent of surety. 

3. Contractor will obtain endorsement from insurance company permitting beneficial 
occupancy. 

 
c. The owner shall have the right to exclude the contractor from any part of the project 

which the designer has so certified to be substantially complete, but the owner will allow 
the contractor reasonable access to complete or correct work to bring it into compliance 
with the contract. 

 
d. Occupancy by the owner under this article will in no way relieve the contractor from his 

contractual requirement to complete the project within the specified time. The contractor 
will not be relieved of liquidated damages because of beneficial occupancy. The designer 
may prorate liquidated damages based on the percentage of project occupied. 

 

ARTICLE 25 - FINAL INSPECTION, ACCEPTANCE, AND PROJECT CLOSEOUT 

a. Upon notification from the contractor(s) that the project is complete and ready for 
inspection, the designer shall make a Designer final inspection to verify that the project is 
complete and ready for SCO final inspection. Prior to SCO final inspection, the 
contractor(s) shall complete all items requiring corrective measures noted at the Designer 
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final inspection. The designer shall schedule a SCO final inspection at a time and date 
acceptable to the owner, contractor(s) and State Construction Office. 

 

b. At the SCO final inspection, the designer and his consultants shall, if job conditions 
warrant, record a list of items that are found to be incomplete or not in accordance with 
the contract documents. At the conclusion of the SCO final inspection, the designer and 
State Construction Office representative shall make one of the following determinations: 

1. That the project is completed and accepted. 

2. That the project will be accepted subject to the correction of the list of discrepancies 
(punch list). All punch list items must be completed within thirty (30) days of SCO 
final inspection or the owner may invoke Article 28, Owner's Right to Do Work. 

 
4. That the project is not complete and another date for a SCO final inspection will be 

established. 
 

c. Within fourteen (14) days of final acceptance per Paragraph b1 or within fourteen (14) 
days after completion of punch list per Paragraph b2 above, the designer shall certify the 
work and issue applicable certificate(s) of compliance. 

 
d. Any discrepancies listed  or discovered after the date of SCO final inspection and 

acceptance under Paragraphs b1 or b2 above shall be handled in accordance with Article 
42, Guarantee. 

f. The final acceptance date will establish the following: 

1. The beginning of guarantees and warranties period. 

2. The date on which the contractor's insurance coverage for public liability, property 
damage and builder's risk may be terminated. 

3. That no liquidated damages (if applicable) shall be assessed after this date. 

4. The termination date of utility cost to the contractor. 

g. Prior to issuance of final acceptance date, the contractor shall have his authorized 
representatives visit the project and give full instructions to the designated 
personnel regarding operating, maintenance, care, and adjustment of all equipment 
and special construction elements. In addition, the contractor shall provide to the 
owner a complete instructional video (media format acceptable to the owner) on  
the operation, maintenance, care and adjustment of all equipment and special 
construction elements. 

ARTICLE 26 - CORRECTION OF WORK BEFORE FINAL PAYMENT 

a. Any work, materials, fabricated items or other parts of the work which have been 
condemned or declared not in accordance with the contract by the designer shall be 
promptly removed from the work site by the contractor, and shall be immediately 
replaced by new work in accordance with the contract at no additional cost to the owner. 
Work or property of other contractors or the owner, damaged or destroyed by virtue of 
such faulty work, shall be made good at the expense of the contractor whose work is 
faulty. 
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b. Correction of condemned work described above shall commence within twenty-four (24) 
hours after receipt of notice from the designer, and shall make satisfactory progress, as 
determined by the designer, until completed. 

 
c. Should the contractor fail to proceed with the required corrections, then the owner may 

complete the work in accordance with the provisions of Article 28. 

ARTICLE 27 - CORRECTION OF WORK AFTER FINAL PAYMENT 

See Article 35, Performance Bond and Payment Bond, and Article 42, Guarantee. Neither the 
final certificate, final payment, occupancy of the premises by the owner, nor any provision of 
the contract, nor any other act or instrument of the owner, nor the designer, shall relieve the 
contractor from responsibility for negligence, or faulty material or workmanship, or failure to 
comply with the drawings and specifications. Contractor shall correct or make good any 
defects due thereto and repair any damage resulting there from, which may appear during the 
guarantee period following final acceptance of the work except as stated otherwise under 
Article 42, Guarantee. The owner will report any defects as they may appear  to  the 
contractor and establish a time limit for completion of corrections by the contractor. The 
owner will be the judge as to the responsibility for correction of defects. 

ARTICLE 28 - OWNER'S RIGHT TO DO WORK 

If, during the progress of the work or during the period of guarantee, the contractor fails to 
prosecute the work properly or to perform any provision of the contract, the owner, after 
seven (7) days' written notice sent by certified mail, return receipt requested, to the contractor 
from the designer, may perform or have performed that portion of the work. The cost of the 
work may be deducted from any amounts due or to become due to the contractor, such action 
and cost of same having been first approved by the designer.  Should the cost  of such action 
of the owner exceed the amount due or to become due the contractor, then the contractor or 
his surety, or both, shall be liable for and shall pay to the owner the amount of said excess. 

ARTICLE 29 - ANNULMENT OF CONTRACT 

If the contractor fails to begin the work under the contract within the time specified, or the 
progress of the work is not maintained on schedule, or the work is not completed within the 
time above specified, or fails to perform the work with sufficient workmen and equipment or 
with sufficient materials to ensure the prompt completion of said work, or shall perform the 
work unsuitably or shall discontinue the prosecution of the work, or if the contractor shall 
become insolvent or be declared bankrupt or commit any act of bankruptcy or insolvency, or 
allow any final judgment to stand against him unsatisfied for a period of forty-eight  (48) 
hours, or shall make an assignment for the benefit of creditors, or for any other cause 
whatsoever shall not carry on the work in an acceptable manner, the owner may give notice in 
writing, sent by certified mail, return receipt requested, to the contractor and his  surety of  
such delay, neglect or default, specifying the same, and if the contractor within a period of 
seven (7) days after such notice shall not proceed in accordance therewith, then the owner 
shall, declare this contract in default, and, thereupon, the surety shall promptly take over the 
work and complete the performance of this contract in the manner and within the time frame 
specified. In the event the surety shall fail to take over the work to be done under this 
contract within seven (7) days after being so notified and notify the owner in writing, sent by 
certified mail, return receipt requested, that he is taking the same over and stating that he will 
diligently pursue and complete the same, the owner shall have full power and authority, 
without violating the contract, to take the prosecution of the work out of the hands of said 
contractor, to appropriate or use any or all contract materials and equipment  on the grounds 
as may be suitable and acceptable and may enter into an agreement, either by public letting or 
negotiation, for the completion of said contract according to the terms and provisions thereof 
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or use such other methods as in his opinion shall be required for the completion of said 
contract in an acceptable manner. All costs and charges incurred by the owner, together with 
the costs of completing the work under contract, shall be deducted from any monies due or 
which may become due said contractor and surety. In case the expense so incurred by the 
owner shall be less than the sum which would have been payable under the contract, if it had 
been completed by said contractor, then the said contractor and surety shall be entitled to 
receive the difference, but in case such expense shall exceed the sum which would have been 
payable under the contract, then the contractor and the surety shall be liable and shall pay to 
the owner the amount of said excess. 

 
ARTICLE 30 - CONTRACTOR'S RIGHT TO STOP WORK OR TERMINATE THE 

CONTRACT 
 

a. Should the work be stopped by order of a court having jurisdiction, or by order of any 
other public authority for a period of three months, due to cause beyond the fault or 
control of the contractor, or if the owner should fail or refuse to make payment  on 
account of a certificate issued by the designer within forty-five (45) days after receipt of 
same, then the contractor, after fifteen (15) days' written notice sent by certified mail, 
return receipt requested, to the owner and the designer, may suspend operations on the 
work or terminate the contract. 

 
b. The owner shall be liable to the contractor for the cost of all materials delivered and work 

performed on this contract plus 10 percent overhead and profit and shall make such 
payment. The designer shall be the judge as to the correctness of such payment. 

ARTICLE 31 - REQUEST FOR PAYMENT 

a. Not later than the fifth day of the month, the contractor shall submit to the designer a 
request for payment for work done during the previous month.  The request shall be in  
the form agreed upon between the contractor and the designer, but shall show 
substantially the value of work done and materials delivered to the site during the period 
since the last payment, and shall sum up the financial status of the contract with the 
following information: 

1. Total of contract including change orders. 

2. Value of work completed to date. 

3. Less five percent (5%) retainage, provided however, that after fifty percent (50%) of 
the contractor’s work has been satisfactorily completed on schedule, with approval  
of the owner and the State Construction Office and written consent of the surety, 
further requirements for retainage will be waived only so long as work continues to 
be completed satisfactorily and on schedule. 

4. Less previous payments. 

5. Current amount due. 

b. The contractor, upon request of the designer, shall substantiate the request with invoices 
of vouchers or payrolls or other evidence. 

 
c. Prior to submitting the first request, the contractor shall prepare for the designer a 

schedule showing a breakdown of the contract price into values  of the various parts of 
the work, so arranged as to facilitate payments to subcontractors in accordance with 
Article 17, Contractor and Subcontractor Relationships. The contractor(s) shall list the 
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value of each subcontractor and supplier, identifying each minority business subcontractor 
and supplier as listed in Affidavit C, if applicable. 

 
d. When payment is made on account of stored materials and equipment,  such materials 

must be stored on the owner's property, and the requests for payments shall be 
accompanied by invoices or bills of sale or other evidence to establish the owner's title to 
such materials and equipment. Such payments will be made only for materials that have 
been customized or fabricated specifically for this project. Raw materials or commodity 
products including but not limited to piping, conduit, CMU, metal studs and gypsum 
board may not be submitted. Responsibility for such stored materials and equipment shall 
remain with the contractor regardless of ownership title. Such stored materials and 
equipment shall not be removed from the owner's property. Should the space for storage 
on-site be limited, the contractor, at his option, shall be permitted to store such materials 
and/or equipment in a suitable space off-site. Should the contractor desire to include any 
such materials or equipment in his application for payment, they must be stored in the 
name of the owner in an independent, licensed, bonded warehouse approved by the 
designer, owner and the State Construction Office and located as close to the site as 
possible. The warehouse selected must be approved by the contractor's bonding and 
insurance companies; the material to be paid for shall be assigned to the owner and shall 
be inspected by the designer. Upon approval by the designer, owner and SCO of the 
storage facilities and materials and equipment, payment  therefore will be certified. 
Responsibility for such stored materials and equipment shall remain with the contractor. 
Such stored materials and equipment shall not be moved except for transportation to the 
project site. Under certain conditions, the designer may approve storage of materials at 
the point of manufacture, which conditions shall be approved by the designer, the owner 
and the State Construction Office prior to approval for the storage and shall include an 
agreement by the storing party which unconditionally gives the State absolute right to 
possession of the materials at anytime. Bond, security and insurance protection shall 
continue to be the responsibility of the contractor(s). 

 
e. In the event of beneficial occupancy, retainage of funds due the contractor(s) may be 

reduced with the approval of the State Construction Office to an equitable amount to 
cover the list of items to be completed or corrected.  Retainage may not be reduced to  
less than two and one-half (2 1/2) times the estimated value of the work to be completed 
or corrected. Reduction of retainage must be with the consent and approval of the 
contractor's bonding company. 

ARTICLE 32 - CERTIFICATES OF PAYMENT AND FINAL PAYMENT 
 

a. Within five (5) days from receipt of request for payment from the contractor, the designer 
shall issue and forward to the owner a certificate for payment. This certificate shall 
indicate the amount requested or as approved by the designer. If the certificate is not 
approved by the designer, he shall state in writing to the contractor and the owner his 
reasons for withholding payment. 

 
b. No certificate issued or payment made shall constitute an acceptance of the work or any 

part thereof. The making and acceptance of final payment shall constitute a waiver of all 
claims by the owner except: 

1. Claims arising from unsettled liens or claims against the contractor. 

2. Faulty work or materials appearing after final payment. 
 

3. Failure of the contractor to perform the work in accordance with drawings and 
specifications, such failure appearing after payment. 
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4. As conditioned in the performance bond and payment bond. 

c. The making and acceptance of final payment shall constitute a waiver of all claims by the 
contractor except those claims previously made and remaining unsettled (Article 20(c)). 

 
d. Prior to submitting request for final payment to the designer for approval, the contractor 

shall fully comply with all requirements specified in the“ project closeout” section of the 
specifications. These requirements include but not limited to the following: 

 
1. Submittal of Product and Operating Manuals, Warranties and Bonds, 

Guarantees, Maintenance Agreements, As-Built Drawings, Certificates of 
Inspection or Approval from agencies having jurisdiction. (The designer must 
approve the Manuals prior to delivery to the owner). 

2. Transfer of Required attic stock material and all keys in an organized manner. 

3. Record of Owner’s training. 

4. Resolution of any final inspection discrepancies. 

5. Granting access to Contractor’s records, if Owner’s internal auditors have made 
a request for such access pursuant to Article 52. 

 
e. The contractor shall forward to the designer, the final application for payment along with 

the following documents: 
 

1. List of minority business subcontractors and material suppliers showing 
breakdown of contract amounts and total actual payments to subs and material 
suppliers. 

2. Affidavit of Release of Liens. 

3. Affidavit of contractors of payment to material suppliers and subcontractors. 
(See Article 36). 

4. Consent of Surety to Final Payment. 

5. Certificates of state agencies required by state law. 

f. The designer will not authorize final payment until the work under contract has been 
certified by designer, certificates of compliance issued, and the contractor has complied 
with the closeout requirements. The designer shall forward the contractor’s final 
application for payment to the owner along with respective certificate(s) of compliance 
required by law. 

 

ARTICLE 33 - PAYMENTS WITHHELD 

a. The designer with the approval of the State Construction Office may withhold payment 
for the following reasons: 

1. Faulty work not corrected. 
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2. The unpaid balance on the contract is insufficient to complete the work in the 
judgment of the designer. 

 
3. To provide for sufficient contract balance to cover liquidated damages that will be 

assessed. 
 

b. The secretary of the Department of Administration may authorize the withholding of 
payment for the following reasons: 

1. Claims filed against the contractor or evidence that a claim will be filed. 

2. Evidence that subcontractors have not been paid. 

c. The Owner may withhold all or a portion of Contractor’s general conditions costs set 
forth in the approved schedule of values, if Contractor has failed to comply with: (1) a 
request to access its records by Owner’s internal auditors pursuant to Article 52; (2) a 
request for a plan of action and/or recovery schedule under Article 14.j or provide The 
Owner; (3) a request to provide an electronic copies of Contractor’s baseline schedule, 
updates with all logic used to create the schedules in the original format of  the  
scheduling software; and (4) Contractor’s failure to have its Superintendent on the  
Project full-time; ( 

 
d. When grounds for withholding payments have been removed, payment will be released. 

Delay of payment due the contractor without cause will make owner liable for payment of 
interest to the contractor in accordance with G.S. 143-134.1. As provided in G.S.143- 
134.1(e) the owner shall not be liable for interest on payments withheld by the owner for 
unsatisfactory job progess, defective construction not remedied, disputed work, or third- 
party claims filed against the owner or reasonable evidence that a third-party claim will be 
filed. 

ARTICLE 34 - MINIMUM INSURANCE REQUIREMENTS 

The work under this contract shall not commence until the contractor has obtained all  
required insurance and verifying certificates of insurance have been approved in writing by the 
owner. These certificates shall document that  coverages afforded under the policies will not 
be cancelled, reduced in amount or coverages eliminated until at least thirty (30) days after 
mailing written notice, by certified mail, return receipt requested, to the insured and the owner 
of such alteration or cancellation. If endorsements are needed to comply with the notification 
or other requirements of this article copies of the endorsements shall be submitted with the 
certificates. 

a. Worker’s Compensation and Employer's Liability 

The contractor shall provide and maintain, until final acceptance, workmen's 
compensation insurance, as required by law, as well as employer's liability coverage with 
minimum limits of $100,000. 

b. Public Liability and Property Damage 

The contractor shall provide and maintain, until final acceptance, comprehensive general 
liability insurance, including coverage for premises operations, independent contractors, 
completed operations, products and contractual exposures, as shall protect such 
contractors from claims arising out of any bodily injury, including accidental death,  as 
well as from claims for property damages which may arise from operations under this 
contract, whether such operations be by the contractor or by any subcontractor, or by 
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anyone directly or indirectly employed by either of them and the minimum limits of such 
insurance shall be as follows: 

Bodily Injury: $500,000 per occurrence 
Property Damage: $100,000 per occurrence / $300,000 aggregate 

In lieu of limits listed  above, a $500,000 combined  single limit shall satisfy both 
conditions. 

 
Such coverage for completed operations must be maintained for at least two (2) years 
following final acceptance of the work performed under the contract. 

c. Property Insurance (Builder’s Risk/Installation Floater) 

The contractor shall purchase and maintain property insurance until final  acceptance, 
upon the entire work at the site to the full insurable value thereof. This insurance shall 
include the interests of the owner, the contractor, the subcontractors and sub- 
subcontractors in the work and shall insure against the perils of fire, wind, rain, flood, 
extended coverage, and vandalism and malicious mischief. If the owner is damaged by 
failure of the contractor to purchase or maintain such insurance, then the contractor shall 
bear all reasonable costs properly attributable thereto; the contractor shall effect and 
maintain similar property insurance on portions of the work stored off the site when 
request for payment per articles so includes such portions. 

d. Deductible 

Any deductible, if applicable to loss covered by insurance provided, is to be borne by the 
contractor. 

e. Other Insurance 

The contractor shall obtain such additional insurance as may be required by the owner or 
by the General Statutes of North Carolina including motor vehicle insurance, in amounts 
not less than the statutory limits. 

f. Proof of Carriage 

The contractor shall furnish the owner with satisfactory proof of carriage of the insurance 
required before written approval is granted by the owner. 

ARTICLE 35 - PERFORMANCE BOND AND PAYMENT BOND 

a. Each contractor shall furnish a performance bond and payment bond executed by a surety 
company authorized to do business in North Carolina. The bonds shall be in the full 
contract amount. Bonds shall be executed in the form bound with these specifications. 

 
b. All bonds shall be countersigned by an authorized agent of the bonding company who is 

licensed to do business in North Carolina. 

ARTICLE 36 - CONTRACTOR'S AFFIDAVIT 

The final payment of retained amount due the contractor on account of the contract shall not 
become due until the contractor has furnished to the owner through the designer an affidavit 
signed, sworn and notarized to the effect  that all payments for materials, services or 
subcontracted work in connection with his contract have been satisfied, and that no claims or 
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liens exist against the contractor in connection with this contract. In the event that the 
contractor cannot obtain similar affidavits from subcontractors to protect the contractor and 
the owner from possible liens or claims against the subcontractor, the contractor shall state in 
his affidavit that no claims or liens exist against any subcontractor to the best of his (the 
contractor's) knowledge, and if any appear afterward, the contractor shall save the owner 
harmless. 

ARTICLE 37 - ASSIGNMENTS 

The contractor shall not assign any portion of this contract nor subcontract in its entirety. 
Except as may be required under terms of the performance bond or payment bond, no funds  
or sums of money due or become due the contractor under the contract may be assigned. 

ARTICLE 38 - USE OF PREMISES 

a. The contractor(s) shall confine his apparatus, the storage of materials and the operations 
of his workmen to limits indicated by law, ordinances, permits or directions of the 
designer and owner and shall not exceed those established limits in his operations. 

 
b. The contractor(s) shall not load or permit any part of the structure to be loaded with a 

weight that will endanger its safety. 
 

c. The contractor(s) shall enforce the designer's and owner’s instructions regarding signs, 
advertisements, fires and smoking. 

 
d. No firearms, any type of alcoholic beverages, or drugs (other than those prescribed by a 

physician) will be permitted at the job site. 

ARTICLE 39 - CUTTING, PATCHING AND DIGGING 

a. The contractor shall do all cutting, fitting or patching of his work that may be required to 
make its several parts come together properly and fit it to receive or be received by work 
of other contractors shown upon or reasonably implied by the drawings and specifications 
for the completed structure, as the designer may direct. 

 
b. Any cost brought about by defective or ill-timed work shall be borne by the party 

responsible therefor. 
 

c. No contractor shall endanger any work of another contractor by cutting, digging or other 
means. No contractor shall cut or alter the work of any other contractor without the 
consent of the designer and the affected contractor(s). 

ARTICLE 40 - UTILITIES, STRUCTURES, SIGNS 

a. The contractor shall provide necessary and adequate facilities for water, electricity, gas, 
oil, sewer and other utility services which maybe necessary and required for completion 
of the project including all utilities required for testing, cleaning, balancing, and 
sterilization of designated plumbing, mechanical and electrical systems. Any permanent 
meters installed shall be listed in the contractor’s name until work has a final acceptance. 
The contractor will be solely responsible for all utility costs prior to final acceptance. 
Contractor shall contact all affected utility companies prior to bid to determine their 
requirements to provide temporary and permanent service and include all costs associated 
with providing those services in their bid. Coordination of the work of the utility 
companies during construction is the sole responsibility of the contractor. 
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b. Meters shall be relisted in the owner's name on the day following final acceptance of the 
Project Expediter's work, and the owner shall pay for services used after that date. 

 
c. The owner shall be reimbursed for all metered utility charges after the meter is relisted in 

the owner's name and prior to completion and acceptance of the work of all contractors. 
Reimbursement shall be made by the contractor whose work has not been completed and 
accepted. If the work of two or more contractors has not been completed and accepted, 
reimbursement to the owner shall be paid by the contractors involved on the basis of 
assessments by the designer. 

 
d Prior to the operation of permanent systems,  the  Project  Expediter  will  provide 

temporary power, lighting, water, and heat to maintain space temperature above freezing, 
as required for construction operations. 

 
e. All contractors shall have the permanent building systems in sufficient readiness for 

furnishing temporary climatic control at the time a building is enclosed and secured. The 
HVAC systems shall maintain climatic control throughout the enclosed portion of the 
building sufficient to allow completion of the interior finishes of the building. A building 
shall be considered enclosed and secured when windows, doorways (exterior, mechanical, 
and electrical equipment rooms), and hardware are installed; and other openings have 
protection which will provide reasonable climatic control. The appropriate time to start  
the mechanical systems and climatic condition shall be jointly determined by the 
contractor(s), the designer and owner. Use of the equipment in this manner shall be 
subject to the approval of the Designer and owner and shall in no way affect the warranty 
requirements of the contractor(s). 

 
f. The electrical contractor shall have the building's permanent power wiring distribution 

system in sufficient readiness to provide power as required by the HVAC contractor for 
temporary climatic control. 

 
g. The electrical contractor shall have the building's permanent lighting system ready at the 

time the general contractor begins interior painting and shall provide adequate lighting in 
those areas where interior painting and finishing is being performed. 

 
h. Each prime contractor shall be responsible for his permanently fixed service facilities and 

systems in use during progress of the work. The following procedures shall be strictly 
adhered to: 

 
1. Prior to final acceptance of work by the State Construction Office, each contractor 

shall remove and replace any parts of the permanent building systems damaged 
through use during construction. 

 
2. Temporary filters as recommended by the equipment manufacturer in order to keep 

the equipment and ductwork clean and free of dust and debris shall be installed in 
each of the heating and air conditioning units and at each return grille during 
construction. New filters shall be installed in each unit prior to the owner's 
acceptance of the work. 

 
3. Extra effort shall be maintained to keep the building and the site adjacent to the 

building clean and under no circumstances shall air systems be operated if finishing 
and site work operations are creating dust in excess of what would be considered 
normal if the building were occupied. 

 
4. It shall be understood that any warranty on equipment presented to the owner shall 

extend from the day of final acceptance by the owner. The cost of warranting the 
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equipment during operation in the finishing stages of construction shall be borne by 
the contractor whose system is utilized. 

 
5. The electrical contractor shall have all lamps in proper working condition at the time 

of final project acceptance. 
 

i. The Project Expediter shall provide, if required and where directed, a shed for toilet 
facilities and shall furnish and install in this shed all water closets required for a complete 
and adequate sanitary arrangement. These facilities will be available to other contractors 
on the job and shall be kept in a neat and sanitary condition at all times. Chemical toilets 
are acceptable. 

 
j. The Project Expediter shall, if required by the Supplementary General Conditions and 

where directed, erect a temporary field office, complete with lights, telephone, heat and 
air conditioning. A portion of this office shall be partitioned off, of sufficient size, for the 
use of a resident inspector, should the designer so direct. 

 
k. On multi-story construction projects, the Project Expediter shall provide temporary 

elevators, lifts, or other special equipment for the general use of all contractors. The cost 
for such elevators, lifts or other special equipment and the operation thereof shall be 
included in the Project Expediter’s bid. 

 
l. The Project Expediter will erect one sign on the project if required. The sign shall be of 

sound construction, and shall be neatly lettered with black letters on white background. 
The sign shall bear the name of the project, and the names of prime contractors on the 
project, and the name of the designer and consultants. Directional signs may be erected  
on the owner's property subject to approval of the owner with respect to size, style and 
location of such directional signs. Such signs may bear the name of the contractor and a 
directional symbol. No other signs will be permitted except by permission of the owner. 

ARTICLE 41 - CLEANING UP 

a. The contractors shall keep the building and surrounding area reasonably free from rubbish 
at all times, and shall remove debris from the site on a timely basis or when directed to do 
so by the designer or Project Expediter. The Project Expediter shall provide an on site 
refuse container(s) for the use of all contractors. Each contractor shall remove their 
rubbish and debris from the building on a daily basis. The Project Expediter shall broom 
clean the building as required to minimize dust and dirt accumulation. 

 
b. The Project Expediter shall provide and maintain suitable all-weather access to the 

building. 
 

c. Before final inspection and acceptance of the building, each contractor shall clean his 
portion of the work, including glass, hardware, fixtures, masonry, tile and marble (using 
no acid), clean and wax all floors as specified, and completely prepare the building for use 
by the owner, with no cleaning required by the owner. 

ARTICLE 42 - GUARANTEE 

a. The contractor shall unconditionally guarantee materials and workmanship against patent 
defects arising from faulty materials, faulty workmanship or negligence for a period of 
twelve (12) months following the date of final acceptance of the work or beneficial 
occupancy and shall replace such defective materials or workmanship without cost to the 
owner. 
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b. Where items of equipment or material carry a manufacturer's warranty for any period in 
excess of twelve (12) months, then the manufacturer's warranty shall apply for that 
particular piece of equipment or material. The contractor shall replace such defective 
equipment or materials, without cost to the owner, within the manufacturer's warranty 
period. 

 
c. Additionally, the owner may bring an action for latent defects caused by the negligence of 

the contractor which is hidden or not readily apparent to the owner at the time of 
beneficial occupancy or final acceptance, whichever occurred first, in accordance with 
applicable law. 

 
d. Guarantees for roof, equipment, materials, and supplies shall be stipulated in the 

specifications sections governing such roof, equipment, materials, or supplies. 

ARTICLE 43 - CODES AND STANDARDS 

Wherever reference is given to codes, standard specifications or other data published by 
regulating agencies including, but not limited to, national electrical codes,  North  Carolina 
state building codes, federal specifications, ASTM specifications, various institute 
specifications, etc., it shall be understood that such reference is to the latest edition including 
addenda published prior to the date of the contract documents. 

ARTICLE 44 - INDEMNIFICATION 

To the fullest extent permitted by law, the contractor shall indemnify and hold harmless the 
owner, the designer and the agents, consultants and employees of the owner and designer, 
from and against all claims, damages, losses and expenses, including, but not limited to, 
attorneys' fees, arising out of or resulting from the performance or failure of performance of 
the work, provided that any such claim, damage, loss or expense (1) is attributable to bodily 
injury, sickness,  disease or death, or to injury to or destruction of tangible property (other  
than the work itself) including the loss of use resulting there  from, and (2) is caused in whole 
or in part by any negligent act or omission of the contractor, the contractor's subcontractor, or 
the agents of either the contractor or the contractor's subcontractor. Such obligation shall not 
be construed to negate, abridge or otherwise reduce any other right or obligation of indemnity 
which would otherwise exist as to any party or person described in this article. 

ARTICLE 45 - TAXES 

a. Federal excise taxes do not apply to materials entering into state work (Internal Revenue 
Code, Section 3442(3)). 

 
b. Federal transportation taxes do not apply to materials entering into state work (Internal 

Revenue Code, Section 3475(b) as amended). 
 

c. North Carolina sales tax and use tax, as required by law, do apply to materials entering 
into state work and such costs shall be included in the bid proposal and contract sum. 

 
d. Local option sales and use taxes, as required by law, do apply to materials entering into 

state work as applicable and such costs shall be included in the bid proposal and contract 
sum. 

e. Accounting Procedures for Refund of County Sales & Use Tax 

Amount of county sales and use tax paid per contractor's statements: 
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Contractors performing contracts for state agencies shall give the state agency for whose 
project the property was purchased a signed statement containing the information listed in 
G.S. 105-164.14(e). 

 
The Department of Revenue has agreed that in lieu of obtaining copies of sales receipts 
from contractors, an agency may obtain a certified statement as of April 1, 1991 from the 
contractor setting forth the date, the type of property and the cost of the property 
purchased from each vendor, the county in which the vendor made the sale and the 
amount of local sales and use taxes paid thereon. If the property was purchased out-of- 
state, the county in which the property was delivered should be listed. The contractor 
should also be notified that the certified statement may be subject to audit. 

 
In the event the contractors make several purchases from the same vendor, such certified 
statement must indicate the invoice numbers, the inclusive dates of the invoices, the total 
amount of the invoices, the counties, and the county sales and use taxes paid thereon. 

 
Name of taxing county: The position of a sale is the retailer's place of business located 
within a taxing county where the vendor becomes contractually obligated to make the 
sale. Therefore, it is important that the county tax be reported for the county of sale  
rather than the county of use. 

 
When property is purchased from out-of-state vendors and the county tax is charged, the 
county should be identified where delivery is made when reporting the county tax. 

 
Such statement must also include the cost of any tangible personal property withdrawn 
from the contractor's warehouse stock and the amount of county sales or use tax paid 
thereon by the contractor. 

 
Similar certified statements by his subcontractors must  be obtained by the general 
contractor and furnished to the claimant. 
Contractors are not to include any tax paid on supplies, tools and equipment which they 
use to perform their contracts and should include only those building materials, supplies, 
fixtures and equipment which actually become a part of or annexed to the building or 
structure. 

ARTICLE 46 - EQUAL OPPORTUNITY CLAUSE 

The non-discrimination clause contained in Section 202 (Federal) Executive Order 11246, as 
amended by Executive Order 11375, relative to equal employment opportunity for all persons 
without regard to race, color, religion, sex or national origin, and the implementing rules and 
regulations prescribed by the secretary of Labor, are incorporated herein. 

ARTICLE 47 - EMPLOYMENT OF INDIVIDUALS WITH DISABILITIES 

The contractor(s) agree not to discriminate against any employee or applicant for employment 
because of physical or mental disabilities in regard to any position for which the employee or 
applicant is qualified. The contractor agrees to take affirmative action to employ, advance in 
employment and otherwise treat qualified individuals with such disabilities without 
discrimination based upon their physical or mental disability in all employment practices. 

ARTICLE 48 - ASBESTOS-CONTAINING MATERIALS (ACM) 

The State of North Carolina has attempted to address all asbestos-containing materials that  
are to be disturbed in the project. However, there may be other asbestos-containing materials 
in the work areas that are not to be disturbed and do not create an exposure hazard. 
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Contractors are reminded of the requirements of instructions under Instructions to Bidders 
and General Conditions of the Contract, titled Examination of Conditions. Statute 130A, 
Article 19, amended August 3, 1989, established the Asbestos Hazard Management Program 
that controls asbestos abatement in North Carolina. The latest  edition of Guideline Criteria 
for Asbestos Abatement from the State Construction Office is to be incorporated in all  
asbestos abatement projects for the Capital Improvement Program. 

ARTICLE 49 - MINORITY BUSINESS PARTICIPATION 

GS 143-128.2 establishes a ten percent (10%) goal for participation by minority businesses in 
total value of work for each State building project. The document, Guidelines for 
Recruitment and Selection of Minority Businesses for Participation in State Construction 
Contracts including Affidavits and Appendix E are hereby incorporated into and made a part 
of this contract. 

 
ARTICLE 50 – CONTRACTOR EVALUATION 

 
The contractor’s overall work performance on the project shall be fairly evaluated in 
accordance with the State Building Commission policy and procedures, for determining 
qualifications to bid on future State capital improvement projects. In addition to final 
evaluation, interim evaluation may be prepared during the progress of project. The document, 
Contractor Evaluation Procedures, is hereby incorporated and made a part of this contract. 
The owner may request the contractor’s comments to evaluate the designer. 

 
ARTICLE 51 – GIFTS 

 
Pursuant to N.C. Gen. Stat. § 133-32, it is unlawful for any vendor or contractor ( i.e. 
architect, bidder, contractor, construction manager, design professional, engineer, 
subcontractor, supplier, vendor, etc.), to make gifts or to give favors to any State employee. 
This prohibition covers those vendors and contractors who: (1) have a contract with a 
governmental agency; or (2) have performed under such a contract within the past year; or (3) 
anticipate bidding on such a contract in the future. For additional information regarding the 
specific requirements and exemptions, vendors and contractors are encouraged to review G.S. 
Sec. 133-32. 

 
During the construction of the Project, the Contractor is prohibited from making gifts to any  
of the Owner’s employees, Owner’s project representatives (architect, engineers, construction 
manager and their employees), employees of the State Construction Office and/or any other 
State employee that may have any involvement, influence, responsibilities, oversight, 
management and/or duties that pertain to and/or relate to the contract administration, financial 
administration and/or disposition of claims arising from and/or relating to the Contract and/or 
Project. 

 
 
 

ARTICLE 52 – AUDITING-ACCESS TO PERSONS AND RECORDS 
 

In accordance with N.C. General Statute 147-64.7, the State Auditor shall have access to 
Contractor’s officers, employees, agents and/or other persons in control of and/or responsible 
for the Contractor’s records that relate to this Contracts for purposes of conducting audits 
under the referenced statute. The Owner’s internal auditors shall also have the right to access 
and copy the Contractor’s records relating to the Contract and Project during the term of the 
Contract and within two years following the completion of the Project/close-out of the 
Contract to verify accounts, accuracy, information, calculations and/or data affecting and/or 
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relating to Contractor’s requests for payment, requests for change orders, change orders, 
claims for extra work, requests for time extensions and related claims for delay/extended 
general conditions costs, claims for lost productivity, claims for loss efficiency, claims for idle 
equipment or labor, claims for price/cost escalation, pass-through claims of subcontractors 
and/or suppliers, and/or any other type of claim for payment or damages from Owner and/or 
its project representatives. 

 
ARTICLE 53 – NORTH CAROLINA FALSE CLAIMS ACT 

 
The North Carolina False Claims Act (“NCFCA”), N.C Gen. Stat. § 1-605 through 1-618, 
applies to this Contract. The Contractor should familiarize itself with the entire NCFCA and 
should seek the assistance of an attorney if it has any questions regarding the NCFCA and its 
applicability to any requests, demands and/or claims for payment its submits to the State 
through the contracting state agency, institution, university or community college. 

 
The purpose of the NCFCA “is to deter persons from knowingly causing or assisting in 
causing the State to pay claims that are false or fraudulent and to provide remedies in the form 
of treble damages and civil penalties when money is obtained from the State by reason of a 
false or fraudulent claim.” (Section 1-605(b).) A contractor’s liability under the NCFCA may 
arise from, but is not limited to: requests for payment, invoices, billing, claims for extra work, 
requests for change orders, requests for time extensions, claims for delay damages/extended 
general conditions costs, claims for loss productivity, claims for loss efficiency, claims for idle 
equipment or labor, claims for price/cost escalation, pass-through claims of subcontractors 
and/or suppliers, documentation used to support any of the foregoing requests or claims, 
and/or any other request for payment from the State through the contracting state agency, 
institution, university or community college. The parts of the NCFCA that are most  likely to 
be enforced with respect to this type of contract are as follows: 

 A “claim” is “[a]ny request or demand, whether under a contract or otherwise, for 
money or property and whether or not the State has title to the money or property that 
(i) is presented to an officer, employee, or agent of the State or (ii) is made to a 
contractor … if the money or property is to be spent or used on the State's behalf or to 
advance a State program or interest and if the State government: (a) provides or has 
provided any portion of the money or property that is requested or demanded; or (b) 
will reimburse such contractor … for any portion of the money or property which is 
requested or demanded.” (Section 1-606(2).) 

 "Knowing" and "knowingly." – Whenever a person, with respect to information, does 
any of the following: (a) Has actual knowledge of the information; (b) Acts in 
deliberate ignorance of the truth or falsity of the information; and/or (c) Acts in 
reckless disregard of the truth or falsity of the information. (Section 1-606(4).) Proof 
of specific intent to defraud is not required. (Section 1-606(4).) 

 "Material" means having a natural tendency to influence, or be capable of influencing, 
the payment or receipt of money or property. (Section 1-606(4).) 

 Liability. – “Any person who commits any of the following acts shall be liable to the 
State for three times the amount of damages that the State sustains because of the act 
of that person[:] … (1) Knowingly presents or causes to be presented a false or 
fraudulent claim for payment or approval. (2) Knowingly makes, uses, or causes to be 
made or used, a false record or statement material to a false or fraudulent claim. (3) 
Conspires to commit a violation of subdivision (1), (2) …” (Section 1-607(a)(1), (2).) 
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 The NCFCA shall be interpreted and construed so as to be consistent with the federal 
False Claims Act, 31 U.S.C. § 3729, et seq., and any subsequent amendments to that 
act. (Section 1-616(c).) 

 
Finally, the contracting state agency, institution, university or community college may refer 
any suspected violation of the NCFCA by the Contractor to the Attorney General’s Office for 
investigation. Under Section 1-608(a), the Attorney General is responsible for investigating 
any violation of NCFCA, and may bring a civil action against the Contractor under the 
NCFCA. The Attorney General’s investigation and any civil action relating thereto are 
independent and not subject to any dispute resolution provision set forth in  this  Contract. 
(See Section 1-608(a).) 

 

ARTICLE 54 – TERMINATION FOR CONVENIENCE 
 

Owner may at any time and for any reason terminate Contractor’s services and work at 
Owner's convenience. Upon receipt of such notice, Contractor shall, unless the notice directs 
otherwise, immediately discontinue the work and placing of orders for materials, facilities and 
supplies in connection with the performance of this Agreement. 

 
Upon such termination, Contractor shall be entitled to payment only as follows: (1) the actual 
cost of the work completed in conformity with this Agreement; plus, (2) such other costs 
actually incurred by Contractor as are permitted by the prime contract and approved by 
Owner; (3) plus ten percent (10%) of the cost of the work referred to in subparagraph (1) 
above for overhead and profit. There shall be deducted from such sums as provided in this 
subparagraph the amount of any payments made to Contractor prior to the date of the 
termination of this Agreement. Contractor shall not be entitled to any claim or claim of lien 
against Owner for any additional compensation or damages in the event of such termination 
and payment. 
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Supplemental Cooling 

THIS DOCUMENT MODIFIES THE REVISED JANUARY 2013 – 24th EDITION OF 
FORM OC-15, GENERAL CONDITIONS OF THE CONTRACT. 

SUPPLEMENTARY GENERAL CONDITIONS 

ARTICLE 2, INTENT AND EXECUTION OF DOCUMENTS 

Add to paragraph “a.” 

Drawings Bowman Murray Hemingway Architects, PC, Woods Engineering, PA, and CBHF 
Engineers, PLLC, labeled Administration Building & Student Center Supplemental Cooling and 
dated Januaray 28, 2025, and Project Manual dated January 28, 2025. 

Index of Drawings 

ARCHITECTURAL: 

CS-1 COVER SHEET 
CS-2 APPENDIX B - ADMINISTRATION BUILDING 
CS-3 APPENDIX B - STUDENT CENTER 

A100 CAMPUS SITE PLAN 
A101 ADMINISTRATIVE BUILDING ROOF PLAN & DETAILS 
A102 STUDENT CENTER ROOF PLAN  

STRUCTURAL: 

S101 GENERAL NOTES, PARTIAL ROOF FRAMING PLANS 
S102 ROOF FRAMING SECTIONS 

MECHANICAL: 

M-0.1 MECHANICAL ABBREVIATIONS, LEGENDS AND NOTES 
MP1.1 MECHANICAL PIPING STUDENT CENTER BUILDING 
MP1.2 MECHANICAL PIPING ADMIN BUILDING 
M-6.1 STUDENT CENTER GEOTHERMAL PIPING CONTROL DIAGRAM 
M-6.2  ADMINISTRATION GEOTHERMAL PIPING CONTROL DIAGRAM 

ELECTRICAL: 

E-0.1 ELECTRICAL LEGENDS AND ABBREVIATIONS 
E-0.2 ELECTRICAL GENERAL NOTES AND DETAILS 
EP1.1 ELECTRICAL POWER STUDENT CENTER BUILDING 
EP1.2 ELECTRICAL POWER ADMIN BUILDING 
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ARTICLE 8, MATERIALS, EQUIPMENT AND EMPLOYEES 
 
Delete paragraph “d” and replace with the following.  
 
  “Each contractor shall obtain written approval from the designer for use of products, 

materials, equipment, and assemblies claimed as equal to those specified.  Substitution 
requests will only be considered up to 10 days prior to the bid date unless the product is no 
longer manufactured, to comply with governing authorities or as directed by the owner.  
Reference 01 25 00, Product Substitutions, for additional substitution requirements.  

 
ARTICLE 19, CHANGES IN THE WORK 
 
Add as paragraph “k.”  
 

“Change orders will be completed by utilizing Interscope Plus, the online system from the 
Office of State Construction.  The Contractor shall promptly login and take appropriate action 
after receiving email notification from the Interscope system that a change order has been 
posted.” 

 
ARTICLE 23, TIME OF COMPLETION, DELAYS, EXTENSION OF TIME 
 
Add to paragraph “b.” 
 

“The contractor shall commence work to be performed under the base bid of this agreement 
on a date to be specified in a written order from the designer and shall fully complete all work 
hereunder within 120 consecutive calendar days from the said date.   For each day in excess 
of the above number of days, the contractors shall each pay to the Owner the sum of  $200  as  
liquidated damages reasonably estimated in advance to cover the losses to be incurred by the 
Owner by reason of failure of said contractors to complete the work within the time specified, 
such time being of the essence of this contract and a material consideration thereof. ” 

  
ARTICLE 31, REQUEST FOR PAYMENT  
 
Add the following: 
 
c. “The Contractor shall submit a schedule of values within 14 days from date of 
 Construction Contract.  The Schedule of Values shall have separate line items for each 
  specification section.  Additionally, each section shall have individual lines for material   
 and labor.” 
 
f. “Contractor shall submit to the Designer a request for payment on AIA Document G702   
 unless otherwise approved by the Designer.”  
 
ARTICLE 34, MINIMUM INSURANCE REQUIRED 

c. Revise to read as follows:  Property Insurance (Builder’s Risk/Installation Floater): 

Add the following sentence:  “Property insurance specified in Subparagraph c shall 
include the Owner, the Architect and his consultants, the Contractor and his 
subcontractors as additional insured parties in the policy.” 
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In the second sentence after the words “against the perils of fire,” add the following:  
“hurricane, flood and wind.” 
 

ARTICLE 40, UTILITIES, STRUCTURES, SIGNS 
 
Add to paragraph “a.” 
 

“The General Contractor is designated as the project expediter and shall provide all 
utilities, structures and signs required by the construction of this project in accordance 
with the provisions of this Article. “ 
 

Add to paragraph “f.”  
 

“The General Contractor shall furnish suitable temporary lighting where required during 
construction for all contractors.  The General Contractor is only permitted to use 
permanent lighting during finishing and punchout.  Fixtures shall be protected at all 
times, and shall be wiped clean of debris, dust, and fingerprints prior to final inspection.” 

 
Add to paragraph “h.5.” 
 

“When the permanent lighting system is used during the finishing stages of construction, 
lamps shall be replaced by the electrical contractor and shall be new at the time of final 
inspections.  Prior to the finishing state, the contractor shall mark all lamps in a fashion 
suitable to the owner to identify lamps used during the finishing stages of construction 
requiring replacement just prior to final inspection.  The electrical contractor shall have 
all lamps in proper working condition at the time of final project acceptance.” 
 

Add the following to item “j.”  
 
"General Contractor shall provide his own office facility including telephone, computer 
and color printer required at location on site approved by the Architect and Owner. The 
Office shall be weather-tight with lighting, electrical outlets, heating, cooling equipment 
and equipped with sturdy furniture, drawing rack, and drawing display table. The office 
shall also include a desk and telephone/data outlet. General Contractor's office shall be 
large enough for his own use and for use as a coordination office to include meeting 
space with table and chairs for 12 people. Portable toilets must be provided on site. The 
Owner's toilet facilities shall not be used at any time during the project."  

 
ARTICLE 42, GUARANTEE 
 
Add to paragrah “e.” 
 
 “All warranty periods to be begin at “Final Acceptance” date rather than at the  
 ‘Beneficial Occupancy’ date.” 
 
ARTICLE 45, TAXES 
 
Add the following: 
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e.  “Contractors shall submit monthly with their request for payment, a signed statement 
containing the amount of sales and use tax paid by the Contractor for that particular 
billing period.” 

 
 
END SUPPLEMENTARY GENERAL CONDITIONS 
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GUIDELINES FOR RECRUITMENT AND SELECTION OF MINORITY BUSINESSES FOR 
PARTICIPATION IN STATE CONSTRUCTION CONTRACTS 

 
In accordance with G.S. 143-128.2 (effective January 1, 2002) these guidelines establish goals for 
minority participation in single-prime bidding, separate-prime bidding, construction manager at risk, and 
alternative contracting methods, on State construction projects in the amount of $300,000 or more.  The 
legislation provides that the State shall have a verifiable ten percent (10%) goal for participation by 
minority businesses in the total value of work for each project for which a contract or contracts are 
awarded.  These requirements are published to accomplish that end. 
 
SECTION A:  INTENT 
It is the intent of these guidelines that the State of North Carolina, as awarding authority for construction 
projects, and the contractors and subcontractors performing the construction contracts awarded shall 
cooperate and in good faith do all things legal, proper and reasonable to achieve the statutory goal of ten 
percent (10%) for participation by minority businesses in each construction project as mandated by GS 
143-128.2.  Nothing in these guidelines shall be construed to require contractors or awarding authorities 
to award contracts or subcontracts to or to make purchases of materials or equipment from minority-
business contractors or minority-business subcontractors who do not submit the lowest responsible, 
responsive bid or bids. 
 
SECTION B:  DEFINITIONS 

1. Minority - a person who is a citizen or lawful permanent resident of the United States and who 
is: 
a. Black, that is, a person having origins in any of the black racial groups in Africa; 
b. Hispanic, that is, a person of Spanish or Portuguese culture with origins in Mexico, South or 

Central America, or the Caribbean Islands, regardless of race; 
c. Asian American, that is, a person having origins in any of the original peoples of the Far 

East, Southeast Asia and Asia, the Indian subcontinent, the Pacific Islands; 
d. American Indian, that is, a person having origins in any of the original peoples of North 

America; or 
e. Female 

 
2. Minority Business - means a business: 

a. In which at least fifty-one percent (51%) is owned by one or more minority persons, or in the 
case of a corporation, in which at least fifty-one percent (51%) of the stock is owned by one 
or more minority persons or socially and economically disadvantaged individuals; and 

b. Of which the management and daily business operations are controlled by one or more of the 
minority persons or socially and economically disadvantaged individuals who own it. 

 
3. Socially and economically disadvantaged individual - means the same as defined in 15 U.S.C. 

637.  “Socially disadvantaged individuals are those who have been subjected to racial or ethnic 
prejudice or cultural bias because of their identity as a member of a group without regard to their 
individual qualities”.  “Economically disadvantaged individuals are those socially disadvantaged 
individuals whose ability to compete in the free enterprise system has been impaired due to 
diminished capital and credit opportunities as compared to others in the same business area who 
are not socially disadvantaged”. 

 
4. Public Entity - means State and all public subdivisions and local governmental units. 

 
5. Owner - The State of North Carolina, through the Agency/Institution named in the contract. 

 
6. Designer – Any person, firm, partnership, or corporation, which has contracted with the State of 

North Carolina to perform architectural or engineering, work. 
 

7. Bidder - Any person, firm, partnership, corporation, association, or joint venture seeking to be 
awarded a public contract or subcontract. 
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8. Contract - A mutually binding legal relationship or any modification thereof obligating the seller 
to furnish equipment, materials or services, including construction, and obligating the buyer to 
pay for them. 

 
9. Contractor - Any person, firm, partnership, corporation, association, or joint venture which has 

contracted with the State of North Carolina to perform construction work or repair. 
 

10. Subcontractor - A firm under contract with the prime contractor or construction manager at risk 
for supplying materials or labor and materials and/or installation.  The subcontractor may or may 
not provide materials in his subcontract. 

 
SECTION C:  RESPONSIBILITIES 
1. Office for Historically Underutilized Businesses, Department of Administration (hereinafter referred 

to as HUB Office). 
 
The HUB Office has established a program, which allows interested persons or businesses qualifying 
as a minority business under G.S. 143-128.2, to obtain certification in the State of North Carolina 
procurement system.  The information provided by the minority businesses will be used by the HUB 
Office to: 

a. Identify those areas of work for which there are minority businesses, as requested. 
b. Make available to interested parties a list of prospective minority business contractors and 

subcontractors. 
c. Assist in the determination of technical assistance needed by minority business contractors.  

 
In addition to being responsible for the certification/verification of minority businesses that want to 
participate in the State construction program, the HUB Office will: 

(1) Maintain a current list of minority businesses.  The list shall include the areas of work in 
which each minority business is interested. 

(2) Inform minority businesses on how to identify and obtain contracting and subcontracting 
opportunities through the State Construction Office and other public entities. 

(3) Inform minority businesses of the contracting and subcontracting process for public 
construction building projects. 

(4) Work with the North Carolina trade and professional organizations to improve the ability of 
minority businesses to compete in the State construction projects. 

(5) The HUB Office also oversees the minority business program by: 
a. Monitoring compliance with the program requirements. 
b. Assisting in the implementation of training and technical assistance programs. 
c. Identifying and implementing outreach efforts to increase the utilization of minority 

businesses. 
d. Reporting the results of minority business utilization to the Secretary of the 

Department of Administration, the Governor, and the General Assembly. 
 
2. State Construction Office 

The State Construction Office will be responsible for the following: 
 
a. Furnish to the HUB Office a minimum of twenty-one days prior to the bid opening the following: 

(1) Project description and location; 
(2) Locations where bidding documents may be reviewed; 
(3) Name of a representative of the owner who can be contacted during the advertising 

period to advise who the prospective bidders are; 
(4) Date, time and location of the bid opening. 
(5) Date, time and location of prebid conference, if scheduled. 

 
b. Attending scheduled prebid conference, if necessary, to clarify requirements of the general 

statutes regarding minority-business participation, including the bidders' responsibilities. 
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c. Reviewing the apparent low bidders' statutory compliance with the requirements listed in the 
proposal, that must be complied with, if the bid is to be considered as responsive, prior to award 
of contracts.  The State reserves the right to reject any or all bids and to waive informalities. 

d. Reviewing of minority business requirements at Preconstruction conference. 
e. Monitoring of contractors’ compliance with minority business requirements in the contract 

documents during construction. 
f. Provide statistical data and required reports to the HUB Office. 
g. Resolve any protest and disputes arising after implementation of the plan, in conjunction with the 

HUB Office.  
 
3. Owner 

Before awarding a contract, owner shall do the following: 
 
a. Develop and implement a minority business participation outreach plan to identify minority 

businesses that can perform public building projects and to implement outreach efforts to 
encourage minority business participation in these projects to include education, recruitment, and 
interaction between minority businesses and non-minority businesses. 

b. Attend the scheduled prebid conference. 
c. At least 10 days prior to the scheduled day of bid opening, notify minority businesses that have 

requested notices from the public entity for public construction or repair work and minority 
businesses that otherwise indicated to the Office for Historically Underutilized Businesses an 
interest in the type of work being bid or the potential contracting opportunities listed in the 
proposal.  The notification shall include the following: 

1. A description of the work for which the bid is being solicited. 
2. The date, time, and location where bids are to be submitted. 
3. The name of the individual within the owner’s organization who will be available to 

answer questions about the project. 
4. Where bid documents may be reviewed. 
5. Any special requirements that may exist. 

d. Utilize other media, as appropriate, likely to inform potential minority businesses of the bid 
being sought. 

e. Maintain documentation of any contacts, correspondence, or conversation with minority business 
firms made in an attempt to meet the goals. 

f. Review, jointly with the designer, all requirements of G.S. 143-128.2(c) and G.S. 143-128.2(f) – 
(i.e. bidders’ proposals for identification of the minority businesses that will be utilized with 
corresponding total dollar value of the bid and affidavit listing good faith efforts, or affidavit of 
self-performance of work, if the contractor will perform work under contract by its own 
workforce) - prior to recommendation of award to the State Construction Office. 

g. Evaluate documentation to determine good faith effort has been achieved for minority business 
utilization prior to recommendation of award to State Construction Office. 

h. Review prime contractors’ pay applications for compliance with minority business utilization 
commitments prior to payment. 

i. Make documentation showing evidence of implementation of Owner’s responsibilities available 
for review by State Construction Office and HUB Office, upon request 

 
4. Designer 

Under the single-prime bidding, separate prime bidding, construction manager at risk, or alternative 
contracting method, the designer will: 
 
a. Attend the scheduled prebid conference to explain minority business requirements to the 

prospective bidders. 
b. Assist the owner to identify and notify prospective minority business prime and subcontractors 

of potential contracting opportunities. 
c. Maintain documentation of any contacts, correspondence, or conversation with minority business 

firms made in an attempt to meet the goals. 
d. Review jointly with the owner, all requirements of G.S. 143-128.2(c) and G.S.143-128.2(f) – 

(i.e. bidders’ proposals for identification of the minority businesses that will be utilized with 
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corresponding total dollar value of the bid and affidavit listing Good Faith Efforts, or affidavit of 
self-performance of work, if the contractor will perform work under contract by its own 
workforce) - prior to recommendation of award. 

e. During construction phase of the project, review “MBE Documentation for Contract Payment” – 
(Appendix E) for compliance with minority business utilization commitments.  Submit Appendix 
E form with monthly pay applications to the owner and forward copies to the State Construction 
Office. 

f. Make documentation showing evidence of implementation of Designer’s responsibilities 
available for review by State Construction Office and HUB Office, upon request. 

 
5. Prime Contractor(s), CM at Risk, and Its First-Tier Subcontractors 
 Under the single-prime bidding, the separate-prime biding, construction manager at risk and 

alternative contracting methods, contractor(s) will: 
 

a. Attend the scheduled prebid conference. 
b. Identify or determine those work areas of a subcontract where minority businesses may have an 

interest in performing subcontract work. 
c. At least ten (10) days prior to the scheduled day of bid opening, notify minority businesses of 

potential subcontracting opportunities listed in the proposal.  The notification will include the 
following: 
(1) A description of the work for which the subbid is being solicited. 
(2) The date, time and location where subbids are to be submitted. 
(3) The name of the individual within the company who will be available to answer questions 

about the project. 
(4) Where bid documents may be reviewed. 
(5) Any special requirements that may exist, such as insurance, licenses, bonds and financial 

arrangements. 
If there are more than three (3) minority businesses in the general locality of the project who 
offer similar contracting or subcontracting services in the specific trade, the contractor(s) shall 
notify three (3), but may contact more, if the contractor(s) so desires. 

d. During the bidding process, comply with the contractor(s) requirements listed in the proposal for 
minority participation. 

e. Identify on the bid, the minority businesses that will be utilized on the project with 
corresponding total dollar value of the bid and affidavit listing good faith efforts as required by 
G.S. 143-128.2(c) and G.S. 143-128.2(f). 

f. Make documentation showing evidence of implementation of PM, CM-at-Risk and First-Tier 
Subcontractor responsibilities available for review by State Construction Office and HUB Office, 
upon request. 

g. Upon being named the apparent low bidder, the Bidder shall provide one of the following: (1) an 
affidavit (Affidavit C) that includes a description of the portion of work to be executed by 
minority businesses, expressed as a percentage of the total contract price, which is equal to or 
more than the applicable goal; (2) if the percentage is not equal to the applicable goal, then 
documentation of all good faith efforts taken to meet the goal.  Failure to comply with these 
requirements is grounds for rejection of the bid and award to the next lowest responsible and 
responsive bidder. 

h. The contractor(s) shall identify the name(s) of minority business subcontractor(s) and 
corresponding dollar amount of work on the schedule of values.  The schedule of values shall be 
provided as required in Article 31 of the General Conditions of the Contract to facilitate 
payments to the subcontractors. 

i. The contractor(s) shall submit with each monthly pay request(s) and final payment(s), “MBE 
Documentation for Contract Payment” – (Appendix E), for designer’s review. 

j. During the construction of a project, at any time, if it becomes necessary to replace a minority 
business subcontractor, immediately advise the owner, State Construction Office, and the 
Director of the HUB Office in writing, of the circumstances involved.  The prime contractor 
shall make a good faith effort to replace a minority business subcontractor with another minority 
business subcontractor. 
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k. If during the construction of a project additional subcontracting opportunities become available, 
make a good faith effort to solicit subbids from minority businesses. 

l. It is the intent of these requirements apply to all contractors performing as prime contractor and 
first tier subcontractor under construction manager at risk on state projects. 

  
 
6. Minority Business Responsibilities 

While minority businesses are not required to become certified in order to participate in the State 
construction projects, it is recommended that they become certified and should take advantage of the 
appropriate technical assistance that is made available.  In addition, minority businesses who are 
contacted by owners or bidders must respond promptly whether or not they wish to submit a bid. 
 

SECTION 4:  DISPUTE PROCEDURES 
It is the policy of this state that disputes that involves a person's rights, duties or privileges, should be 
settled through informal procedures.  To that end, minority business disputes arising under these 
guidelines should be resolved as governed under G.S. 143-128(g). 
 
SECTION 5:  These guidelines shall apply upon promulgation on state construction projects.  Copies of 
these guidelines may be obtained from the Department of Administration, State Construction Office, 
(physical address) 301 North Wilmington Street, Suite 450, NC Education Building, Raleigh, North 
Carolina, 27601-2827, (mail address) 1307 Mail Service Center, Raleigh, North Carolina, 27699-1307, 
phone (919) 807-4100, Website: www.nc-sco.com 
 
SECTION 6:  In addition to these guidelines, there will be issued with each construction bid package 
provisions for contractual compliance providing minority business participation in the state construction 
program. 
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MINORITY BUSINESS CONTRACT PROVISIONS (CONSTRUCTION) 
 
 
APPLICATION: 
 
The Guidelines for Recruitment and Selection of Minority Businesses for Participation in State 
Construction Contracts are hereby made a part of these contract documents.  These guidelines shall 
apply to all contractors regardless of ownership.  Copies of these guidelines may be obtained from the 
Department of Administration, State Construction Office, (physical address) 301 North Wilmington 
Street, Suite 450, NC Education Building, Raleigh, North Carolina, 27601-2827, (mail address) 1307 
Mail Service Center, Raleigh, North Carolina, 27699-1307, phone (919) 807-4100, Website: 
http://www.nc-sco.com 
 
MINORITY BUSINESS SUBCONTRACT GOALS: 
 
The goals for participation by minority firms as subcontractors on this project have been set at 10%. 
 
The bidder must identify on its bid, the minority businesses that will be utilized on the project with 
corresponding total dollar value of the bid and affidavit (Affidavit A) listing good faith efforts or 
affidavit (Affidavit B) of self-performance of work, if the bidder will perform work under contract by its 
own workforce, as required by G.S. 143-128.2(c) and G.S. 143-128.2(f). 
 
 
The lowest responsible, responsive bidder must provide Affidavit C, that includes a description of the 
portion of work to be executed by minority businesses, expressed as a percentage of the total contract 
price, which is equal to or more than the applicable goal. 
 
OR 
 
Provide Affidavit D, that includes a description of the portion of work to be executed by minority 
businesses, expressed as a percentage of the total contract price, with documentation of Good Faith 
Effort, if the percentage is not equal to the applicable goal. 
 
OR 
 
Provide Affidavit B, which includes sufficient information for the State to determine that the bidder does 
not customarily subcontract work on this type project. 
 
The above information must be provided as required.  Failure to submit these documents is 
grounds for rejection of the bid. 
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MINIMUM COMPLIANCE REQUIREMENTS: 
 
All written statements, affidavits or intentions made by the Bidder shall become a part of the agreement 
between the Contractor and the State for performance of this contract.  Failure to comply with any of 
these statements, affidavits or intentions, or with the minority business Guidelines shall constitute a 
breach of the contract.  A finding by the State that any information submitted either prior to award of the 
contract or during the performance of the contract is inaccurate, false or incomplete, shall also constitute 
a breach of the contract.  Any such breach may result in termination of the contract in accordance with 
the termination provisions contained in the contract.  It shall be solely at the option of the State whether 
to terminate the contract for breach. 
 
In determining whether a contractor has made Good Faith Efforts, the State will evaluate all efforts 
made by the Contractor and will determine compliance in regard to quantity, intensity, and results of 
these efforts.  Good Faith Efforts include: 
 
(1) Contacting minority businesses that reasonably could have been expected to submit a quote and 

that were known to the contractor or available on State or local government maintained lists at 
least 10 days before the bid or proposal date and notifying them of the nature and scope of the 
work to be performed. 

(2) Making the construction plans, specifications and requirements available for review by prospective 
minority businesses, or providing these documents to them at least 10 days before the bid or 
proposals are due. 

(3) Breaking down or combining elements of work into economically feasible units to facilitate 
minority participation. 

(4) Working with minority trade, community, or contractor organizations identified by the Office for 
Historically Underutilized Businesses and included in the bid documents that provide assistance in 
recruitment of minority businesses. 

(5) Attending any prebid meetings scheduled by the public owner. 

(6) Providing assistance in getting required bonding or insurance or providing alternatives to bonding 
or insurance for subcontractors. 

(7) Negotiating in good faith with interested minority businesses and not rejecting them as unqualified 
without sound reasons based on their capabilities.  Any rejection of a minority business based on 
lack of qualification should have the reasons documented in writing. 

(8) Providing assistance to an otherwise qualified minority business in need of equipment, loan 
capital, lines of credit, or joint pay agreements to secure loans, supplies, or letters of credit, 
including waiving credit that is ordinarily required.  Assisting minority businesses in obtaining the 
same unit pricing with the bidder's suppliers in order to help minority businesses in establishing 
credit. 

(9) Negotiating joint venture and partnership arrangements with minority businesses in order to 
increase opportunities for minority business participation on a public construction or repair project 
when possible. 

(10) Providing quick pay agreements and policies to enable minority contractors and suppliers to meet 
cash-flow demands. 
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                                APPENDIX E 
 

MBE DOCUMENTATION FOR CONTRACT PAYMENTS 
 
Prime Contractor/Architect: _________________________________________________________ 
 
Address & Phone: _________________________________________________________________ 
 
Project Name: ____________________________________________________________________ 
 
Pay Application #: _________________  Period: ________________________________ 
 
The following is a list of payments made to Minority Business Enterprises on this project for the above-
mentioned period. 
 

MBE FIRM NAME * INDICATE 
TYPE OF 

MBE 

AMOUNT  
PAID  

THIS MONTH 

TOTAL 
PAYMENTS TO 

DATE 

TOTAL 
AMOUNT 

COMMITTED
     

     

     

     

     

     

*Minority categories:  Black, African American (B), Hispanic (H), Asian American (A), 
American Indian (I), Female (F), Social and Economically Disadvantage (D) 
 
 
Date:  ________________ Approved/Certified By: ___________________________________ 
           Name 
 
          ___________________________________ 
           Title 
 
          ___________________________________ 
                   Signature 
 

SUBMIT WITH EACH PAY REQUEST & FINAL PAYMENT 
 
(Revised on 3/14/2003) 
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January 7, 2011 
 

 
 
                                    Owner  
 
         Designer  
 
CONSENT OF SURETY    Contractor    SCO ID #__________ 
 
COMPANY TO FINAL     Surety  
 
PAYMENT       Other  
For Use with State of North Carolina Projects 
 
                                                                   
PROJECT Name & Location: 
 
 
TO:  (OWNER) 
 
 
 

CONTRACT FOR: 

 CONTRACT DATE: 
 
CONTRACTOR: 
                                                                 
 In accordance with the provisions of the contract between the owner and the contractor as 
indicated above, the (here inset name and address of surety company) 
            SURETY COMPANY  
 
on bond of (here insert name and address of contractor) 
            CONTRACTOR  
 
hereby approves of the final payment to the contractor, and agrees that final payment to the 
contractor shall not relieve the surety company of any of its obligations to (here insert name and 
address of owner) 
  
 
            OWNER  
 
as set forth in said surety company's bond. 
 
IN WITNESS WHEREOF, 
the surety company has hereunto set its hand this       day of 20    
 
      ___________________________________ 
       
      Surety Company 
 
      ___________________________________ 
      Signature of Authorized 
      Representative  
 
      ___________________________________ 
Attest:      Title 
 
(Visible Seal): 





 
SECTION 316 

 
 
      Owner    
 
      Designer    
 
CONTRACTOR'S   Contractor    Code ________ Item   
 
AFFIDAVIT OF   Surety        
 
RELEASE OF LIENS  Other    
 
       
For Use with State of North Carolina Projects 
 
                                                                   
TO:  (OWNER) 
 CONTRACT FOR: 
 
 
 

 

 CONTRACT DATE: 
 
SCO PROJECT ID:  
 
PROJECT INFORMATION: 
(Name & Location) 
 
 
                                                                   
State of: 
 
County of: 
 
 The undersigned, pursuant to Article 36 of the General Conditions of the Contract, hereby certifies 
that to the best of his knowledge, information and belief, the Releases or Waivers of Lien attached 
hereto include the contractor, all subcontractors, all suppliers of materials and equipment, and all 
performers of work, labor or services who have or may have liens against any property of the owner 
arising in any manner out of the performance of the contract referenced above. 
 
 
SUPPORTING DOCUMENTS CONTRACTOR: 
 
ATTACHED HERETO:  Address: 
 
       By 
 
       Subscribed and sworn to before me 
       this   day of     20 
 
        
       Signature Notary Public: 
        
       Printed Name of Notary Public: 
        
       My Commission Expires: 
 





 
                                   Owner    
 
        Designer    
 
CONTRACTOR'S    Contractor    Code    ____  Item     _____ 
 
AFFIDAVIT OF PAYMENT  Surety      
 
OF DEBTS AND CLAIMS  Other     
 
 
 
For Use with State of North Carolina Projects   
                    
              
TO  (OWNER) 
 
 

CONTRACT FOR: 

 CONTRACT DATE: 

 
PROJECT INFORMATION: 
Name & Location: 
                                                                   
State of: 
 
County of: 
 
 The undersigned, pursuant to Article 36 of the General Conditions of the Contract, hereby certifies 
that, he has paid in full or has otherwise satisfied all obligations for all materials and equipment 
furnished, for all work, labor and services performed, and for all known indebtedness and claims 
against the contractor for damages arising in any manner in connection with the performance of the 
contract referenced above for which the owner or his property might in any way be held responsible. 
 
SUPPORTING DOCUMENTS ATTACHED HERETO: 
1. Consent of Surety to Final Payment.  Whenever surety is involved, Consent of Surety is required.  

Indicate attachment:  (yes   ) (no   ). 
  The following supporting documents should be attached hereto if required by the 

owner: 
  a. Contractor's Release or Waiver of Liens, conditional upon receipt of final payment. 
  b. Separate Releases or Waivers of Liens from subcontractors and material and equipment 

suppliers to the extent required by the owner, accompanied by a list thereof. 
  c. Contractor's Affidavit of Release of Liens. 
 
 
CONTRACTOR: 
Address: 
 
By: 
Subscribed and sworn to before me this __day of   _______ 20__ 
 
 
Signature of Notary Public: 
 
Printed Name of Notary Public: 
 
My Commission Expires: 
 
 





  

    
   
SCO-Proposal Form 2013   

F O R M   OF    P R O P O S A L 
 
 

Administration Building & Student Center Supplemental Cooling 
 Coastal Carolina Community College    Bidder:       
 SCO ID#:  24-28039-01A     Date:       
 
The undersigned, as bidder, hereby declares that the only person or persons interested in this proposal as principal 
or principals is or are named herein and that no other person than herein mentioned has any interest in this 
proposal or in the contract to be entered into; that this proposal is made without connection with any other person, 
company or parties making a bid or proposal; and that it is in all respects fair and in good faith without collusion 
or fraud.  The bidder further declares that he has examined the site of the work and the contract documents 
relative thereto, and has read all special provisions furnished prior to the opening of bids; that he has satisfied 
himself relative to the work to be performed.  The bidder further declares that he and his subcontractors have fully 
complied with NCGS 64, Article 2 in regards to E-Verification as required by Section 2.(c) of Session Law 2013-
418, codified as N.C. Gen. Stat. § 143-129(j). 
 

The Bidder proposes and agrees if this proposal is accepted to contract with the  

Coastal Carolina Community College 

in the form of contract specified below, to furnish all necessary materials, equipment, machinery, tools, apparatus, 
means of transportation and labor necessary to complete the construction of  
Administration Building & Student Center Supplemental Cooling 
 
in full in complete accordance with the plans, specifications and contract documents, to the full and entire 
satisfaction of Coastal Carolina Community College and Bowman Murray Hemingway Architects 
with a definite understanding that no money will be allowed for extra work except as set forth in the General 
Conditions and the contract documents, for the sum of: 
 
SINGLE PRIME CONTRACT:           
TOTAL BASE BID: 
 
          Dollars($)    
 
General Subcontractor:     Plumbing Subcontractor: 
 
       Lic           Lic   
 
Mechanical Subcontractor:    Electrical Subcontractor: 
 
       Lic           Lic   
 
GS143-128(d) requires all single prime bidders to identify their subcontractors for the above subdivisions of 
work.  A contractor whose bid is accepted shall not substitute any person as subcontractor in the place of the 
subcontractor listed in the original bid, except (i) if the listed subcontractor's bid is later determined by the 
contractor to be non-responsible or non-responsive or the listed subcontractor refuses to enter into a contract for 
the complete performance of the bid work, or (ii) with the approval of the awarding authority for good cause 
shown by the contractor. 
 
 
 
 



  

    
   
SCO-Proposal Form 2013   

ALTERNATES:              
Should any of the alternates as described in the contract documents be accepted, the amount written below shall 
be the amount to be "added to" or "deducted from" the base bid.  
 
GENERAL CONTRACT:   
 
Project Scope Alternates: 
 
Alternate #1: (Preferred Brand) State the amount to be added to the base bid to provide a foam roofing 

insulation system by NCFI EnduraTech, no substitutions.  Labor shall be qualified installer 
capable of maintaining the existing roof warranty. 

 
 
(Add)          Dollars($)    
 
 
MINORITY BUSINESS PARTICIPATION REQUIREMENTS       
 
Provide with the bid - Under GS 143-128.2(c) the undersigned bidder shall identify on its bid (Identification of 
Minority Business Participation Form) the minority businesses that it will use on the project with the total dollar 
value of the bids that will be performed by the minority businesses.  Also list the good faith efforts (Affidavit A) 
made to solicit minority participation in the bid effort. 
 

NOTE: A contractor that performs all of the work with its own workforce may submit an   Affidavit (B) to that 
effect in lieu of Affidavit (A) required above.  The MB Participation Form must still be submitted even if there 
is zero participation. 

 
After the bid opening - The Owner will consider all bids and alternates and determine the lowest responsible, 
responsive bidder.  Upon notification of being the apparent low bidder, the bidder shall then file within 72 hours 
of the notification of being the apparent lowest bidder, the following: 
 
An Affidavit (C) that includes a description of the portion of work to be executed by minority businesses, 
expressed as a percentage of the total contract price, which is equal to or more than the 10% goal established.  
This affidavit shall give rise to the presumption that the bidder has made the required good faith effort and 
Affidavit D is not necessary. 
 
   * OR * 
 
If less than the 10% goal,  Affidavit (D) of its good faith effort to meet the goal shall be provided.  The document 
must include evidence of all good faith efforts that were implemented, including any advertisements, solicitations 
and other specific actions demonstrating recruitment and selection of minority businesses for participation in the 
contract. 
 
Note: Bidders must always submit with their bid the Identification of Minority Business Participation Form listing all MB 
contractors, vendors and suppliers that will be used.  If there is no MB participation, then enter none or zero on the form.  
Affidavit A or Affidavit B, as applicable, also must be submitted with the bid.  Failure to file a required affidavit or 
documentation with the bid or after being notified apparent low bidder is grounds for rejection of the bid.  
 
 
 
 
 
 



  

    
   
SCO-Proposal Form 2013   

Proposal Signature Page           
 
The undersigned further agrees that in the case of failure on his part to execute the said contract and the bonds 
within ten (10) consecutive calendar days after being given written notice of the award of contract, the certified 
check, cash or bid bond accompanying this bid shall be paid into the funds of the owner's account set aside for the 
project, as liquidated damages for such failure; otherwise the certified check, cash or bid bond accompanying this 
proposal shall be returned to the undersigned. 
 
 
Respectfully submitted this day of            
 
               

(Name of firm or corporation making bid) 
 
 
WITNESS:      By:        
         Signature 
 
       Name:        
 (Proprietorship or Partnership)     Print or type 
 
       Title______________      
         (Owner/Partner/Pres./V.Pres) 
 
       Address       
 
ATTEST:              
 
By:       License No.       
 
Title:       Federal I.D. No.       

(Corp. Sec. or Asst. Sec. only)  
 
       Email Address:       
 
 

(CORPORATE SEAL) 
 
 
 
 
 
Addendum received and used in computing bid: 
 
Addendum No. 1     Addendum No. 3     Addendum No. 5    Addendum No. 6   
 
Addendum No. 2     Addendum No. 4     Addendum No. 6     Addendum No. 7   
 





Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid 

MBForms 2002-Revised  July 2010 

 
Identification of HUB Certified/ Minority Business Participation 

 
I,                   , 

(Name of Bidder) 
do hereby certify that on this project, we will use the following HUB Certified/ minority business  as 
construction subcontractors, vendors, suppliers or providers of professional services. 
 
Firm Name, Address and Phone #                          Work Type    *Minority        **HUB  

Category  Certified  
   (Y/N) 

 
 

   

 
 

 

   
 

   

 
 

 

    

  

    

  

    

  

    

  

    

  

    

  

    

  

    

  

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I), 
Female (F) Socially and Economically Disadvantaged (D) 

 
 ** HUB Certification with the state HUB Office required to be counted toward state participation goals. 

The total value of minority business contracting will be ($)        . 





Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid 

MBForms 2002-Revised  July 2010 

State of North Carolina  AFFIDAVIT A – Listing of Good Faith Efforts 
County of            

(Name of Bidder) 
Affidavit of              

I have made a good faith effort to comply under the following areas checked: 
Bidders must earn at least 50 points from the good faith efforts listed for their bid to be 
considered responsive.   (1 NC Administrative Code 30 I.0101) 
q 1 – (10 pts) Contacted minority businesses that reasonably could have been expected to submit a quote and 

that were known to the contractor, or available on State or local government maintained lists, at least 10 days 
before the bid date and notified them of the nature and scope of the work to be performed. 

q 2 --(10 pts) Made the construction plans, specifications and requirements available for review by prospective 
minority businesses, or providing these documents to them at least 10 days before the bids are due. 

q 3 – (15 pts) Broken down or combined elements of work into economically feasible units to facilitate minority 
participation. 

q 4 – (10 pts) Worked with minority trade, community, or contractor organizations identified by the Office of 
Historically Underutilized Businesses and included in the bid documents that provide assistance in 
recruitment of minority businesses. 

q 5 – (10 pts) Attended prebid meetings scheduled by the public owner. 

q 6 – (20 pts) Provided assistance in getting required bonding or insurance or provided alternatives to bonding 
or insurance for subcontractors. 

q 7 – (15 pts) Negotiated in good faith with interested minority businesses and did not reject them as 
unqualified without sound reasons based on their capabilities.  Any rejection of a minority business based on 
lack of qualification should have the reasons documented in writing. 

q 8 – (25 pts) Provided assistance to an otherwise qualified minority business in need of equipment, loan 
capital, lines of credit, or joint pay agreements to secure loans, supplies, or letters of credit, including waiving 
credit that is ordinarily required.  Assisted minority businesses in obtaining the same unit pricing with the 
bidder's suppliers in order to help minority businesses in establishing credit. 

q 9 – (20 pts) Negotiated joint venture and partnership arrangements with minority businesses in order to 
increase opportunities for minority business participation on a public construction or repair project when 
possible. 

q 10 - (20 pts) Provided quick pay agreements and policies to enable minority contractors and suppliers to 
meet cash-flow demands. 

 
The undersigned, if apparent low bidder, will enter into a formal agreement with the firms listed in the 
Identification of Minority Business Participation schedule conditional upon scope of contract to be 
executed with the Owner.  Substitution of contractors must be in accordance with GS143-128.2(d) 
Failure to abide by this statutory provision will constitute a breach of the contract.  
 
The undersigned hereby certifies that he or she has read the terms of the minority business 
commitment and is authorized to bind the bidder to the commitment herein set forth. 

Date:   Name of Authorized Officer:         
          Signature:         
                    Title:         
 

State of______________, County of      
Subscribed and sworn to before me this   day of    20  
Notary Public      
My commission expires    

 
  SEAL 





Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid 

MBForms 2002-Revised  July 2010 

State of North Carolina   --AFFIDAVIT B-- Intent to Perform Contract  
           with Own Workforce. 
County of      
Affidavit of              

(Name of Bidder) 
I hereby certify that it is our intent to perform 100% of the work required for the      
 
                     contract. 

(Name of Project) 
 
In making this certification, the Bidder states that the Bidder does not customarily subcontract elements 
of this type project, and normally performs and has the capability to perform and will perform all 
elements of the work on this project with his/her own current work forces; and 

 
The Bidder agrees to provide any additional information or documentation requested by the owner in 
support of the above statement. The Bidder agrees to make a Good Faith Effort to utilize minority 
suppliers where possible. 
 
 
The undersigned hereby certifies that he or she has read this certification and is authorized to bind the 
Bidder to the commitments herein contained. 
 
 
 
 
 
 
Date:          Name of Authorized Officer:         
 
      Signature:         
 
               Title:         
 
 
 
 
 
State of _________      __ , County of ________________________ 
Subscribed and sworn to before me this     day of   20___ 
Notary Public      
My commission expires     

 
  SEAL 





Do not submit with bid      Do not submit with bid      Do not submit with bid      Do not submit with bid 

MBForms 2002-Revised  July 2010 

State of North Carolina - AFFIDAVIT C -   Portion of the Work to be 
Performed by HUB Certified/Minority Businesses 
County of      

(Note this form is to be submitted only by the apparent lowest responsible, responsive bidder.)  

If the portion of the work to be executed by HUB certified/minority businesses as defined in GS143-
128.2(g) and 128.4(a),(b),(e) is equal to or greater than 10% of the bidders total contract price, then the 
bidder must complete this affidavit. 
This affidavit shall be provided by the apparent lowest responsible, responsive bidder within 72 hours 
after notification of being low bidder. 
 
Affidavit of          I do hereby certify that on the 
     (Name of Bidder) 
               

     (Project Name) 
Project ID#      Amount of Bid  $      
 
I will expend a minimum of   % of the total dollar amount of the contract with minority business 
enterprises.  Minority businesses will be employed as construction subcontractors, vendors, suppliers 
or providers of professional services.  Such work will be subcontracted to the following firms listed 
below.     Attach additional sheets if required 
Name and Phone Number *Minority 

Category 
**HUB 

Certified 
Y/N 

Work 
Description 

Dollar Value 

     
     
     
     
     
     
     
     
*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I), 

Female (F) Socially and Economically Disadvantaged (D) 
** HUB Certification with the state HUB Office required to be counted toward state participation goals. 

 
Pursuant to GS143-128.2(d), the undersigned will enter into a formal agreement with Minority Firms for 
work listed in this schedule conditional upon execution of a contract with the Owner.  Failure to fulfill 
this commitment may constitute a breach of the contract. 
 
The undersigned hereby certifies that he or she has read the terms of this commitment and is 
authorized to bind the bidder to the commitment herein set forth. 
 
Date:         Name of Authorized Officer:         
 
      Signature:         
 
              Title:          
 

State of    , County of      
Subscribed and sworn to before me this   day of   20  
Notary Public      
My commission expires    

 
  SEAL 





 Do not submit with the bid    Do not submit with the bid    Do not submit with the bid    Do not submit with the bid   Do not submit with the bid 
 

MBForms 2002-Revised May 2010 -1- 

State of North Carolina   AFFIDAVIT D – Good Faith Efforts 
 
County of      
(Note this form is to be submitted only by the apparent lowest responsible, responsive bidder.)  
 
If the goal of 10% participation by HUB Certified/ minority business is not achieved, the Bidder shall 
provide the following documentation to the Owner of his good faith efforts:  
       
Affidavit of          I do hereby certify that on the 
     (Name of Bidder) 
               

     (Project Name) 
Project ID#      Amount of Bid  $      
 
I will expend a minimum of   % of the total dollar amount of the contract with HUB certified/ 
minority business enterprises.  Minority businesses will be employed as construction subcontractors, 
vendors, suppliers or providers of professional services.  Such work will be subcontracted to the 
following firms listed below.  (Attach additional sheets if required) 
 
Name and Phone Number *Minority 

Category 
**HUB 

Certified 
Y/N 

Work 
Description 

Dollar Value 

     
     
     
     
     
*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I), 

Female (F) Socially and Economically Disadvantaged (D) 
** HUB Certification with the state HUB Office required to be counted toward state participation goals. 

 
Examples of documentation that may be required to demonstrate the Bidder's good faith efforts to meet the goals set forth in these provisions 

include, but are not necessarily limited to, the following: 
A. Copies of solicitations for quotes to at least three (3) minority business firms from the source list provided by the State for each subcontract 

to be let under this contract (if 3 or more firms are shown on the source list).  Each solicitation shall contain a specific description of the 
work to be subcontracted, location where bid documents can be reviewed, representative of the Prime Bidder to contact, and location, 
date and time when quotes must be received. 

B. Copies of quotes or responses received from each firm responding to the solicitation. 

C. A telephone log of follow-up calls to each firm sent a solicitation. 
D. For subcontracts where a minority business firm is not considered the lowest responsible sub-bidder, copies of quotes received from all 

firms submitting quotes for that particular subcontract. 
E. Documentation of any contacts or correspondence to minority business, community, or contractor organizations in an attempt to meet the    
goal. 

 F. Copy of pre-bid roster 

G. Letter documenting efforts to provide assistance in obtaining required bonding or insurance for minority business. 

H. Letter detailing reasons for rejection of minority business due to lack of qualification. 

I. Letter documenting proposed assistance offered to minority business in need of equipment, loan capital, lines of credit, or joint pay 

   agreements to secure loans, supplies, or letter of credit, including waiving credit that is ordinarily required. 

Failure to provide the documentation as listed in these provisions may result in rejection of the bid and award to the next lowest responsible 
and responsive bidder. 

Pursuant to GS143-128.2(d), the undersigned will enter into a formal agreement with Minority Firms for 
work listed in this schedule conditional upon execution of a contract with the Owner.  Failure to fulfill 
this commitment may constitute a breach of the contract. 



 Do not submit with the bid    Do not submit with the bid    Do not submit with the bid    Do not submit with the bid   Do not submit with the bid 
 

MBForms 2002-Revised May 2010 -2- 

The undersigned hereby certifies that he or she has read the terms of this commitment and is 
authorized to bind the bidder to the commitment herein set forth. 
 
Date:   Name of Authorized Officer:         

         Signature:         

       Title:          
 
State of    , County of       
Subscribed and sworn to before me this   day of    20  
Notary Public     
My commission expires    

 
 

 
  SEAL 



FORM OF BID BOND 
 
 

    KNOW ALL MEN BY THESE PRESENTS THAT ________________ 
__________________________________________________________________ as 
principal, and _______________________________________________, as surety, who is 
duly licensed to act as surety in North Carolina, are held and firmly bound unto the State of 
North Carolina* through _______________________________________________ as 
obligee, in the penal sum of ___________________________ DOLLARS, lawful money of 
the United States of America, for the payment of which, well and truly to be made, we bind 
ourselves, our heirs, executors, administrators, successors and assigns, jointly and 
severally, firmly by these presents. 
 Signed, sealed and dated this          day of           20    
 WHEREAS, the said principal is herewith submitting proposal for 
and the principal desires to file this bid bond in lieu of making  
the cash deposit as required by G.S. 143-129. 
 
 NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION is such, that 
if the principal shall be awarded the contract for which the bid is submitted and shall 
execute the contract and give bond for the faithful performance thereof within ten days after 
the award of same to the principal, then this obligation shall be null and void; but if the 
principal fails to so execute such contract and give performance bond as required by G.S. 
143-129, the surety shall, upon demand, forthwith pay to the obligee the amount set forth in 
the first paragraph hereof.  Provided further, that the bid may be withdrawn as provided by 
G.S. 143-129.1 
 
 
                                                 (SEAL) 
 
                                                 (SEAL) 
 
                                                 (SEAL) 
 
                                                 (SEAL) 
 
                                                 (SEAL) 
 
 
 
 





FORM OF CONSTRUCTION CONTRACT 
 

(ALL PRIME CONTRACTS) 
 

 THIS AGREEMENT, made the ____________ day of _____________ in  the year of 
20__ by and between _______________________________ 
__________________________________________________________________ 
hereinafter called the Party of the First Part and the 
________________________________________________________________________
______________________________________________________ hereinafter called the 
Party of the Second Part. 
 

WITNESSETH: 
 
 That the Party of the First Part and the Party of the Second Part for the 
consideration herein named agree as follows: 
 
 1. Scope of Work:  The Party of the First Part shall furnish and deliver all of the 
materials, and perform all of the work in the manner and form as provided by the following 
enumerated plans, specifications and documents, which are attached hereto and made a 
part thereof as if fully contained herein:  advertisement; Instructions to Bidders; General 
Conditions; Supplementary General Conditions; specifications; accepted proposal; 
contract; performance bond; payment bond; power of attorney; workmen's compensation; 
public liability; property damage and builder's risk insurance certificates; approval of 
attorney general; certificate by the Office of State Budget and Management, and drawings, 
titled: 

__________________________________________________________________ 
 
 

________________________________________________________________    
Consisting of the following sheets:  

 
 
 
 
 
________________________________________________________________  
 
Dated:                                  and the following addenda:  
 
Addendum No  Dated:  Addendum No.  Dated:  
        
Addendum No  Dated:  Addendum No.  Dated:  
        
Addendum No  Dated:  Addendum No.  Dated:  
        
Addendum No  Dated:  Addendum No.  Dated:  
 
 2. That the Party of the First Part shall commence work to be performed under this 
agreement on a date to be specified in a written order of the Party of the Second Part and 
shall fully complete all work hereunder within _____________ consecutive calendar days 



from said date.  For each day in excess thereof, liquidated damages shall be as stated in 
Supplementary   General Conditions.  The Party of the First Part, as one of the 
considerations for the awarding of this contract, shall furnish to the Party of the Second 
Part a construction schedule setting forth planned progress of the project broken down by 
the various divisions or part of the work and by calendar days as outlined in Article 14 of 
the General Conditions of the Contract.   
 
 
 3. The Party of the Second Part hereby agrees to pay to the Party of the First Part 
for the faithful performance of this agreement, subject to additions and deductions as 
provided in the specifications or proposal, in lawful money of the United States as follows: 
_______________________________________             ____________  
 
________________________________________ ($ __________________). 
 
Summary of Contract Award: 
 
 
 4. In accordance with Article 31 and Article 32 of the General Conditions of the 
Contract, the Party of the Second Part shall review, and if approved, process the Party of 
the First Party's pay request within 30 days upon receipt from the Designer. The Party of 
the Second Part, after reviewing and approving said pay request, shall make payments to 
the Party of the First Part on the basis of a duly certified and approved estimate of work 
performed during the preceding calendar month by the First Party, less five percent (5%) of 
the amount of such estimate which is to be retained by the Second Party until all work has 
been performed strictly in accordance with this agreement and until such work has been 
accepted by the Second Party.  The Second Party may elect to waive retainage 
requirements after 50 percent of the work has been satisfactorily completed on schedule as 
referred to in Article 31 of the General Conditions. 
 
 5. Upon submission by the First Party of evidence satisfactory to the Second Party 
that all payrolls, material bills and other costs incurred by the First Party in connection with 
the construction of the work have been paid in full, final payment on account of this 
agreement shall be made within thirty (30) days after the completion by the First Party of all 
work covered by this agreement and the acceptance of such work by the Second Party. 
 
 6. It is further mutually agreed between the parties hereto that if at any time after 
the execution of this agreement and the surety bonds hereto attached for its faithful 
performance, the Second Party shall deem the surety or sureties upon such bonds to be 
unsatisfactory, or if, for any reason, such bonds cease to be adequate to cover the 
performance of the work, the First Party shall, at its expense, within five (5) days after the 
receipt of notice from the Second Party so to do, furnish an additional bond or bonds in 
such form and amount, and with such surety or sureties as shall be satisfactory to the 
Second Party.  In such event no further payment to the First Party shall be deemed to be 
due under this agreement until such new or additional security for the faithful performance 
of the work shall be furnished in manner and form satisfactory to the Second Party. 
 
 7. The Party of the First Part attest that it and all of its subcontractors have fully 
complied with all requirements of NCGS 64 Article 2 in regards to E-Verification as required 
by Section 2.(c) of Session Law 2013-418, codified as N.C. Gen. Stat. § 143-129(j). 



 
 
 IN WITNESS WHEREOF, the Parties hereto have executed this agreement on the 
day and date first above written in ____________ counterparts, each of which shall without 
proof or accounting for other counterparts, be deemed an original contract. 
 
Witness:                                                         __________________________________ 

         Contractor: (Trade or Corporate Name)  
 
____________________________          By: __________________________________ 
(Proprietorship or Partnership)  
      Title:                                                                      
      (Owner, Partner, or Corp. Pres. or Vice Pres. only) 
 
 
Attest: (Corporation)                
                                                
By:                                                             
 
Title:                                                          
          (Corp. Sec. or Asst. Sec. only) 
       
 
     (CORPORATE SEAL)     
              
                                                                 (Agency, Department or Institution)   
 
Witness:       
                                                                                                                 
               
                            _______________    By:                            ___________________  
 
                                       Title:                            ___________________ 
 





 
 
 
 

FORM OF PERFORMANCE BOND 
 
 
 
Date of Contract: 

 

 
Date of Execution: 

 

Name of Principal 
 (Contractor) 

 

 
Name of Surety: 

 

 
Name of Contracting 
Body: 

 

 
Amount of Bond: 

 

 
Project 

 

 
 
 KNOW ALL MEN BY THESE PRESENTS, that we, the principal and surety above 
named, are held and firmly bound unto the above named contracting body, hereinafter 
called the contracting body, in the penal sum of the amount stated above for the payment 
of which sum well and truly to be made, we bind, ourselves, our heirs, executors, 
administrators, and successors, jointly and severally, firmly by these presents. 
 
 
 THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal 
entered into a certain contract with the contracting body, identified as shown above and 
hereto attached: 
 
 
 NOW, THEREFORE, if the principal shall well and truly perform and fulfill all the 
undertakings, covenants, terms, conditions and agreements of said contract during the 
original term of said contract and any extensions thereof that may be granted by the 
contracting body, with or without notice to the surety, and during the life of any guaranty 
required under the contract, and shall also well and truly perform and fulfill all the 
undertakings, covenants, terms, conditions and agreements of any and all duly authorized 
modifications of said contract that may hereafter be made, notice of which modifications to 
the surety being hereby waived, then, this obligation to be void; otherwise to remain in full 
force and virtue. 
 
 
 IN WITNESS WHEREOF, the above-bounden parties have executed this 
instrument under their several seals on the date indicated above, the name and corporate 
seal of each corporate party being hereto affixed and these presents duly signed by its 
undersigned representative, pursuant to authority of its governing body. 
 
 
Executed in                                         counterparts. 
 



Witness:                                                                       ____________________________________ 
                            Contractor: (Trade or Corporate Name) 
 
 _______________________________                     By: ________________________________ 
(Proprietorship or Partnership) 
 
Attest: (Corporation)                           Title: _______________________________ 
                                 (Owner, Partner, or Corp. Pres. or Vice 

Pres. only)  
 
 
By: _______________________________ 
 
Title: ______________________________ 
 (Corp. Sec. or Asst. Sec. only) 
 
 
   (Corporate Seal) 
 
 
 
 
 
                                                ___________________________________

           (Surety Company) 
 
Witness:                                By: ________________________________ 
 
________________________________  Title: _______________________________

             (Attorney in Fact) 
 
 
Countersigned: 
 
________________________________   (Surety Corporate Seal) 
 
________________________________  
(N.C. Licensed Resident Agent) 
 
 
________________________________ 
 
________________________________ 
Name and Address-Surety Agency 
 
 
________________________________ 
 
________________________________ 
Surety Company Name and N.C. 
Regional or Branch Office Address 



 
 

 
FORM OF PAYMENT BOND 

 
 
Date of Contract: 

 

 
Date of Execution: 

 

Name of Principal 
 (Contractor) 

 

 
Name of Surety: 

 

 
Name of Contracting 
Body: 

 

 
Amount of Bond: 

 

 
Project 

 

 
 
 
 KNOW ALL MEN BY THESE PRESENTS, that we, the principal and surety above 
named, are held and firmly bound unto the above named contracting body, hereinafter 
called the contracting body, in the penal sum of the amount stated above for the payment 
of which sum well and truly to be made, we bind ourselves, our heirs, executors, 
administrators, and successors, jointly and severally, firmly by these presents. 
 
 
 THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal 
entered into a certain contract with the contracting body identified as shown above and 
hereto attached: 
 
 
 NOW, THEREFORE, if the principal shall promptly make payment to all persons 
supplying labor/material in the prosecution of the work provided for in said contract, and 
any and all duly authorized modifications of said contract that may hereafter be made, 
notice of which modifications to the surety being hereby waived, then this obligation to be 
void; otherwise to remain in full force and virtue. 
 
 
 IN WITNESS WHEREOF, the above-bounden parties have executed this instrument 
under their several seals on the date indicated above, the name and corporate seal of each 
corporate party being hereto affixed and these presents duly signed by its undersigned 
representative, pursuant to authority of its governing body. 
 
 
Executed in                                         counterparts. 
 



 
Witness:                                                                        ____________________________________ 
                                Contractor: (Trade or Corporate Name) 
 
______________________________________                         By: ________________________________ 
(Proprietorship or Partnership) 
 
Attest: (Corporation)                               Title________________________________
                                      (Owner, Partner, or Corp. Pres. or Vice      
                Pres. only)  
 
 
By: ____________________________________ 
 
Title: ___________________________________ 
 (Corp. Sec. or Asst. Sec.. only) 
 
 
   (Corporate Seal) 
 
 
 
 
                                                ____________________________________ 
                          (Surety Company) 
 
Witness:                                                     By: ________________________________ 
 
________________________________            Title: _______________________________ 
                                               (Attorney in Fact) 
 
 
Countersigned: 
 
________________________________   (Surety Corporate Seal) 
 
________________________________ 
(N.C. Licensed Resident Agent) 
 
 
________________________________ 
 
________________________________ 
Name and Address-Surety Agency 
 
 
________________________________ 
 
________________________________ 
Surety Company Name and N.C. 
Regional or Branch Office Address 
 



 

Sheet for Attaching Power of Attorney 
 
 



 

Sheet for Attaching Insurance Certificates 
 
 



 

 
APPROVAL OF THE ATTORNEY GENERAL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

CERTIFICATION BY THE OFFICE OF STATE 
BUDGET AND MANAGEMENT 

 
 
 Provision for the payment of money to fall due and payable by the  
 
           
 
 under this agreement has been provided for by allocation made and is  
 available for the purpose of carrying out this agreement. 
 
 This _____________day of _________   __________ 20___. 
   
 
             Signed      
                                Budget Officer        
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 WORK COVERED BY CONTRACT DOCUMENTS: 

A. Project Identification: Project includes the following: 
 

1. Project includes, but is not limited, to the following: 
 
The project consists of installing new roof mounted dry fluid coolers to supplement 
cooling capacity on existing geothermal wellfield systems serving the Administration 
and Student Center buildings. Work to include new roof structural supports, screen 
walls, piping rework, DDC control modifications and new power supplies from exist-
ing building electrical systems.  A new ACM panel screen wall will be installed at the 
Administration Building. Temporary closure, if needed, shall be coordinated with the 
owner’s representative. 

2. Project Location:  Jacksonville, North Carolina 
3. Owner: Coastal Carolina Community College 

B. Architect Identification:  The Project Contract Documents, dated September 9, 2024, were 
prepared for Coastal Carolina Community College by Bowman Murray Hemingway 
Architects, PC, 514 Market Street, Wilmington, NC  28401.   

C. The contract documents for this project include the following: 

1. Specifications –Architectural, Structural, Mechanical and Electrical,  
2. Drawings – Architectural, Structural, Mechanical and Electrical 

1.2 USE OF PREMISES 

A. General:  The Contractor shall coordinate use of the building and parking areas with the 
Owner’s representative.  Contractor staging area is delineated on sheet A1.0.  The college 
will make special provisions for prearranged deliveries to the building to occur through 
parking lot P4. 

B. Working Hours: Normal working hours shall be unrestricted: Work that interrupts 
students’ needs will be stopped upon project manager(s)’ request. The College’s class 
schedule will not be modified for this project. All work must comply with the local noise 
ordinance.  

 

1.3 PROJECT SIGN:  NOT REQUIRED. 

 

END OF SECTION 011000 
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SECTION 012300 – ALTERNATES (SCOPE AND OWNER PREFERRED ALTERNATES) 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for alternates. 

1.2 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. 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. 

1.3 PROCEDURES 

A. Coordination:  Modify 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 
modifications to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

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. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

Alternate Descriptions as well as sheet references contained in these descriptions are for reference purposes 
and not intended to be comprehensive.  Contractors should reference the construction documents and 
project manual to develop a comprehensive understanding of alternate requirements and associated cost. 
 
Project Scope Alternates: 
 
Alternate #1: (Preferred Brand) State the amount to be added to the base bid to provide a foam roofing 

insulation system by NCFI EnduraTech, no substitutions.    Labor shall be qualified installer 
capable of maintaining the existing roof warranty. 

 
 

END OF SECTION 012300 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section specifies administrative and procedural requirements necessary to prepare and 
process Applications for Payment. 

1.2 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 
Contractor's Construction Schedule. 

1. Correlate line items in the Schedule of Values with other required administrative forms 
and schedules, including Application for Payment forms with Continuation Sheets. 

2. Submit the Schedule of Values to Architect at earliest possible date but no later than 
seven days before the date scheduled for submittal of initial Applications for Payment. 

3. Subschedules:  Where the Work is separated into phases requiring separately phased 
payments, provide subschedules showing values correlated with each phase of payment. 

4. Schedule of Values shall include separate line item breakdown for materials and labor. 

B. Format and Content:  Use the Project Manual table of contents as a guide to establish line items 
for the Schedule of Values.  Provide at least one line item for each Specification Section. 

1. Identification:  Include the following Project identification on the Schedule of Values: 

a. Project name and location. 
b. Name of Architect. 
c. Architect's project number. 
d. Contractor's name and address. 
e. Date of submittal. 

2. Arrange the Schedule of Values in tabular form with separate columns to indicate the 
following for each item listed: 

a. Related Specification Section or Division. 
b. Description of the Work. 
c. Change Orders (numbers) that affect value. 
d. Dollar value. 

1) Percentage of the Contract Sum to nearest one-hundredth percent, adjusted 
to total 100 percent. 

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with the Project 
Manual table of contents.  Provide several line items for principal subcontract amounts, 
where appropriate. 
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4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

6. Provide separate line items in the Schedule of Values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work. 

7. Each item in the Schedule of Values and Applications for Payment shall be complete.  
Include total cost and proportionate share of general overhead and profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be shown either as separate line items in the Schedule of 
Values or distributed as general overhead expense, at Contractor's option. 

8. Schedule Updating:  Update and resubmit the Schedule of Values before the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

1.3 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and payments as 
certified by Architect and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial 
Completion, and final Application for Payment involve additional requirements. 

B. Payment Application Times:  The date for each progress payment is the 10th day of each 
month.  The period covered by each Application for Payment starts on the day following the 
end of the preceding period and ends 15 days before the date for each progress payment. 

C. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 Continuation 
Sheets as form for Applications for Payment. 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete 
applications without action. 

1. Entries shall match data on the Schedule of Values and Contractor's Construction 
Schedule.  Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued before last 
day of construction period covered by application. 

E. Payment will be made on the basis of 95% of monthly estimates and final payment made upon 
completion and acceptance of the Work. 

F. Transmittal:  Submit 3 signed and notarized original copies of each Application for Payment to 
Architect by a method ensuring receipt.  One copy shall include waivers of lien and similar 
attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 
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G. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of Values. 
3. Contractor's Construction Schedule (preliminary if not final). 
4. Submittals Schedule (preliminary if not final). 
5. List of Contractor's staff assignments. 
6. Copies of building permits. 
7. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
8. Certificates of insurance and insurance policies. 
9. Performance and payment bonds. 

H. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial 
Completion, submit an Application for Payment showing 100 percent completion for portion of 
the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

I. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited, to the 
following: 

1. Evidence of completion of Project closeout requirements. 
2. Updated final statement, accounting for final changes to the Contract Sum. 
3. AIA Document G706A, "Contractor's Affidavit of Release of Liens."  

1.4 DOCUMENTS REQUIRED FOR CLOSE OUT OF PROJECTS 

 Unless specifically noted, ONE copy of all required. 

A. WARRANTIES AND GUARANTEES REQUIRED BY THE CONTRACT 
1. General Contract: 

a. Contractors warranty letter guaranteeing their work for a period of one year from 
the date of acceptance by the Owner. 

b. Warranties required by other sections within the Project Manual. 
2. Plumbing Contract 

a. Contractors warranty letter guaranteeing their work for a period of one year from 
the date of acceptance by the Owner. 

b. Manufacturer’s warranties for specific plumbing equipment.  (Include in plumbing 
O&M manual.) 

c. Certification of Disinfection of Domestic Water Piping System. 
3. Mechanical  Contract 

a. Contractors warranty letter guaranteeing their work for a period of one year from 
the date of acceptance by the Owner. 

b. Manufacturer’s warranties for specific mechanical equipment.  (Include in 
mechanical  O&M manual.) 



FOCUS Broadband PAYMENT PROCEDURES  
Pender County Location 012900 - 4 
Coastal Carolina Community College 
Administration Building & Student Center 
Supplemental Cooling  
 

4. Electrical Contract 
a. Contractors warranty letter guaranteeing their work for a period of one year from 

the date of acceptance by the Owner. 
b. Manufacturer’s warranties for specific electrical equipment.  (Include in electrical  

O&M manual.) 

B. CERTIFICATES OF AGENCIES REQUIRED BY STATE LAW 
1. Certificate for fire alarm system.   

C. LIST OF SUBCONTRACTORS / MATERIAL SUPPLIERS, ETC. 
1. A listing (which includes names, addresses and phone numbers, of subcontractors and 

material suppliers involved from Prime through second tier subcontractors and the area of 
construction in which they did work.  

D. OPERATION & MAINTENANCE MANUALS       
1. Bound volume(s) to include operations and maintenance manuals for each piece of 

equipment provided under the contract.  Manuals should be separate for plumbing, 
mechanical and electrical work.  Operations and maintenance data shall include 
operation, maintenance, and inspection data, replacement part numbers and availability, 
and service depot location and telephone numbers of suppliers.   

 
Manufacturers’ warranty and any other application forms have been completed in 
Owner’s name and registered with the manufacturer prior to being included in the O&M 
manual. 

E. AS BUILT DRAWINGS (one copy required) 
 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1. General Project coordination procedures. 
2. Coordination Drawings. 
3. Project meetings. 

1.2 COORDINATION 

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

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

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

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

1.3 PROJECT MEETINGS 

A. General:  The Architect will schedule and conduct meetings and conferences at Project site. 

1. Attendees:  Inform participants and others involved, and individuals whose 
presence is required, of date and time of each meeting.  Meeting dates and times 
will be scheduled at the Preconstruction Conference.   

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

3. Designer records and distributes the final monthly progress meeting minutes to 
Owner and Contractor. 

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

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

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

a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing. 
d. Designation of responsible personnel. 
e. Procedures for processing field decisions and Change Orders. 
f. Procedures for processing Applications for Payment. 
g. Distribution of the Contract Documents. 
h. Submittal procedures. 
i. Preparation of Record Documents. 
j. Use of the premises. 
k. Responsibility for temporary facilities and controls. 
l. Parking availability. 
m. Office, work, and storage areas. 
n. Equipment deliveries and priorities. 
o. First aid. 
p. Security. 
q. Progress cleaning. 
r. Working hours. 

C. The Architect will schedule Progress Meetings:  Conduct progress meetings at monthly 
intervals.  Coordinate dates of meetings with preparation of payment requests. 

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

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

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

b. Review present and future needs of each entity present, including the 
following: 

1) Interface requirements. 
2) Sequence of operations. 
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3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Change Orders. 
14) Documentation of information for payment requests. 

3. Reporting:  Distribute minutes of the meeting to each party present and to parties 
who should have been present.  Include a brief summary, in narrative form that 
includes the following information: 

a.  Review previous minutes of the meeting and resolve any corrections. 
b.  Work performed in the last 30 days. 
c.  Work to be performed in the next 30 days. 
d.  Request for Proposal. 
e.  Review Pending Change Orders. 
f.  Review Request for Information. 
g.  Review Status of Shop Drawings. 
h.  Review Schedule Compliance. 
i. Percentages Complete to be reported by the Contractor(s) – (Actual Work 

Completed) 
j.  Discuss Construction/Coordination Issues. 
k.  Designer Weekly Inspection Reports – Non-Conforming Work 
l.  Special Inspection Reports – Deficiency Notices 
m. Comments from Owner, State Construction Office, Contractor(s), and 

Designers. 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for documenting the 
progress of construction during performance of the Work, including the following: 

1. Submittals Schedule. 
2. See Division 1 Section “Project Management and Coordination” for Project 

Schedules and Reporting. 

B. See Division 1 Section "Payment Procedures" for submitting the Schedule of Values. 

1.2 SUBMITTALS 

A. Submittals Schedule:  Submit three copies of schedule.  Arrange the following information 
in a tabular format: 

1. Scheduled date for first submittal. 
2. Specification Section number and title. 
3. Submittal category (action or informational). 
4. Name of subcontractor. 
5. Description of the Work covered. 
6. Scheduled date for Architect's final release or approval. 

PART 2 - PRODUCTS 

2.1 SUBMITTALS SCHEDULE 

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule.  Include time required for review, resubmittal, ordering, 
manufacturing, fabrication, and delivery when establishing dates. 

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, 
and Contractor's Construction Schedule. 

2. Submit concurrently with the first complete submittal of Contractor's Construction 
Schedule. 

END OF SECTION 013200 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1.2 DEFINITIONS 

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

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

1.3 SUBMITTAL PROCEDURES 

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. 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 enough time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Architect's receipt of 
submittal. 

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

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

3. Allow 15 days for processing each resubmittal. 
4. No extension of the Contract Time will be authorized because of failure to 

transmit submittals enough in advance of the Work to permit processing. 

C. Identification:  Place a permanent label or title block on each submittal for identification. 
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1. Indicate name of firm or entity that prepared each submittal on label or title 
block. 

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

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

a. Project name. 
b. Date. 
c. Name and address of Prime Contractor. 
d. Name, phone number and address of subcontractor or supplier. 
e. Unique identifier, including revision number. 

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

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

F. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return 
submittals received from sources other than Contractor. 

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

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

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

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

1. Number of Copies:  Submit six (6)  copies of each submittal, unless otherwise 
indicated.  Architect will return five (5) or if it is an engineer’s review they will 
return four (4)  copies.  Mark up and retain one returned copy as a Project Record 
Document. 

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

1. If information must be specially prepared for submittal because standard printed 
data are not suitable for use, submit as Shop Drawings, not as Product Data. 
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2. Mark each copy of each submittal to show which products and options are 
applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Manufacturer's catalog cuts. 
e. Wiring diagrams showing factory-installed wiring. 
f. Printed performance curves. 
g. Operational range diagrams. 
h. Compliance with recognized trade association standards. 
i. Compliance with recognized testing agency standards. 

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

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

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

and control wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Notation of coordination requirements. 
j. Notation of dimensions established by field measurement. 

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

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

D. Samples:  Prepare physical units of materials or products, including the following: 
1. Samples for Initial Selection:  Submit manufacturer's color charts consisting of 

units or sections of units showing the full range of colors, textures, and patterns 
available. 

a. Submit three full sets 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. 

2. Samples for Verification:  Submit full-size units or Samples of size indicated, 
prepared from the same material to be used for the Work, cured and finished in 
manner specified, and physically identical with the product proposed for use, and 
that show full range of color and texture variations expected.  Samples include, 
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but are not limited to, partial sections of manufactured or fabricated components; 
small cuts or containers of materials; complete units of repetitively used 
materials; swatches showing color, texture, and pattern; color range sets; and 
components used for independent testing and inspection. 

a. Submit three sets of Samples.  Architect will retain two Sample sets; 
remainder will be returned. 

3. Preparation:  Mount, display, or package Samples in manner specified to 
facilitate review of qualities indicated.  Prepare Samples to match Architect's 
sample where so indicated.  Attach label on unexposed side. 

4. Submit Samples for review of kind, color, pattern, and texture for a final check of 
these characteristics with other elements and for a comparison of these 
characteristics between final submittal and actual component as delivered and 
installed. 

5. 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. 

E. Application for Payment:  Comply with requirements in Division 1 Section "Payment 
Procedures." 

F. Schedule of Values:  Comply with requirements in Division 1 Section "Payment 
Procedures." 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

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

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

3.2 ARCHITECT'S ACTION 

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

B. Action Submittals:  Architect will review each submittal, make marks to indicate 
corrections or modifications required, and return it.  Architect will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action taken, as 
follows: 
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1. Approved. 
2. Rejected / Resubmit. 
3. Approved as noted. 

END OF SECTION 013300 
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SECTION 014000 - QUALITY ASSURANCE AND TESTING REQUIREMENTS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for quality assurance. 

1.2 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and ensure that proposed 
construction complies with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that completed construction complies with requirements.  
Services do not include contract enforcement activities performed by Architect. 

C. Mockups:  Full-size, physical example assemblies to illustrate finishes and materials.  Mockups 
are used to verify selections made under sample submittals, to demonstrate aesthetic effects and, 
where indicated, qualities of materials and execution, and to review construction, coordination, 
testing, or operation; they are not samples. 

D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 

1.3 SUBMITTALS 

A. Testing Schedule. 
1. During the preconstruction conference, the contractor  shall meet with the architect and 

testing services to review the specific testing requirements for the project.   Within seven 
days of the preconstruction meeting, the contractor shall submit a testing schedule 
identifying the scope of work of owner and contractor provided testing companies and 
anticipated testing periods. 

1.4 TESTING  

A. Testing responsibilities shall be assigned on the following basis: 
1. Soil Testing            Owner Provided and Paid  
2. Concrete Testing          Owner Provided and Paid 
4. All other testing required by the contract documents  Contractor Provided and Paid 
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1.5 OWNER PROVIDED TESTING 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of the types of testing and inspecting they are 
engaged to perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor. 

B. Contractor Responsibilities:   

1. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspecting will be performed. 

2. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

1.6 CONTRACTOR PROVIDED TESTING 

A. Testing agency will notify Architect and Contractor promptly of irregularities and deficiencies 
observed in the Work during performance of its services. 

B. Testing agency will submit a certified written report of each test, inspection, and similar quality-
control service to Architect with copy to Contractor and to authorities having jurisdiction. 

C. Testing agency will submit a final report of special tests and inspections at Substantial 
Completion, which includes a list of unresolved deficiencies. 

D. Testing agency will interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from the Contract Documents. 

E. Testing agency will retest and reinspect corrected work. 

1.7 CONTRACTOR ASSOCIATED SERVICES:   

A. 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. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
6. Security and protection for samples and for testing and inspecting equipment at Project 

site. 
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B. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 
and quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting. 

PART 2 - EXECUTION 

2.1 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 Sections 
of these Specifications.  Restore patched areas and extend restoration into adjoining areas 
in a manner that eliminates evidence of patching. 

2. Comply with the Contract Document requirements for Division 1 Section "Cutting and 
Patching." 

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 014000 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes requirements for temporary facilities and controls, including temporary 
utilities, support facilities, and security and protection facilities. 

1.2 DEFINITIONS 

A. Permanent Enclosure:  As determined by Architect, permanent or temporary roofing is 
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all 
openings are closed with permanent construction or substantial temporary closures. 

1.3 USE CHARGES 

A. General:  Cost or use charges for temporary facilities are not chargeable to Owner or Architect 
and shall be included in the Contract Sum.  Allow other entities to use temporary services and 
facilities without cost, including, but not limited to, Owner's construction forces, Architect 
testing and inspecting agencies, personnel of authorities having jurisdiction and other prime 
contractors.  

B. General Contractor Responsibilities: 
1. Temporary water shall be provided and paid for by the General Contractor. 
2. Sanitary facilities shall be provided and paid for by the General Contractor. 
3. Temporary heating, cooling and ventilation shall be provided and paid for by the General 

Contractor. 
4. Temporary electric power shall be provided by the General Contractor. 
5. Temporary lighting shall be provided and paid for by the General Contractor. 
6. Environmental protection shall be provided and paid for by the General Contractor. 
7. Storm water control shall be provided and paid for by the General Contractor. 
8. Tree and plant protection shall be provided and paid for by the General Contractor. 
9. Dust control shall be provided and paid for by the General Contractor. 
10. Barricades, warning signs and light shall be provided and paid for by the General 

Contractor. 
11. Temporary fire protection shall be provided and paid for by the General Contractor. 
 

1.4 QUALITY ASSURANCE 

A. Standards:  Comply with ANSI A10.6, NECA's "Temporary Electrical Facilities," and 
NFPA 241. 

1. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for 
temporary electric service.  Install service to comply with NFPA 70. 
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B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use.  Obtain required certifications and permits. 

1.5 PROJECT CONDITIONS 

A. Temporary Utilities:  At earliest feasible time, when acceptable to Owner, change over from use 
of temporary service to use of permanent service. 

1. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume 
responsibility for operation, maintenance, and protection of each permanent service 
during its use as a construction facility before Owner's acceptance, regardless of 
previously assigned responsibilities. 

B. Conditions of Use:  The following conditions apply to use of temporary services and facilities 
by all parties engaged in the Work: 

1. Keep temporary services and facilities clean and neat. 
2. Relocate temporary services and facilities as required by progress of the Work. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT 

A. Field Offices: Prefabricated, mobile units, or job-built construction with lockable entrances, 
operable windows, and serviceable finishes; heated and air conditioned; on foundations 
adequate for normal loading.  Provide a conference table and seating for ten. 

B. Fire Extinguishers:  Hand carried, portable, UL rated.  Provide class and extinguishing agent as 
indicated or a combination of extinguishers of NFPA-recommended classes for exposures. 

1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size 
required by location and class of fire exposure. 

C. Self-Contained Toilet Units:  Single-occupant units of chemical, aerated recirculation, or 
combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or similar 
nonabsorbent material. 

D. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water, or drinking-water units, 
including paper cup supply. 

E. Heating Equipment:  Unless Owner authorizes use of permanent heating 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. 

F. Electrical Outlets:  Properly configured, NEMA-polarized outlets to prevent insertion of 110- to 
120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset 
button, and pilot light. 
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G. Power Distribution System Circuits:  Where permitted and overhead and exposed for 
surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be 
nonmetallic sheathed cable. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work.  Relocate and modify facilities as required. 

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. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. Water Service:  Install water service and distribution piping in sizes and pressures adequate for 
construction until permanent water service is in use.  Sterilize temporary water piping before 
use. 

B. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking-water fixtures.  
Comply with regulations and health codes for type, number, location, operation, and 
maintenance of fixtures and facilities. 

C. Heating and Cooling:  Provide temporary heating and cooling 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 from that specified that 
will not have a harmful effect on completed installations or elements being installed. 

D. 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 from that specified 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. 

E. Electric 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 disconnecting means, automatic ground-fault 
interrupters, and main distribution switchgear. 
 
1. Install power distribution wiring overhead and rise vertically where least exposed to 

damage. 

F. Electric Distribution:  Provide receptacle outlets adequate for connection of power tools and 
equipment. 

G. Lighting:  Provide temporary lighting with local switching that provides adequate illumination 
for construction operations and traffic conditions. 



FOCUS Broadband TEMPORARY FACILITIES AND CONTROLS 
Pender County Location 015000 - 4 
Coastal Carolina Community College 
Administration Building & Student Center 
Supplemental Cooling  
 

H. Telephone Service:  Provide temporary telephone service throughout construction period for 
common-use facilities used by all personnel engaged in construction activities.   

1. Provide additional telephone lines for the following: 
a. Provide a dedicated telephone line for each facsimile machine and computer with 

modem in each field office. 
2. Provide a portable cellular telephone for superintendent's use in making and receiving 

telephone calls when away from field office. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction 
and support facilities for easy access. 

2. Provide incombustible construction for offices, shops, and sheds located within 30 feet of 
building lines.  Comply with NFPA 241. 

3. Maintain support facilities until near Substantial Completion.  Remove before Substantial 
Completion.  Personnel remaining after Substantial Completion will be permitted to use 
permanent facilities, under conditions acceptable to Owner. 

B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas 
adequate to support loads and to withstand exposure to traffic during construction period.  
Locate temporary roads and paved areas as indicated on Drawings. 

C. Dewatering Facilities and Drains: Maintain Project site, excavations, and construction free of 
water. 

D. Project Identification and Temporary Signs:  Prepare 4’ x 8’ project identification sign listing 
project name and design team in graphic format furnished by architect.  Contractor 
identification shall be limited to a single 4’ x 8’ sign approved by the architect.  Install signs 
where indicated to inform public and persons seeking entrance to Project.  Do not permit 
installation of unauthorized signs. 

1. Engage an experienced sign painter to apply graphics for Project identification signs.  
Comply with details indicated. 

2. Prepare temporary signs to provide directional information to construction personnel and 
visitors. 

E. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle 
waste from construction operations.  Containerize and clearly label hazardous, dangerous, or 
unsanitary waste materials separately from other waste.  

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental regulations and that 
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable 
effects.  Avoid using tools and equipment that produce harmful noise.  Restrict use of 
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noisemaking tools and equipment to hours that will minimize complaints from persons or firms 
near Project site. 

B. Storm water Control:  Provide earthen embankments and similar barriers in and around 
excavations and subgrade construction, sufficient to prevent flooding by runoff of storm water 
from heavy rains. 

C. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from construction damage.  Protect tree root systems from damage, 
flooding, and erosion. 

D. Pest Control:  Before deep foundation work has been completed, retain a local exterminator or 
pest-control company to recommend practices to minimize attraction and harboring of rodents, 
roaches, and other pests.  Engage this pest-control service to perform extermination and control 
procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion.  Obtain extended warranty for Owner.  Perform control operations lawfully, using 
environmentally safe materials. 

E. Barricades, Warning Signs, and Lights:  Comply with standards and code requirements for 
erecting structurally adequate barricades.  Paint with appropriate colors, graphics, and warning 
signs to inform personnel and public of possible hazard.  Where appropriate and needed, 
provide lighting, including flashing red or amber lights. 

F. Temporary Fire Protection:  Until fire-protection needs are supplied by permanent facilities, 
install and maintain temporary fire-protection facilities of types needed to protect against 
reasonably predictable and controllable fire losses.  Comply with NFPA 241. 

1. Provide fire extinguishers, installed on walls on mounting brackets, visible and accessible 
from space being served, with sign mounted above. 

a. Locate fire extinguishers where convenient and effective for their intended 
purpose;  provide 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 firefighting.  Prohibit smoking 
in hazardous fire-exposure areas. 

4. Supervise welding operations, combustion-type temporary heating units, and similar 
sources of fire ignition. 

3.5 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. 

B. Maintenance:  Maintain facilities in good operating condition until removal.  Protect from 
damage caused by freezing temperatures and similar elements. 
1. Prevent water-filled piping from freezing.  Maintain markers for underground lines.  

Protect from damage during excavation operations. 
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C. Temporary Facility Change over:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  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 the property of Contractor.   
2. At Substantial Completion, clean and renovate permanent facilities used during 

construction period.  
 
 

END OF SECTION 015000 
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SECTION 016320 – PRODUCT SUBSTITUTIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. This section is to be used in strict accordance with substitution criteria of Division 01 and 
limitations to substitution set within individual specification sections. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for handling requests for 
substitutions made prior to the receipt of bids for the project. 

B. The Contractor's Construction Schedule and the Schedule of Submittals are included under 
Section "Submittals." 

C. Standards:  Refer to Section "Definitions and Standards" for applicability of industry standards 
to products specified. 

D. Procedural requirements governing the Contractor's selection of products and product options 
are included under Section "Product Requirements." 

1.3 DEFINITIONS 

A. Definitions used in this Article are not intended to change or modify the meaning of other terms 
used in the Contract Documents. 

B. Products:  Items purchased 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, except that products consisting of recycled-content materials are allowed, unless 
explicitly stated otherwise.  Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process, or where indicated as a product substitution, 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. 
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C. Substitutions:  Requests for changes in products, materials, equipment, and methods of 
construction required by Contract Documents proposed by the Contractor.  The following are 
considered substitutions: 

 
1. Substitutions requested during bidding and accepted ten (10) days prior to the receipt of 

Bids for the Project. 
2. Revisions to Contract Documents requested by the Owner and/or Architect.   
3. Specified options of products and construction methods included in the Contract 

Documents are no longer or not readily available. 
4. Changes required due to compliance with governing regulations and orders issued by 

governing authorities.  

D. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for 
a particular product and specifically endorsed by manufacturer to Owner. 

E. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, 
either to extend time limit provided by manufacturer's warranty or to provide more rights for 
Owner. 

1.4 SUBMITTALS 

A. Substitution Requests:  Submit three copies of each request for consideration a minimum of 10 
days prior to bid due date.  Identify product or fabrication or installation method to be replaced.  
Include Specification Section number and title and Drawing numbers and titles. 

1.5 SUBSTITUTION REQUEST FORM:  USE FORM PROVIDED AT END OF THIS 
SECTION. 

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

1. Statement indicating why specified material or product can not be provided. 
2. Coordinate information, including a list of changes or modifications needed to other parts 

of the Work and to construction performed by Owner and separate contractors, that will 
be necessary to accommodate proposed substitution. 

3. Detailed comparison of significant qualities of proposed substitution with those of the 
Work specified.  Significant qualities may include attributes such as performance, weight, 
size, durability, visual effect, and specific features and requirements indicated. 

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

5. Samples, where applicable or requested. 
6. List of similar installations for completed projects with project names and addresses and 

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

results for compliance with requirements indicated. 
8. Research/evaluation reports evidencing compliance with building code in effect for 

Project, from a model code organization acceptable to authorities having jurisdiction. 
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9. 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 lack of 
availability or delays in delivery. 

10. Cost information, including a proposal of change, if any, in the Contract Sum. 
11. Contractor's certification that proposed substitution complies with requirements in the 

Contract Documents and is appropriate for applications indicated. 
12. 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. 

B. Architect's Action:  If necessary the Architect will request additional information or 
documentation necessary for evaluation of the request. Upon receipt of the request, or receipt of 
the additional information or documentation, which ever is later, the Architect will evaluate 
material for acceptance or rejection of the proposed substitution.  If a decision on use of a 
proposed substitution cannot be made or obtained within the time allocated, use the product 
specified by name. Acceptance of substitution request will be in the form of Addendum.  

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Timing:  Architect will consider requests for substitution if received a minimum of 10 days 
prior to the bidding of the project.  Requests received after that time may be considered or 
rejected at the discretion of the Architect. 

B. 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: 

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

2. Requested substitution does not require extensive revisions to the Contract Documents. 
3. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 
4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction Schedule. 
6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
7. Requested substitution is compatible with other portions of the Work. 
8. Requested substitution has been coordinated with other portions of the Work. 
9. Requested substitution provides specified warranty. 
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C. If requested substitution involves more than one contractor, requested substitution has been 
coordinated with other portions of the Work, is uniform and consistent, is compatible with other 
products, and is acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Applicable) 

3.1 Refer to “Substitution Request Form” on the following page. 

END OF SECTION 016320 
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SUBSTITUTION REQUEST FORM (Prior To Receipt Of Bids) Date:    

Project:   

Location:   Job No.:    

To:     

 (Architect of Record) 

Address:    

   

SPECIFIED PRODUCT OR SYSTEM: 

Section:     Name:    

Description:    

SUBSTITUTE  PRODUCT OR SYSTEM: 

Section:     Name:    

Description:    

SUBSTITUTION ANALYSIS: 

Reason for substitution request:    

  

Substitution affects other materials or systems:  YES       NO           If YES, attach complete data. 

The following data is furnished herewith for evaluation of the substitution: 

   Catalog    Drawings    Samples    Test Reports 

Other:    

It is the responsibility of this submitter to provide correct, clear, concise, and complete information. 

THE UNDERSIGNED HEREBY CERTIFIES THAT THIS SUBMITTAL HAS BEEN FULLY 
CHECKED AND COORDINATED WITH THE CONTRACT DOCUMENTS. 

From:  _______________  

Address:  _______________________________    

Phone:      

Signed:   
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SECTION 017310 - CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

B. See Divisions 2 through 10 Sections for specific requirements and limitations applicable to 
cutting and patching individual parts of the Work. 

C. Requirements in this Section apply to electrical installations.  See Divisions 26 for other 
requirements and limitations applicable to cutting and patching mechanical and electrical 
installations. 

1.2 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their 
load-carrying capacity or load-deflection ratio. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections of these Specifications. 

B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, use 
materials that visually match existing adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will match the visual and functional performance of existing materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to 
be performed. 

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, 
including compatibility with existing finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 
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3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect existing construction during cutting and patching to prevent damage.  Provide 
protection from adverse weather conditions for portions of Project that might be exposed during 
cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage 
to adjoining areas. 

3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and 
patching at the earliest feasible time, and complete without delay. 

1. Cut existing construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

1. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections 
where required by cutting and patching operations. 

2. 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. 

3. Proceed with patching after construction operations requiring cutting are complete. 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work.  Patch with durable seams that are as invisible as possible.  
Provide materials and comply with installation requirements specified in other Sections of these 
Specifications. 

1. 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. 

2. Floors and Walls:  Where walls or partitions that are removed extend one finished area into 
another, patch and repair floor and wall surfaces in the new space.  Provide an even surface 
of uniform finish, color, texture, and appearance.  Remove existing floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

3. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition. 

END OF SECTION 017310 



FOCUS Broadband CLOSEOUT PROCEDURES  
Pender County Locations 017700 - 1 
Coastal Carolina Community College 
Administration Building & Student Center 
Supplemental Cooling  
 

SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Project Record Documents. 
3. As-Built Survey and Site Plan. 
4. Operation and maintenance manuals. 
5. Warranties. 
6. Instruction of Owner's personnel. 
7. Final cleaning. 

B. See Division 1 Section "Payment Procedures" for requirements for Applications for 
Payment for Final Completion. 

C. See Divisions 2 through 16 Sections for specific closeout and special cleaning 
requirements for products of those Sections. 

1.2 FINAL COMPLETION 

A. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare a final Certificate for Payment after inspection or will 
notify Contractor of construction that must be completed or corrected before certificate 
will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 

1.3 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit two copies of list.  Include name and identification of each space and 
area affected by construction operations for incomplete items and items needing correction 
including, if necessary, areas disturbed by Contractor that are outside the limits of 
construction. 

1. Organize list of spaces in sequential order, starting with exterior areas first and 
proceeding from lowest floor to highest floor. 

2. Organize items applying to each space by major element, including categories for 
ceiling, individual walls, floors, equipment, and building systems. 
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1.4 PROJECT RECORD DOCUMENTS 

A. General:  Do not use Project Record Documents for construction purposes.  Protect Project 
Record Documents from deterioration and loss.  Provide access to Project Record 
Documents for Architect's reference during normal working hours. 

B. Record Drawings:  Maintain and submit one set of blue- or black-line white prints of 
Contract Drawings and Shop Drawings. 

1. Mark Record Prints to show the actual installation where installation varies from 
that shown originally.  Require individual or entity who obtained record data, 
whether individual or entity is Installer, subcontractor, or similar entity, to prepare 
the marked-up Record Prints. 

2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 
between changes for different categories of the Work at the same location. 

3. Note Construction Change Directive numbers, Change Order numbers, alternate 
numbers, and similar identification where applicable. 

4. Identify and date each Record Drawing; include the designation "PROJECT 
RECORD DRAWING" in a prominent location.  Provide to Architect. 

C. Record Specifications:  Submit one copy of Project's Specifications, including addenda and 
contract modifications.  Mark copy to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract 
modifications. Provide to Architect. 

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. Note related Change Orders and Record Drawings, where applicable. 

D. From the contractor’s Record Drawings and Specifications furnished to the Architect, the 
Architect will provide the Owner with Final Electronic Record Documents. 

E. As-Built Survey and Site Plan:   

1. The contractor will employ an engineer or land surveyor licensed in the State of 
North Carolina to provide accurate reproducible as-built drawings to the owner 
upon completion of construction.  Upon checking by the owner any discrepancies 
will be indicated, then these plans shall be returned to the contractor for correction 
prior to final payment and final inspection. 

2. Payment:  No separate payment will be made for as-built drawings.  All costs 
incurred by the contractor for this work should be included in the unit price or lump 
sum price for the item of work to which it pertains. 

a. The following items shall be surveyed for as-built condition: 
b. Stormwater Pond:  Survey shall contain pond bottom elevation, outlet 

structure, elevation contours above normal pool. 
c. Water System:  Horizontal location of waterline. 
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d. Sewer System:  Horizontal location of sewer pipe and manholes and invert 
elevations of sewer within each manhole. 

e. HVAC Piping:  Horizontal location of underground HVAC piping. 
f. Surveyed elevations of stair treads, risers, and landings. 

1.5 OPERATION AND MAINTENANCE MANUALS 

A. Assemble two complete sets of operation and maintenance data indicating the operation 
and maintenance of each system, subsystem, and piece of equipment not part of a system.  
Include operation and maintenance data required in individual Specification Sections and 
as follows: 

1. Operation Data:  Include emergency instructions and procedures, system and 
equipment descriptions, operating procedures, and sequence of operations. 

2. Maintenance Data:  Include manufacturer's information, list of spare parts, 
maintenance procedures, maintenance and service schedules for preventive and 
routine maintenance, and copies of warranties and bonds. 

B. Organize operation and maintenance manuals into suitable sets of manageable size.  Bind 
and index data in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, with pocket inside the covers to receive folded 
oversized sheets.  Identify each binder on front and spine with the printed title 
"OPERATION AND MAINTENANCE MANUAL," Project name, and subject matter of 
contents. 

1.6 WARRANTIES 

A. Organize warranty documents into an orderly sequence based on the table of contents of 
the Project Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf 
binders, thickness as necessary to accommodate contents, and sized to receive 8-
1/2-by-11-inch paper.  Provide two copies. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  
Mark tab to identify the product or installation.  Provide a typed description of the 
product or installation, including the name of the product and the name, address, 
and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

PART 2 - PRODUCTS 

2.1 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. 
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PART 3 - EXECUTION 

3.1 DEMONSTRATION AND TRAINING 

A. Instruction:  Instruct Owner's personnel to adjust, operate, and maintain systems, 
subsystems, and equipment not part of a system. 

1. Provide instructors experienced in operation and maintenance procedures. 
2. Provide instruction at mutually agreed-on times.  For equipment that requires 

seasonal operation, provide similar instruction at the start of each season. 
3. Schedule training with Owner, through Architect, with at least seven days advance 

notice. 

3.2 FINAL CLEANING 

A. 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 manufacturers written instructions. 

1. Complete the following cleaning operations before requesting inspection for 
certification of Final Acceptance for entire Project or for a portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and 
other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 
condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective 
surfaces to their original condition. 

f. Remove debris and surface dust from limited access spaces, including 
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 
similar spaces. 

g. Sweep concrete floors broom-clean in unoccupied spaces. 
h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo 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.  Replace chipped or broken glass and other damaged 
transparent materials.  Polish mirrors and glass, taking care not to scratch 
surfaces. 

j. Remove labels that are not permanent. 
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k. Touch up and otherwise repair and restore marred, exposed finishes and 
surfaces.  Replace finishes and surfaces that cannot be satisfactorily 
repaired or restored or that already show evidence of repair or restoration. 

1) Do not paint over "UL" and similar labels, including mechanical 
and electrical nameplates. 

l. Wipe surfaces of mechanical and electrical equipment, elevator 
equipment, and similar equipment.  Remove excess lubrication, paint and 
mortar droppings, and other foreign substances. 

m. Replace parts subject to unusual operating conditions. 
n. Clean plumbing fixtures to a sanitary condition, free of stains, including 

stains resulting from water exposure. 
o. Replace disposable air filters and clean permanent air filters.  Clean 

exposed surfaces of diffusers, registers, and grills. 
p. Clean light fixtures, lamps, globes, and reflectors to function with full 

efficiency.  Replace burned-out bulbs, and those noticeably dimmed by 
hours of use, and defective and noisy starters in fluorescent and mercury 
vapor fixtures to comply with requirements for new fixtures. 

q. Replace all worn, warped, or marred pier deck or railing components.  
r. Leave Project clean and ready for occupancy. 

B. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and 
rid Project of rodents, insects, and other pests.  Prepare a report. 

END OF SECTION 017700 
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SECTION 028200 – ASBESTOS ABATEMENT 





3802 Cherry Ave. Wilmington, NC 28403 
Tel:  910-763-3445   Fax: 910-763-3415 

www.precision-enviro.com 

January 7, 2025 

Coastal Carolina Community College 

Attn: Carol Lurz: Director of Facilities 

444 Western Blvd.  

Jacksonville, NC 28546 

Re: Asbestos Abatement of Roof Material: 
Coastal Carolina Community College 

Student Center Building 

444 Western Blvd.  

Jacksonville, NC 28546 

PEI Project No.:5116-25-0002-2A 

Asbestos roofing material abatement shall be conducted by an asbestos abatement contractor or asbestos roofing                  
abatement contractor.

Non regulated abatement of the asbestos containing roofing material shall consist of removal of roofing material a            
minimum of six inches around proposed areas to be cored for the installation of new equipment.

All Work shall be performed in strict accordance written specifications and all governing Federal, State and Local Codes, 
rules and regulations. Where conflicts occur between written specifications and applicable Federal, State and Local Codes, 
rules and regulations, the more stringent shall apply.

Asbestos containing waste shall be disposed of in an approved landfill.

The abatement contractor shall submit the waste manifest (waste disposal chain of custody) to the owner or owner’s 
representative.

When completing the waste disposal chain of custody, please refer to the following: (1) Generator/Owner name and; (2) 
Generator/Owner telephone number ; (3) Generator/Owner representative; (4) The specific location of where the asbestos 
containing material was removed as well as approximate quantities.

Final payment shall not be processed until receipt of the final waste manifest signed by the landfill.

If you need further information, please contact me at 910-763-3445.
 
Thank you,
 
Jonathan Guetta
S.E. Regional Director
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January 7, 2025 

 

Coastal Carolina Community College 

Attn: Carol Lurz: Director of Facilities 

444 Western Blvd.  

Jacksonville, NC 28546 

 

Re: Limited Roofing Materials Asbestos Survey at: 

Coastal Carolina Community College 

Administration Building 

444 Western Blvd.  

Jacksonville, NC 28546 

PEI Project No.:5116-25-0002-2A 

 

On January 3, 2025 Jonathan Guetta (NC Asbestos Building Inspector Accreditation No. 11936) of Precision 

Environmental, Inc. (Precision) conducted a limited asbestos materials inspection of a portion of the roof associated with 

the above referenced structure. 

 

At the request of the client, the inspection was limited to the area of the roof scheduled to be impacted by the upcoming 

Supplemental Cooling Project.  

 

The purpose of the inspection was to verify the presence or absence of asbestos-containing materials (ACM) associated 

with the roofing materials prior to upcoming renovations. 

  

Prior to sample collection, a visual inspection was conducted in order to determine homogeneous materials/areas and 

sample locations. Asbestos-containing materials are defined as materials that contain greater than 1% asbestos via 

Polarized Light Microscopy (PLM). Homogeneous Areas (HGA) are determined by the material’s color and texture. 

Asbestos-containing materials are defined by the following descriptions: surfacing material (SM), thermal system 

insulation (TSI) and miscellaneous materials (M). Both friable and non-friable materials were included in the inspection. 

Friable materials are defined as those that can be pulverized by hand pressure.  

 

Bulk sampling of suspect ACM was conducted in accordance with the sampling requirements promulgated by the United 

States Environmental Protection Agency’s “Asbestos-Containing Materials in Schools Rule” (40 CFR 763, Subpart E), 

commonly referred to as the “Asbestos Hazard Emergency Response Act” or AHERA regulations. Specific compliance to 

these requirements include, but are not limited to, the type and number of samples to be collected.  Sample locations were 

selected at random.  

 

As a result, a total of eight (8)  bulk samples were collected from four (4) suspect asbestos-containing materials. A listing 

of identified suspect ACM materials and the number of samples collected from each homogeneous area (HGA) is provided 

in Table 1 below: 

 

Table 1: Identified Suspect Asbestos Materials 

Suspect Material (HGA) 

 

Description 

 

Friable/Non-

friable 

Sample Location 
No. of Samples 

Collected 

1. Built up roofing material M NF Administration building roof 2 

2. Tar paper  M NF Administration building roof 2 

3. Fiber fill material M F Administration building roof 2 

4. White parapet sealant M NF Administration building roof parapet 2 

SM=Surfacing material/TSI=Thermal system insulation/M= Miscellaneous material/F=Friable/NF=Non-friable 

 



Coastal Carolina Community College 

Administration Building - Roof 

Limited Asbestos Survey Report 

January 7, 2025 

Page 2 of 2 

Collected samples were given a unique identification number, which included the date, facility identifier (ADM) and 

sample number, logged onto a chain of custody form and shipped to an accredited laboratory for analysis. All samples were 

analyzed by Polarized Light Microscopy (PLM) via EPA method 600/M4/82/020. Multi layered samples were separated 

prior to analysis and analyzed separately per EPA protocol. In an effort to reduce cost, Precision instructed the laboratory 

to STOP analysis at the first positive sample for each suspect material HGA and not to analyze the remaining samples from 

the same HGA.  As a result, a total of eight (8) samples were analyzed 

 

Results 

Laboratory analysis of bulk samples collected revealed that none of the suspect materials sampled contain greater than 1% 

asbestos via PLM analysis and may be treated as non-asbestos containing materials.  

 

Listing of identified NON-ACM materials is provided in Table 2 below: 

 

Table 2: Identified NON-ACM Materials 

Material 

 

Description 

 

Friable/ 

Non-

friable 

Location 

 

Laboratory Result 

1. Built up roofing material M NF Administration building roof None detected 

2. Tar paper  M NF Administration building roof None detected 

3. Fiber fill material M F Administration building roof None detected 

4. White parapet sealant M NF 

Administration building roof 

parapet None detected 

SF = Square Feet   N/A = Not Applicable  

 

A physical/visual inspection revealed the following: 

• The roof consists of the following layers 

o Ballast 

o Polystyrene 

o Built up roofing material 

o Tar paper 

o Fiber fill 

o Light weight concrete 

o Wood deck 

 

All efforts were made to discover/sample all suspect asbestos-containing materials. If additional materials not addressed 

during this survey are to be disturbed, Precision strongly recommends that those materials either be assumed to be 

asbestos-containing, or that bulk samples be collected to determine the materials asbestos content prior to their disturbance. 

 

All bulk samples analytical results as well sample locations are outlined in detail on the attached “BULK SAMPLE DATA 

AND CHAIN OF CUSTODY” form and laboratory’s “BULK ASBESTOS ANALYSIS RESULTS” form. 

 

Attached please find the following: 

• Bulk Asbestos Analysis Sheet  

• Bulk Sample Data and Chain of Custody Form  

• Laboratory and Personnel Certificates 

 

If you have any questions or require additional information, please do not hesitate to contact me at (910) 763-3445. 

 

Sincerely, 

Precision Environmental, Inc. 

 

 

    

Jonathan Guetta 

NC Asbestos Inspector Accreditation #11936 
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January 7, 2025 

 

Coastal Carolina Community College 

Attn: Carol Lurz: Director of Facilities 

444 Western Blvd.  

Jacksonville, NC 28546 

 

Re: Limited Roofing Materials Asbestos Survey at: 

Coastal Carolina Community College 

Student Center Building 

444 Western Blvd.  

Jacksonville, NC 28546 

PEI Project No.:5116-25-0002-2A 

 

On January 3, 2025 Jonathan Guetta (NC Asbestos Building Inspector Accreditation No. 11936) of Precision 

Environmental, Inc. (Precision) conducted a limited asbestos materials inspection of a portion of the roof associated with 

the above referenced structure. 

 

At the request of the client, the inspection was limited to the area of the roof scheduled to be impacted by the upcoming 

Supplemental Cooling Project.  

 

The purpose of the inspection was to verify the presence or absence of asbestos-containing materials (ACM) associated 

with the roofing materials prior to upcoming renovations. 

  

Prior to sample collection, a visual inspection was conducted in order to determine homogeneous materials/areas and 

sample locations. Asbestos-containing materials are defined as materials that contain greater than 1% asbestos via 

Polarized Light Microscopy (PLM). Homogeneous Areas (HGA) are determined by the material’s color and texture. 

Asbestos-containing materials are defined by the following descriptions: surfacing material (SM), thermal system 

insulation (TSI) and miscellaneous materials (M). Both friable and non-friable materials were included in the inspection. 

Friable materials are defined as those that can be pulverized by hand pressure.  

 

Bulk sampling of suspect ACM was conducted in accordance with the sampling requirements promulgated by the United 

States Environmental Protection Agency’s “Asbestos-Containing Materials in Schools Rule” (40 CFR 763, Subpart E), 

commonly referred to as the “Asbestos Hazard Emergency Response Act” or AHERA regulations. Specific compliance to 

these requirements include, but are not limited to, the type and number of samples to be collected.  Sample locations were 

selected at random.  

 

As a result, a total of eight (8)  bulk samples were collected from four (4) suspect asbestos-containing materials. A listing 

of identified suspect ACM materials and the number of samples collected from each homogeneous area (HGA) is provided 

in Table 1 below: 

 

Table 1: Identified Suspect Asbestos Materials 

Suspect Material (HGA) 

 

Description 

 

Friable/Non-

friable 

Sample Location 
No. of Samples 

Collected 

1. Built up roofing material M NF Student Center building roof 2 

2. Tar paper  M NF Student Center building roof 2 

3. Fiber fill material M F Student Center building roof 2 

4. White parapet sealant M NF Student Center building roof parapet 2 

SM=Surfacing material/TSI=Thermal system insulation/M= Miscellaneous material/F=Friable/NF=Non-friable 
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Collected samples were given a unique identification number, which included the date, facility identifier (SC) and sample 

number, logged onto a chain of custody form and shipped to an accredited laboratory for analysis. All samples were 

analyzed by Polarized Light Microscopy (PLM) via EPA method 600/M4/82/020. Multi layered samples were separated 

prior to analysis and analyzed separately per EPA protocol. In an effort to reduce cost, Precision instructed the laboratory 

to STOP analysis at the first positive sample for each suspect material HGA and not to analyze the remaining samples from 

the same HGA.  As a result, a total of six (6) samples were analyzed 

 

Results 

Laboratory analysis of the bulk samples collected revealed that suspect material 1 and 2 contain asbestos in quantities 

greater than 1% and are considered to be asbestos containing materials. 

 

The remaining suspect materials revealed either trace (<1%) or no asbestos detected and may be treated as NON-ACM. 

 

Listing of identified ACM and NON-ACM materials is provided in Table 2 below: 

 

Table 2: Identified ACM and NON-ACM Materials 

Material 

 

Description 

 

Friable/ 

Non-

friable 

Location 

 

Laboratory Result 

1. Built up roofing material M NF Student Center building roof 

5.7 % Chrysotile 

Asbestos 

2. Tar paper  M NF Student Center building roof 

10 % Chrysotile 

asbestos 

3. Fiber fill material M F Student Center building roof None detected 

4. White parapet sealant M NF 

Student Center building roof 

parapet None detected 

SF = Square Feet   N/A = Not Applicable  

 

Based on the sample analysis, the following materials should be considered to be Asbestos-Containing Materials: 

• Built up roofing material 

• Tar paper  

 

A physical/visual inspection revealed the following: 

• The roof consists of the following layers 

o Ballast 

o Polystyrene 

o Built up roofing material 

o Tar paper 

o Fiber fill 

o Deck 

 

Asbestos-containing materials are regulated materials and must be handled accordingly. If the materials are to be 

disturbed/removed, the materials must be removed in accordance with all applicable Federal, State and Local regulations.  

In addition, the materials must be disposed of as asbestos-containing waste and may not be disposed of as construction 

debris. 

 

All efforts were made to discover/sample all suspect asbestos-containing materials. If additional materials not addressed 

during this survey are to be disturbed, Precision strongly recommends that those materials either be assumed to be 

asbestos-containing, or that bulk samples be collected to determine the materials asbestos content prior to their disturbance. 

 

All bulk samples analytical results as well sample locations are outlined in detail on the attached “BULK SAMPLE DATA 

AND CHAIN OF CUSTODY” form and laboratory’s “BULK ASBESTOS ANALYSIS RESULTS” form. 
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Attached please find the following: 

• Bulk Asbestos Analysis Sheet  

• Bulk Sample Data and Chain of Custody Form  

• Laboratory and Personnel Certificates 

 

If you have any questions or require additional information, please do not hesitate to contact me at (910) 763-3445. 

 

Sincerely, 

Precision Environmental, Inc. 

 

    

Jonathan Guetta 

NC Asbestos Inspector Accreditation #11936 
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SECTION 074213 - METAL COMPOSITE MATERIAL WALL PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes metal composite material wall panels. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include fabrication and installation layouts of metal composite material panels; 
details of edge conditions, joints, panel profiles, corners, anchorages, attachment assembly, 
trim, flashings, closures, and accessories; and special details. 

All shop drawings shall be sealed by an engineer registered in North Carolina. Shop drawings 
shall include all design loads (both positive and negative), all calculations, compete layout, all 
details, connections, anchors, reinforcing, stiffeners, sealants and all other accessories and parts 
in their entirety as necessary for all complete, first-class job. 

C. Samples: For each type and color of metal composite material panel indicated. 

D. Mock-Up: Prior to proceeding with the installation build a mock-up panel for approval showing 
all connections, reinforcements, attachments, stud framing, sheathing, membranes, flashings 
and sealants. If approved, the mock-up panel may be incorporated in the final work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Warranties: Samples of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal composite material panel systems that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period: Three years from date of Final Acceptance. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal composite material panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period. 

1. Finish Warranty Period: 20 years from date of Final Acceptance. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal composite material panel systems capable of 
withstanding the effects of the following loads, based on testing according to ASTM E 330: 

1. Wind Loads: Maximum design pressures that meet or exceed ASCE 7-16. 
a. Reference structural drawing S101 for component and cladding design pressure 

requirements.   
b.  Provide calculations from the manufacturer supporting the system as designed  
 meets the specified loading per ASCE 7-16 as indicated on drawing S101. If  
 manufacturer cannot provide calculations, provide structural analysis calculations  
 signed and sealed by a qualified structural engineer registered in the state of North  
 Carolina. Analysis shall include sealed ASCE 7-16 calculations. 

2. Deflection Limits: For wind loads, no greater than 1/240 of the span. 

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to 
ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference: 6.24 lbf/sq. ft.  

C. Water Penetration under Static Pressure: No water penetration when tested according to 
ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference: 6.24 lbf/sq. ft.  

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of joint 
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sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F , ambient; 180 deg F , material surfaces. 

E. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 

F. Fire Propagation Characteristics: Metal composite material wall panel system passes NFPA 285 
testing. 

2.2 METAL COMPOSITE MATERIAL WALL PANELS 

A. Metal Composite Material Wall Panel Systems: Provide factory-formed and -assembled, metal 
composite material wall panels fabricated from two metal facings that are bonded to a solid, 
extruded thermoplastic core; formed into profile for installation method indicated. Include 
attachment assemblies components, panel stiffeners, and accessories required for weathertight 
system. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide metal panel 

system “Alucobond ACM” by 3A Composites USA, Inc. or comparable product by one 
of the following: 
 
a. CENTRIA Architectural Systems; Formabond Wall System. 
b. Citadel Architectural Products, Inc.; Envelope 2000. 
c. Alpolic by Mitsubishi Chemical Group. 
d. Reynobond by Arconic Architectural Products. 
e. PAC-3000 RS Composite Wall Panels by Pac-Clad. 

B. Aluminum-Faced Composite Wall Panels: Two sheets formed with 0.020-inch- thick, aluminum 
sheet facings sandwiching a core of extruded thermoplastic material formed in a continuous 
process with no glue or adhesives between dissimilar materials. Products laminated sheet by 
sheet or in a batch process using glues or adhesives between materials shall not be acceptable. 

1. Panel Thickness: 0.157 inch (4.0 mm) (Typical) 
a. Increase thickness as necessary to provide panel sizes as called for on drawings.  

 
2. Panel Weight: 4mm (0.157”): 1.12 lbs/sq. ft. 

3. Core: Standard. 

4. Exterior Finish: Two-coat fluoropolymer min. Provide coating with 70% Kynar 
500/Hylar 5000 polyvinylidene fluoride (PVDF) resins with Fluoropolymer technology – 
coil coated. 
a. Finish system shall meet or exceed specified warranty. 
b. Color: Custom color to match existing panels on buildings. Color selected by 

Architect from full range including premium custom metallic colors. Coating shall 
consist of a 0.2 mil prime coat, a 0.75 finish coat containing 70% Kynar Resins 
with a 0.5 mil clear coat containing 70 % resins. 

http://www.specagent.com/LookUp/?ulid=6971&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456837136&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456837137&mf=&src=wd
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C. System Type: Dry Seal System. 
1. System must provide a perimeter aluminum extrusion with integral weather-stripping. 
2. No field sealant required in joints unless specifically noted on drawings. 

D. Attachment Assembly Components: Formed from extruded aluminum. 

E. Attachment Assembly: Manufacturer's standard. 

2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel 
sheet ASTM A 653/A 653M, G90 coating designation or ASTM A 792/A 792M, Class AZ50 
aluminum-zinc-alloy coating designation unless otherwise indicated. Provide manufacturer's 
standard sections as required for support and alignment of metal composite material panel 
system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 
fillers, closure strips, and similar items. Match material and finish of metal composite material 
panels unless otherwise indicated. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal composite 
material panels as required to seal against weather and to provide finished appearance. 
Locations include, but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed 
openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish flashing and trim with 
same finish system as adjacent metal composite material panels. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 
fasteners with heads matching color of metal composite material panels by means of plastic 
caps or factory-applied coating. Provide EPDM or PVC sealing washers for exposed fasteners. 

E. Panel Sealants: ASTM C 920; as recommended in writing by metal composite material panel 
manufacturer. Provide sealant types recommended by manufacturer that are compatible with 
panel materials, are nonstaining, and do not damage panel finish. 

2.4 FABRICATION 

A. General: Fabricate and finish metal composite material panels and accessories at the factory, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and with 
dimensional and structural requirements. 
1. Provide single panel for canopy roofs.  Roof panel shall be custom formed as shown on 

drawings.    Provide additional panel framing and substrate as necessary to insure that the 
roof surfaces remain flat and without oil-canning. 

2. Provide 40 mil peal-n-stick membrane on substrate under roof panel.  Provide proper 
drainage path to exterior of panel system from underside of roof panel. 
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B. Fabricate metal composite material panel joints with factory-installed captive gaskets or 
separator strips that provide a weathertight seal and prevent metal-to-metal contact, and that 
minimize noise from movements. 

C. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 
that apply to design, dimensions, metal, and other characteristics of item indicated. 

2.5 FINISHES 

A. Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 
members and anchorages according to ASTM C 754 and metal composite material panel 
manufacturer's written recommendations. 

3.2 METAL COMPOSITE MATERIAL PANEL INSTALLATION 

A. Attachment Assembly, General: Install attachment assembly required to support metal 
composite material wall panels and to provide a complete weathertight wall system, including 
subgirts, perimeter extrusions, tracks, drainage channels, panel clips, and anchor channels. 

1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-material 
joinery, and panel-system joint seals. 

B. Installation: Attach metal composite material wall panels to supports at locations, spacings, and 
with fasteners recommended by manufacturer to achieve performance requirements specified. 
1. Dry Seal Systems: Seal horizontal and vertical joints between adjacent metal composite 

material wall panels with manufacturer's standard gasket system. 

C. Accessory Installation: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and other 
components. 

D. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 
where possible, and set units true to line and level as indicated. Install work with laps, joints, 
and seams that are permanently watertight. 
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3.3 CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as metal composite 
material panels are installed, unless otherwise indicated in manufacturer's written installation 
instructions. On completion of metal composite material panel installation, clean finished 
surfaces as recommended by metal composite material panel manufacturer. Maintain in a clean 
condition during construction. 

END OF SECTION 074213 



 
Coastal Carolina Community College                                                                     COATED FOAMED ROOFING 
Administration Building & Student Center  075700 - 1 
Supplemental Cooling 
 

 

  
 

SECTION 075700 - COATED FOAMED ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Spray-applied, coated, polyurethane foam roofing. 

1. Polyurethane foam. 
2. Silicone coatings. 
3. Acrylic Coatings 
4. Substrate Board 

B. Related Requirements: 

1.2 DEFINITIONS 

A. Applicator: A qualified person employed to apply spray-applied, coated, polyurethane foam 
roofing. 

B. Installer: A qualified firm contracted to install spray-applied, coated, polyurethane foam 
roofing. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at the project site. 

1. Review methods and procedures related to coated foamed roofing, including, but not 
limited to, the following: 

a. Load limitations on in-place roofing. 
b. Construction schedule. Verify availability of materials, Installer's personnel, 

equipment, and facilities needed to make progress and avoid delays. 
c. Surface preparation specified in other Sections. 
d. Minimum curing period. 
e. Forecasted weather conditions. 
f. Special details and sheet flashings. 
g. Repairs. 

1.4 ACTION SUBMITTALS 

A. Product Data 

1. Polyurethane foam. 
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2. Silicone coatings. 
3. Acrylic coatings. 
4. Substrate Board 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For SPFA-qualified installers. 

B. Product Certificates: For each type of coated foam roofing. 

C. Evaluation Reports: For coated foamed roofing, from ICC-ES. 

D. Field quality-control reports. 

E. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For coated foamed roofing to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified coated-foamed-roofing installer who is approved, 
authorized, or licensed by coating manufacturer for installation of coating manufacturer's 
product over polyurethane foam. 

B. Comply with recommendations in SPFA AY-104. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site with manufacturer's name, product brand name and type, date 
of manufacture, shelf life, and directions for storing and mixing with other components. 

B. Store materials in their original undamaged containers in a clean, dry, protected location and 
within the temperature range required by manufacturer. 

C. Remove and replace material that cannot be applied within its stated shelf life. 

1.9 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit roofing work to be performed in accordance with manufacturer's written 
instructions and warranty requirements. 

1. Apply materials within the range of ambient and substrate temperatures recommended in 
writing by material manufacturers, but not below 50 degrees F. 
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2. Apply materials within range of relative humidity recommended in writing by 
manufacturer of each component, but not when relative humidity exceeds 85 percent, or 
when temperatures are less than 5 deg F above dew point. 

3. Do not apply materials to damp or wet surfaces. 
4. Do not apply primers, polyurethane foam, or coatings in snow, rain, fog, or mist, or when 

such weather conditions are imminent during the application and curing period. 
5. Do not apply polyurethane foam when wind conditions result in surface finish textures 

not complying with requirements. 
6. Do not apply coatings when wind conditions prevent uniform coating application. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace coated foamed roofing that does not 
comply with requirements or that does not remain watertight within specified warranty period. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain coating from single source from single manufacturer and polyurethane foam from single 
manufacturer acceptable in writing to coating manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Coated foamed roofing to withstand exposure to weather without failure 
due to defective manufacture, installation, or other defects in construction. Membrane roofing to 
remain watertight. 

1. Material Compatibility: Provide polyurethane foam, coatings, substrate board, and 
accessory materials that are compatible with one another and with substrate under 
conditions of service and application, as demonstrated by manufacturer based on testing 
and field experience. 

B. Fire-Test-Response Characteristics: Provide coated foamed roofing with the fire-test-response 
characteristics indicated, as determined by testing identical systems in accordance with test 
methods below for deck type and slopes indicated by a qualified testing and inspecting agency 
that is acceptable to authorities having jurisdiction. 

1. Class A roof covering in accordance with ASTM E108. 
2. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index: 75 or less. 

3. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency. 
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2.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Capable of withstanding the effects of gravity loads and the following 
loads and stresses, based on testing according to ASTM E 1592: 

1. Meets or exceeds ASCE 7-16 Performance Criteria.:  Reference sheet S101 for structural 
loading requirements. 

2. Snow Loads:  10 lbf/sq. ft. 
3. Deflection Limits:  Withstand test pressure with deflection no greater than 1/180 of the 

span and no evidence of material failure, structural distress or permanent deformation 
exceeding .2% of the clear span. 

a. Test pressures:  150 percent of inward and outward wind load design pressures. 

2.4 POLYURETHANE FOAM 

A. Polyurethane Foam: Rigid, cellular polyurethane; complying with ASTM C1029, Type III; 
spray applied, with fire retardants as required, and acceptable to coating manufacturer. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide NCFI 
Enduratech or equal by one of the following manufacturers. 

a. NCFI; Barnhart Manufacturing Co. 
b. Conklin Company Inc 
c. Gaco; Holcim Building Envelope 
d. General Coatings Manufacturing Corp. 
e. Huntsman Building Solutions 
f. Master Builders Solutions, brand of MBCC Group, a Sika company 
g. Neogard; Hempel Group 
h. SWD Urethane Company 
i. Volatile Free, Inc. 

2. In-Place Density: 2.8 to 3.0 lb/cu. ft. ASTM D1622/D1622M. 

2.5 SILICONE COATINGS 

A. Silicone Coating: Liquid silicone elastomeric coating system specifically formulated for coating 
spray-applied polyurethane foam roofing. 

2.6 ACRYLIC COATINGS 

A. Acrylic Coating: Liquid acrylic elastomeric emulsion coating system specifically formulated for 
coating spray-applied polyurethane foam roofing. 

1. Topcoat Color: White 
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2.7 FIELD-INSTALLED THERMAL INSULATION 

A. Unfaced, Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1 Grade 2, min., 
compressive strength of 20 psi with maximum flame-spread and smoke-developed indexes of 
75 and 450, respectively, based on tests performed. 

1. FM 4450 or UL 1256 certification for insulated metal deck assemblies. 
2. Long Term Thermal Resistance (ASTM C518): R= 6.0 per 1 inch of thickness. 

B. Board size: 4-foot by 8-foot (1.2-m by 2.4-m) maximum board size for loose-laid and 
mechanically attached insulation boards and 4-foot by 4-foot (1.2-m by 1.2-m) maximum board 
size for insulation boards adhered to a substrate. 

C. Board thickness: 2 inches (51 mm) maximum; when thicker total thicknesses are required, 
provide insulation boards in multiple layers to achieve total specified thickness.   When multiple 
insulation layers are used, the insulation board’s joints in the topmost layer (cover board) should 
be staggered vertically and offset from the joints in the underlying layers. 

2.8 ACCESSORY MATERIALS 

A. General: Accessory materials recommended in writing by roofing manufacturer for intended 
use. 

1. Liquid-type accessory materials must comply with VOC limits of authorities having 
jurisdiction. 

B. Sealant: ASTM C920, Class 25, Use NT, Grade NS, Type S, one-component, neutral- or acid-
curing silicone, and as recommended in writing by coated foamed roofing manufacturer for 
substrate and joint conditions and for compatibility with roofing materials. 

C. Sheet Flashing and Accessories: Types recommended in writing by coated foamed roofing 
manufacturer, provided at locations indicated and as recommended. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that related work is complete. Do not install coated foamed roofing until roof openings, 
curbs, and parapets, if any, are complete and roof drains, vents, and other roof penetrations are 
in place. 

B. Examine substrates, areas, and conditions under which coated foamed roofing will be applied, 
with Installer present, for compliance with requirements. 

C. Proceed with installation only after unsatisfactory conditions have been corrected and substrates 
are dry. 
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3.2 INSTALLATION OF FIELD-INSTALLED THERMAL INSULATION 

A. Extend insulation in thickness indicated to cover designated roof areas.  Comply with 
installation requirements as recommended by supplier and installer to meet wind loading 
requirements. 

3.3 SURFACE PREPARATION 

A. General: Clean and prepare substrate in accordance with coated foamed roofing manufacturer's 
written instructions. Provide clean, dust-free, dew-free, and dry substrate for coated foamed 
roofing application. 

B. Remove grease, oil, form-release agents, curing compounds, and other contaminants from 
substrate. 

C. Prepare substrate for re-covering in accordance with coated foamed roofing manufacturer's 
written instructions. 

D. Cover and mask adjoining surfaces not receiving coated foamed roofing to prevent overspray or 
spillage affecting other construction. Temporarily close off roof drains, removing roof-drain 
plugs when not doing coated foamed roofing work or when rain is forecast. 

E. Prime substrate as recommended in writing by coated foamed roofing manufacturer. 

F. Fill, cover, or tape joints and cracks in substrate that exceed a width of 1/4 inch . Remove dust 
and dirt from narrower joints and cracks before applying polyurethane foam. 

3.4 APPLICATION OF POLYURETHANE FOAM 

A. General: Mix and apply polyurethane foam in accordance with ASTM D5469/D5469M and 
coated foamed roofing manufacturer's written instructions. 

1. Fill irregularities and depressions to prevent ponding water. 
2. Apply the required full thickness of polyurethane foam in any specific area on same day. 
3. Apply only the area of polyurethane foam that can be covered with required base coating 

on same day or within 24 hours. 
4. Apply polyurethane foam to avoid overspray beyond immediate area of work. 

B. Apply polyurethane foam in lift thicknesses of not less than 1/2 inch and not more than 1-1/2 
inches. 

C. Uniformly apply total thickness of polyurethane foam indicated, but not less than 1 inch, to a 
surface tolerance of plus 1/4 inch (and no minus. 

D. Apply polyurethane foam to roof penetrations, terminations, and vertical surfaces as indicated. 
Unless otherwise indicated, extend polyurethane foam at least 6 inches above elevation of 
adjacent roof field. 
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E. Surface Finish: Provide finished surface of polyurethane foam within the following range of 
surface textures as defined by ASTM D5469/D5469M: 

3.5 APPLICATION OF COATING 

A. Allow polyurethane foam substrate to cure for a minimum of two hours before coating, and 
apply coating system to polyurethane foam no later than 24 hours after applying the foam. 
Remove dust, dirt, water, and other contaminants before applying coating system. 

B. Apply coating system to polyurethane foam by spray, roller, or other suitable application 
method in accordance with coating manufacturer's written instructions. 

C. Apply base coat and one or more topcoats to obtain a uniform, seamless membrane free of 
blisters and pinholes. Apply each coat at right angles to preceding coat, using contrasting color 
tints for successive coats.. 

1. Apply topcoat(s) after removing dust, dirt, water, and other contaminants from base coat. 
2. Silicone Coating: Apply coating system to a minimum dry film thickness recommended 

in writing by coated foamed roofing manufacturer 
3. Acrylic Coating: Apply coating system to a minimum dry film thickness recommended in 

writing by coated foamed roofing manufacturer 

D. Height at Terminations: Apply coating system at wall terminations and other vertical surfaces to 
extend vertically beyond polyurethane foam by a minimum of 6 inches.  

E. Sealant: Apply sealant to perimeter and other terminations where indicated on Drawings or 
required by coated foamed roofing manufacturer. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Coated foamed roofing will be considered defective if it does not pass tests and inspections. 

C. Refill cores, repair slits, and re-coat test areas. 

D. Prepare test and inspection reports. 

3.7 REPAIR AND RE-COATING 

A. Correct deficiencies in, or remove, foam or coatings that do not comply with requirements; fill 
and repair substrates and reapply materials. 

B. Repair and re-coat coated foamed roofing in accordance with ASTM D6705/D6705M and 
manufacturer's written instructions. 
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3.8 CURING, PROTECTING, AND CLEANING 

A. Cure coatings in accordance with manufacturer's written instructions, taking care to prevent 
contamination and damage during application stages and curing. Do not permit traffic on 
uncured coatings. 

B. Protect coated foamed roofing from damage and wear during remainder of construction period. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended in writing by manufacturer of affected construction. 

END OF SECTION 075700 
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SECTION 099100 - PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY  

A. This Section includes survcvface preparation and field painting of exposed exterior and interior 
items and surfaces.  

1.2 SUBMITTALS 

A. Product Data:   
1. For each product indicated. 
2. For paints and coatings, including printed statement of VOC content. 

B. Samples:  For each type of finish-coat material indicated. 

1.3 QUALITY ASSURANCE 

A. Benchmark Samples (Mockups):  Provide a full-coat benchmark finish sample for each type of 
coating and substrate required.  Comply with procedures specified in PDCA P5. 

1. Wall Surfaces:  Provide samples on at least 100 sq. ft. 
2. Small Areas and Items:  Architect will designate items or areas required. 
3. Final approval of colors will be from benchmark samples. 

1.4 PROJECT CONDITIONS 

A. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum 
ambient temperature of 45 deg F.  Maintain storage containers in a clean condition, free of foreign 
materials and residue. 

B. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air 
are between 50 and 90 deg F. 

C. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding 
air are between 45 and 95 deg F. 

D. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or 
at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 

1.5 EXTRA MATERIALS 
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A. Furnish extra paint materials from the same production run as the materials applied and in the 
quantities described below.  Package with protective covering for storage and identify with labels 
describing contents.  Deliver extra materials to Owner. 

1. Quantity: 3 percent, but not less than 1 gal. or 1 case, as appropriate, of each material and 
color applied. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products listed in other 
Part 2 articles. 

B. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Benjamin Moore & Co. (Benjamin Moore). 
2. PPG Paints. 
3. Sherwin-Williams Co. (Sherwin-Williams). 
4. Valspar 

2.2 PAINT MATERIALS, GENERAL 

A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are 
compatible with one another and with the substrates indicated under conditions of service and 
application, as demonstrated by manufacturer based on testing and field experience. 

B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types 
specified that are factory formulated and recommended by manufacturer for application indicated.  
Paint-material containers not displaying manufacturer's product identification will not be 
acceptable. 

C. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction and, for 
interior paints and coatings applied at Project site, the following VOC limits, exclusive of 
colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

1. Flat Paints and Coatings: 50 g/L. 
2. Nonflat Paints and Coatings: 150 g/L. 
3. Dry-Fog Coatings: 400 g/L. 
4. Primers, Sealers, and Undercoaters: 200 g/L. 
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L. 
6. Zinc-Rich Industrial Maintenance Primers: 340 g/L. 
7. Pretreatment Wash Primers: 420 g/L. 
8. Floor Coatings: 100 g/L. 
9. Shellacs, Clear: 730 g/L. 
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10. Shellacs, Pigmented: 550 g/L. 

D. Low-Emitting Materials: Interior paints and coatings shall comply with the testing and product 
requirements of the California Department of Public Health's "Standard Method for the Testing 
and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers." 

E. Colors: As selected from manufacturer's full range. 

2.3  PREPARATORY COATS 

A. Concrete Unit Masonry Block Filler:  High-performance latex block filler of finish coat 
manufacturer and recommended in writing by manufacturer for use with finish coat and on 
substrate indicated. 

B. Exterior Primer for Metal:  Exterior alkyd or latex-based primer of finish coat manufacturer and 
recommended in writing by manufacturer for use with finish coat and on substrate indicated. 

1. Ferrous-Metal and Aluminum Substrates:  Rust-inhibitive metal primer. 
2. Zinc-Coated Metal Substrates:  Galvanized metal primer. 
3. Where manufacturer does not recommend a separate primer formulation on substrate 

indicated, use paint specified for finish coat. 

C. Interior Primer:  Interior latex-based or alkyd primer of finish coat manufacturer and 
recommended in writing by manufacturer for use with finish coat and on substrate indicated. 

1. Ferrous-Metal Substrates:  Quick drying, rust-inhibitive metal primer. 
2. Zinc-Coated Metal Substrates:  Galvanized metal primer. 
3. Where manufacturer does not recommend a separate primer formulation on substrate 

indicated, use paint specified for finish coat. 

2.4 EXTERIOR FINISH COATS 

A. Exterior Semi-Gloss Acrylic Enamel: (Metal) 

1. Benjamin Moore; Corotech DTM Semi-Gloss, 182 
2. PPG Paints; Pitt-Tech Plus Int/Ext DTM Semi-Gloss, 90-1210 
3. Sherwin-Williams; Pro Industrial DTM Waterborne Acrylic Semi-Gloss, B66-1150 Series 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with procedures specified in PDCA P4 for inspection and acceptance of surfaces to be 
painted. 
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B. Coordination of Work:  Review other Sections in which primers are provided to ensure 
compatibility of the total system for various substrates.  On request, furnish information on 
characteristics of finish materials to ensure use of compatible primers. 

C. Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and 
similar items already installed that are not to be painted.  If removal is impractical or impossible 
because of size or weight of the item, provide surface-applied protection before surface 
preparation and painting. 

1. After completing painting operations in each space or area, reinstall items removed using 
workers skilled in the trades involved. 

D. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's written 
instructions for each particular substrate condition and as specified. 

1. Provide barrier coats over incompatible primers or remove and reprime. 
2. Cementitious Materials:  Remove efflorescence, chalk, dust, dirt, grease, oils, and release 

agents.  Roughen as required to remove glaze.  If hardeners or sealers have been used to 
improve curing, use mechanical methods of surface preparation. 

3. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been shop coated; 
remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or 
mechanical cleaning methods that comply with SSPC's recommendations. 

a. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat 
before priming. 

b. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-
brush, clean with solvents recommended by paint manufacturer, and touch up with 
same primer as the shop coat. 

4. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so 
surface is free of oil and surface contaminants.  Remove pretreatment from galvanized 
sheet metal fabricated from coil stock by mechanical methods. 

5. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral 
spirits, and sandpaper, as required.  Sand surfaces exposed to view smooth and dust off. 

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac 
or other recommended knot sealer before applying primer.  After priming, fill 
holes and imperfections in finish surfaces with putty or plastic wood filler.  Sand 
smooth when dried. 

b. Prime, stain, or seal wood to be painted immediately on delivery.  Prime edges, ends, 
faces, undersides, and back sides of wood, including cabinets, counters, cases, and 
paneling.  Revise first subparagraph and associated subparagraphs below to suit 
Project. 

E. Material Preparation: 

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign 
materials and residue. 
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2. Stir material before application to produce a mixture of uniform density.  Stir as required 
during application.  Do not stir surface film into material.  If necessary, remove surface 
film and strain material before using. 

F. Exposed Surfaces:  Include areas visible when permanent or built-in fixtures, grilles, convector 
covers, covers for finned-tube radiation, and similar components are in place.  Extend coatings in 
these areas, as required, to maintain system integrity and provide desired protection. 

1. Paint surfaces behind movable equipment and furniture the same as similar exposed 
surfaces.  Before final installation of equipment, paint surfaces behind permanently fixed 
equipment or furniture with prime coat only. 

2. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through 
registers or grilles. 

3. Paint back sides of access panels and removable or hinged covers to match exposed 
surfaces. 

4. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces. 
5. Finish interior of wall and base cabinets and similar field-finished casework to match 

exterior. 

G. Sand lightly between each succeeding enamel or varnish coat. 

H. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise 
prepared for painting as soon as practicable after preparation and before subsequent surface 
deterioration. 

1. If undercoats, stains, or other conditions show through final coat of paint, apply additional 
coats until paint film is of uniform finish, color, and appearance. 

I. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators 
according to manufacturer's written instructions. 

J. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's 
recommended spreading rate.  Provide total dry film thickness of the entire system as 
recommended by manufacturer. 

K. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items 
exposed in equipment rooms and occupied spaces. 

L. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete coverage 
with pores filled. 

M. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by manufacturer, 
to material that is required to be painted or finished and that has not been prime coated by others.  
Recoat primed and sealed surfaces where evidence of suction spots or unsealed areas in first coat 
appears, to ensure a finish coat with no burn-through or other defects due to insufficient sealing. 

N. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, 
opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, 
holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections will not be 
acceptable. 
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O. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film of even 
luster.  Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, orange peel, 
nail holes, or other surface imperfections. 

P. Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  Leave no evidence 
of rolling, such as laps, irregularity in texture, skid marks, or other surface imperfections. 

3.2 CLEANING AND PROTECTING 

A. At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials 
from Project site. 

B. Protect work of other trades, whether being painted or not, against damage from painting.  Correct 
damage by cleaning, repairing or replacing, and repainting, as approved by Architect. 

C. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting 
operations, remove temporary protective wrappings provided by others to protect their work. 

1. After work of other trades is complete, touch up and restore damaged or defaced painted 
surfaces.  Comply with procedures specified in PDCA P1. 

3.3 EXTERIOR PAINT SCHEDULE 

A. Concrete, Stucco, and Masonry (Other Than Concrete Unit Masonry): 

1. Acrylic Finish: Two finish coats over a primer. 

a. Primer:  Exterior concrete and masonry primer. 
b. Finish Coats:  Exterior full-gloss acrylic enamel for concrete, masonry, and wood. 

B. Ferrous Metal: 

1. Acrylic Finish: Two finish coats over a rust-inhibitive primer. 

a. Primer:  Exterior ferrous-metal primer (not required on shop-primed items). 
b. Finish Coats:  Exterior semi-gloss acrylic paint. 

C. Zinc-Coated Metal: 

1. Acrylic Finish: Two finish coats over a galvanized metal primer. 

a. Primer:  Exterior galvanized metal primer. 
b. Finish Coats:  Exterior semi-gloss acrylic paint.  

3.4 INTERIOR PAINT SCHEDULE 

A. Concrete Unit Masonry: 

1. Acrylic Finish: Two finish coats over a block filler. 
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a. Block Filler:  Concrete unit masonry block filler. (Provide primer in lieu of block 
filler at existing masonry.) 

b. Finish Coats:   

1) Interior satin acrylic enamel in offices, classrooms, corridors 
2) Interior semi-gloss at toilets, showers, locker rooms, kitchen areas. 

B. Gypsum Board: 

1. Acrylic Finish: Two finish coats over a primer. 

a. Primer:  Interior gypsum board primer. 
b. Finish Coats: 

1) Interior satin acrylic enamel in offices, classrooms, corridors. 
2) Interior semi-gloss finish at Janitor, Mechanical and Electrical Rooms. 
3) Interior semi-gloss at toilets, showers, locker rooms, kitchen areas. 

C. Ferrous Metal: 

1. Acrylic Finish: Two finish coats over a primer. 

a. Primer:  Interior ferrous-metal primer. 
b. Finish Coats:  Interior semi-gloss acrylic enamel. 

D. Zinc-Coated Metal: 

1. Acrylic Finish: Two finish coats over a primer. 

a. Primer:  Interior zinc-coated metal primer. 
b. Finish Coats:  Interior semi-gloss acrylic enamel. 

E. All-Service Jacket over Insulation: 

1. Acrylic Finish: Two finish coats.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coats:  Interior flat latex-emulsion size. 

F. Ceilings and associated ductwork and conduit: 

1. Low luster acrylic enamel finish:  One coat over a primer. 

END OF SECTION 099100 
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SECTION 23 – MECHANICAL  

Mechanical work shall be defined by drawings numbered with the prefix “M-“, the general provision of 
the Contract including General Conditions and Supplementary Conditions, Division 1 Specification 
sections, and Division-23 Mechanical Specifications. 

Engineer of Record for Division 23 is James R. Benson, III, PE, CBHF Engineers, PLLC, 2246 Yaupon 
Drive, Wilmington, NC  28401. 

END OF SECTION 230000 

03/25/2025
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SECTION 230000 – GENERAL MECHANICAL 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. The work shall include furnishing, installing and testing the equipment and materials specified 
in other sections of the Mechanical Specifications and shown on the Drawings.  It is the intent 
of these Specifications that the mechanical systems shall be suitable in every way for the 
intended usage.  All material and all work which may be reasonably implied as being incidental 
to the work of this Division shall be furnished at no extra cost. 

B. Instructions to Bidders, General Conditions of the Contract, Supplementary General Conditions 
and Division 1 Specifications Sections bound herewith are a component part of Division 23 
specifications. Comply with all provisions, details and instructions of these sections in the 
accomplishment of work covered under Division 23. 

C. Furnish all labor, materials and equipment and incidentals required to make ready for use 
complete mechanical systems as shown on the Drawings and specified herein. 

D. Where Sub-Contracts are used to perform portions of the work, division of labor between sub 
trades is the responsibility of the Contractor. 

E. The general scope work includes, but is not limited to furnishing, coordinating, and installing 
the following: 

1. Heating, air conditioning and ventilation equipment. 
2. Ductwork, air distribution. 
3. HVAC piping, specialties and equipment. 
4. Controls and wiring. 
5. Commissioning, testing and balancing. 

F. Visit all areas of the site, buildings and structures (as applicable) in which work under these 
sections is to be performed. Inspect carefully the existing conditions prior to bidding. Bid 
submission is evidence that the Contractor has examined the site and existing conditions, 
understands conditions under which the work will be performed, and takes full responsibility for 
complete knowledge of all factors governing the work. 

G. Schedule all service interruptions in existing facilities at the Owner’s convenience with 24 
hours (minimum) notice. Obtain prior approval for each interruption. 

H. Thoroughly test all mechanical systems at the completion of work and make any minor correc-
tion changes or adjustments necessary for all the proper functioning of the system and 
equipment.  All workmanship shall be of the highest quality; substandard work will be rejected. 
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1.2 RELATED WORK 

A. Division 7- Firestopping and flashing. 

B. Division 9- Painting. 

1.3 SUBMITTALS 

A. Procedures for submittals: Submit under provisions of relevant sections of the General and 
Supplemental General Conditions and Division 1 Specifications Sections. 

B. Clearly indicate proposed equipment and/or materials substitutions in shop drawings.  
Summarize all deviations from the specified quality, functionality, appearance or performance 
of proposed equipment and/or materials in the preface of each submittal. Include documentation 
to support deviations. 

C. Provide descriptive data on all materials and equipment as required to ascertain compliance 
with Specifications. 

D. Design layout shown on drawings is based on physical sizes of reputable equipment 
manufacturers. If equipment other than models indicated is installed, any resulting conflicts 
with space, maintenance access, clearances or codes are the responsibility of the Contractor to 
correct at his expense. 

E. Where specific models and manufacturers of materials and equipment are specified, 
substitutions as allowed by the specifications and State law will be considered. Substitutions 
must be equivalent in quality, function, suitability and arrangement to specified equipment. 
Architect/Engineer to have final authority as to equivalency of substitutions. 

F. Equipment model numbers noted in these specifications or on the drawings are intended to 
establish a minimum standard of quality and do not necessarily relate to specific options or 
arrangement as shown. Provide equipment with all standard features and optional features as 
stated and arranged as shown on the drawings. 

G. Where seismic design for supports is required, submit installation details for supports and 
engineering analysis as specified. 

1.4 REGULATORY REQUIREMENTS 

A. Perform Work in accordance with all applicable state and local codes, standards and 
regulations. 

B. Furnish all materials and labor which is be required for compliance with codes, standards and 
regulations, whether specifically mentioned in these specifications or shown on the drawings. 

C. Obtain required construction permit from the authority having jurisdiction and arrange, at the 
proper time, for all inspections required by such authority. Pay all permit and inspection costs 
required. 



 
Coastal Carolina Community College  GENERAL MECHANICAL 
Administration Building & Student Center  230000 - 3 
Supplemental Cooling 

1.5 COORDINATION OF WORK 

A. Contractor is responsible for coordination of work between trades. Provide fully complete and 
functional systems. 

B. Compare mechanical drawings and specifications with the drawings and specifications for other 
trades. 

C. Coordinate mechanical installation with the work of other trades. Report any pertinent 
discrepancies to the Architect/Engineer and obtain written instructions for any necessary 
revisions. Before starting any construction, make proper provisions to avoid interferences in a 
manner approved by the Architect/Engineer.  No extras will be allowed for rework of 
uncoordinated installations. 

D. Determine exact route and location of each mechanical item prior to fabrication and/or 
installation. Adjust location of ducts, piping and equipment, etc., to accommodate interferences 
anticipated and encountered. 

E. Right of Way: General priority for right of way is as follows: 

1. Items located per regulatory requirement. 
2. Piping with pitch requirement (plumbing drains, etc.). 
3. Ductwork. 
4. Piping without pitch requirement. 
5. Electrical wiring (conduits, etc.). 

F. Arrange all work to permit removal (without damage to other parts) of any equipment requiring 
periodic replacement. 

G. Provide clearance and easy access to any equipment which requires periodic maintenance. 
Arrange ducts, piping and equipment to permit ready access to valves, cocks, traps, starters, 
motors, control components, etc., and to clear the opening of swinging doors and access panels. 

1.6 EQUIPMENT AND MATERIALS (GENERAL) 

A. Provide all new materials unless specifically indicated otherwise. 

B. Manufacturers and models listed in drawings and specifications are used for layout and to 
convey to bidders the general style, type, character and quality of product desired. Listed 
examples are used only to denote the quality standard of product desired and are not intended to 
restrict bidders to a specific brand, make, manufacturer or specific name. 

C. Adjust layout, system connections and coordinate with other trades as required to properly 
install equivalent products. 

D. Where equivalent products are submitted, include all associated costs related to substitution in 
bid. 

E. Furnish materials bearing the manufacturer’s name and trade name. Provide UL label where a 
UL standard has been established for the particular material. 
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F. Furnish standard products of manufacturers regularly engaged in production of equipment types 
required for the work. Use the manufacturer's latest approved design. 

G. Use the same manufacturer for equipment and materials of the same general type throughout the 
work to obtain uniform appearance, operation and maintenance. 

H. Protect equipment and materials from dirt, water, chemical or mechanical injury and theft at all 
times during construction. Provide covers or shelter as required. 

I. If materials or equipment are damaged at any time prior to final acceptance of the work, repair 
such damage at no additional cost.  If materials or equipment are damaged by water, provide 
replacement no additional cost. 

J. Follow manufacturer’s directions completely in the delivery, storage, protection and installation 
of all equipment and materials. Notify the Architect/Engineer in writing of any conflicts 
between any requirements of the contract documents and manufacturer’s directions. Obtain 
written instructions before proceeding with the work. The Contractor is responsible for 
correction of any work that does not comply with the manufacturer's directions or written 
instructions from the Architect/Engineer at no additional cost. 

K. Repair any damage to factory applied paint finish using touch-up paint furnished by the 
equipment manufacturer. Repaint entire damaged panel or section per the field painting 
specifications in Division 9 at no additional cost. 

1.7 OPERATION AND MAINTENANCE MANUALS 

A. Refer to individual mechanical sections and Division 1. 

1.8 SEISMIC REQUIREMENTS 

A. Install mechanical work in a manner to be fully compliant with the seismic restraint 
requirements of the North Carolina State Building Code (NCSBC).  The Contractor shall 
provide any and all seismic restraint details and calculations that may be required by the 
NCSBC and/or the Authority Having Jurisdiction. 

B. Requirements for restraints are detailed in the NCSBC.  All tables and references shall conform 
to building’s location.  Restraints shall be per Seismic Performance Category stated on 
Architectural Drawings. 

C. The Contractor shall retain the services of a Professional Engineer registered in the State of 
North Carolina to design seismic restraint elements required for this project. The Engineer’s 
calculations, bearing his professional seal, shall accompany shop drawings and shall 
demonstrate Code compliance including certification that the seismic system components 
comply with the testing requirements of NCSBC Section 1708.5.  Calculations and shop 
drawings shall be submitted for review prior to the purchasing of materials, equipment, systems 
and assemblies.  Internal seismic restraint elements of manufactured equipment shall be 
certified by a professional engineer retained by the manufacturer.  Such certificate applies only 
to internal elements of the equipment.  All equipment anchorage requirements shall be 
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coordinated with the building structure and shall be compatible thereto.  All such anchorages 
shall be subject to the review and approval of the project's structural engineer. 

D. The Professional Engineer retained for seismic restraint calculations shall visit the job site upon 
completion of the seismic restraint installation to comply with the Special Inspections 
requirement of the Code.  This engineer shall provide written verification of compliance of the 
installation with the approved seismic submittal.  This verification shall be submitted as a 
Special Inspections Report and shall bear the Engineer’s professional seal.  Job site inspections 
by other than this engineer are not acceptable. 

E. Review of the seismic design computations and shop drawings by the Architect/Engineer or his 
agent shall not relieve the Contractor of his responsibility to comply with the seismic or any 
other requirements of the North Carolina State Building Code. 

1.9 PAINTING 

A. Refer to Division 9. 

B. Protect sensors, controllers, etc. against painting. Do not install thermostats, devices or trim 
until painting is complete. 

1.10 LOCATIONS AND MEASUREMENTS 

A. Location of mechanical work is shown on the drawings as accurately as possible. Field verify 
all measurements to insure that the work suits the surrounding structure, trim, finishes and/or 
construction. Provide adjustment as necessary. 

B. Make minor relocations of work prior to installation as required or as directed by the 
Architect/Engineer at no additional cost. 

1.11 SUPERVISION 

A. Contractor to provide an authorized and competent representative to constantly supervise the 
work from the beginning to completion and final acceptance.  Insofar as possible, keep the same 
foreman and workmen throughout the project duration. 

B. Representatives of Architect/Engineer, Owner, and local inspection authorities will make 
inspections during the progress of the work. Contractor to accommodate such inspections and 
correct deficiencies noted. 

1.12 QUALITY AND WORKMANSHIP 

A. Contractor to employ skilled tradesmen, laborers and supervisors. Final product to present a 
neat, well finished, and professional installation. 

B. Remove and replace any work considered substandard quality in the judgement of the 
Architect/Engineer. 
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1.13 CLOSING IN WORK 

A. Do not cover up or enclose work until it has been inspected, tested and approved by authorities 
having jurisdiction over the work. Uncover any such work for inspection and/or test at no 
additional cost. Restore the work to its original condition after inspection and/or test at no 
additional cost. 

1.14 CUTTING AND PATCHING 

A. Perform all cutting and patching necessary to install work under this Division. 

B. Perform cutting and patching in professional, workmanlike manner. 

C. Arrange work to minimize cutting and patching. 

D. Do not cut joists, beams, girders, columns or any other structural members without written 
permission from the Architect/Engineer. 

E. Cut opening only large enough to allow easy installation of piping, wiring or ductwork. 

F. Patching material to match material removed. 

G. Restore patched surface to its original appearance at completion of patching. 

H. Where waterproofed surfaces are patched, maintain integrity of waterproofing. 

I. Remove rubble and excess patching materials from the premises. 

1.15 INTERPRETATION OF DRAWINGS 

A. Drawings and specifications under this Division are complementary each to the other. Provide 
any work specified herein and/or indicated on the drawings. 

B. Drawings are diagrammatic and indicate generally the location of fixtures, piping, devices, 
equipment, etc.  Follow drawings as closely as possible, but arrange work to suit the finished 
surroundings and/or trim. 

C. The words “furnish”, “provide”, and/or “install” as used in these drawings and specifications 
are interpreted to include all material and labor necessary to complete the particular item, 
system, equipment, etc. 

D. Any omissions from either the drawings or specifications are unintentional. Contractor is 
responsible for notifying the Architect/Engineer of any pertinent omissions before submitting a 
bid.  Complete and working systems are required, whether every small item of material is 
shown and specified or not. 
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1.16 ACCESSIBILITY 

A. Locate all equipment which must be serviced, operated, or maintained in fully accessible 
positions. Equipment to include, but not be limited to, valves, traps, cleanouts, motors, 
controllers, and dampers.  If required for accessibility, furnish access doors for this purpose.  
Minor deviations from drawings may be made to allow for better accessibility. Lack of access 
doors on drawings does not relieve Contractor of responsibility to provide access doors, if 
needed to properly service equipment. 

B. Coordinate exact locations and size of access panels for each concealed device requiring 
service. 

C. Access panels: Steel construction with 16 gauge frames and 18 gauge panels, factory primed 
with rust inhibiting paint, finish paint by Contractor.  Provide suitable UL listed doors where 
installed in rated construction. 

D. Coordinate access panel locations with architectural construction. 

E. Access panels are not required for access to work located above a lift-out “T” bar type ceiling. 

1.17 ELECTRICAL WORK IN CONNECTION WITH MECHANICAL CONTRACTS 

A. Comply with Division 26. Any required Division 23 electrical work not specifically specified to 
be furnished by Division 26 Contractor shall be provided by Division 23 Contractor. 

B. All electrical work performed Division 23 shall comply with Division 26 specification 
requirements. Install control wiring in conduit. 

C. Power supplies for HVAC control power devices shall be extended from designated power 
circuits in panelboards by Division 23 Contractor. Coordinate with Division 26 documents. 

D. See Division 26 specifications and electrical connection diagrams for division of labor between 
Divisions 23 and 26. 

E. Coordinate electrical interface of supplied mechanical equipment with electrical system. 
Division 26 electrical work for mechanical systems is based on values scheduled on mechanical 
drawings. Division 23 Contractor is responsible for any costs to modify the contracted electrical 
work to service equipment with electrical characteristics different than those scheduled. 

1.18 MECHANICAL WORK IN CONNECTION WITH OTHER CONTRACTS 

A. Provide mechanical services as required for items furnished by other contractors or vendors as 
shown on the Drawings. Actual requirements may vary from Drawings. Coordinate with 
equipment installed. Make final connections only after approval of the other contractor or 
vendor, in the contractor's or vendor’s presence. 
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1.19 ALTERNATE BIDS 

A. Alternate Bids, IF ANY, are described in relevant sections of the General and Supplemental 
General Conditions and Division 1 Specification Sections. 

1.20 PROJECT RECORD DRAWINGS 

A. Submit under provisions of relevant sections of the General and Supplemental General 
Conditions and Division 1 Specification Sections. 

B. As the work progresses, legibly record all field changes on a set of project contract drawings, 
herein after called the “record drawings.” 

C. Record drawings shall accurately show the installed condition of mechanical work. 

1.21 PHASING OF THE WORK 

A. Schedule work in accordance with the relevant sections of the General and Supplemental 
General Conditions and Division 1 Specifications Sections. 

1.22 PROJECT CLOSEOUT 

A. Submit under provisions of relevant sections of the General and Supplemental General 
Conditions and Division 1 Specifications Sections. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 230000 
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SECTION 230010 – EXISTING CONDITIONS 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. Procedures for mechanical work in existing building. 

1.2 RELATED WORK 

A. Conform to the requirements of Division 1 for cutting and patching. Conform to the 
requirements of Division 2 and Section 23 00 20 for demolition. 

B. Conduct work to minimize interference with adjacent and occupied building areas. 

C. Cease operations immediately if structure appears to be in danger and notify 
Architect/Engineer.  Do not resume operations until directed. 

PART 2 - PRODUCTS 

2.1 PATCHING MATERIALS 

A. As specified in individual Sections. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate mechanical service interruptions with the Owner. 

B. Provide temporary and/or permanent mechanical as shown and/or as required by conditions to 
maintain existing systems in service during construction. Use hot-tapping valves if required. 

C. Existing Mechanical Systems:  Maintain existing mechanical systems in service.  Disable 
systems outside construction area only to make tie-ins or switchovers.  Obtain permission from 
the Owner at least 24 hours before partially or completely disabling mechanical.  Minimize 
duration.  Make temporary connections as required to maintain service in areas adjacent to work 
area. 

D. Drawings are based on casual field observation and existing record documents.  Survey the 
affected areas before submitting bid proposal.  Report discrepancies to the Architect/Engineer 
before disturbing the existing installation. 
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E. Field-verify existing conditions as related to interconnection of New Work. Determine exact 
methods of interface to obtain proper operation. 

F. Coordinate existing and New Work interface prior to beginning any work. Adjust work to suit 
existing conditions. Some deviations in plan layout vs. actual conditions should be expected. 

G. Provide, erect, and maintain temporary dust screens, safeguards, barricades, signage and similar 
measures, for protection of the public, Owner, Contractor’s employees, and existing 
construction to remain.  Provide protective barriers indicated in the contract drawings. 

3.2 EXISTING CONDITIONS 

A. Verify existing conditions in field and determine which affect mechanical work. Secure utilities 
as required to prevent spills, leakage, etc. 

B. Protect existing work to remain. Do not cut or remove any structural members. 

C. Rework existing services to remain which interfere with new work. 

END OF SECTION 230010 
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SECTION 230020 – MECHANICAL DEMOLITION 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. Selective mechanical demolition. 

B. Conform to the requirements of Division 01 for cutting and patching. 

C. Conform to the requirements of Division 02 for selective demolition 

1.2 PROJECT CONDITIONS 

A. Conduct demolition to minimize interference with adjacent and occupied building areas. 

B. Cease operations immediately if structure appears to be in danger and notify 
Architect/Engineer.  Do not resume operations until directed. 

PART 2 - PRODUCTS 

2.1 PATCHING MATERIALS 

A. As specified in individual Sections. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Demolition Drawings are based on casual field observation and existing record documents. 
Survey the affected areas before submitting bid proposal.  Report discrepancies to the 
Architect/Engineer before disturbing the existing installation. 

B. Provide, erect, and maintain temporary dust screens, safeguards, barricades, signage and similar 
measures, for protection of the public, Owner, Contractor’s employees, and existing 
construction to remain.  Provide protective barriers indicated in the contract drawings. 

C. Protect existing materials and existing improvements which are not to be demolished. 

D. Prevent movement of structure; provide temporary bracing and shoring required to ensure safety 
of existing structure. 
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3.2 DEMOLITION 

A. Demolish mechanical work as indicated. Secure utilities as required to prevent spills, leakage, 
etc. 

B. Demolish in an orderly and careful manner.  Protect existing work to remain. Do not cut or 
remove any structural members. 

C. Terminate all demolition work in a neat finished manner. 

D. Conceal or enclose abandoned work within building construction except as specifically noted. 

E. Remove demolished materials from site except where specifically noted otherwise.  Do not burn 
or bury materials on site. 

F. Remove materials as Work progresses.  Upon completion of Work, leave areas in clean 
condition. 

G. Coordinate cutting and patching requirements. 

END OF SECTION 230020 
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 
2. Iron, single-flange butterfly valves. 

1.2 SUBMITTALS 

A. Procedure for submittals:  Submit under provisions of relevant sections of the General and 
Supplemental General Conditions and Division 1 Specification Sections  

B. Product Data:  For each type of valve indicated. 

1.3 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and 
design criteria. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 

B. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

C. Valve Actuator Types: 
1. Handwheel:  For valves other than quarter-turn types. 
2. Handlever:  For quarter-turn valves NPS 6 and smaller. 
3. . 

D. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Solder Joint:  With sockets according to ASME B16.18. 
3. Threaded:  With threads according to ASME B1.20.1. 
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2.2 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 
1. Standard:  MSS SP-110. 
2. SWP Rating:  150 psig. 
3. CWP Rating:  600 psig 
4. Body Design:  Two piece. 
5. Body Material:  Bronze. 
6. Ends:  Threaded. 
7. Seats:  PTFE or TFE. 
8. Stem:  Stainless steel. 
9. Ball:  Stainless steel, vented. 
10. Port:  Full. 

2.3 IRON, SINGLE-FLANGE BUTTERFLY VALVES 

A. 150 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc: 
1. Standard:  MSS SP-67, Type I. 
2. CWP Rating:  150 psig. 
3. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
4. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 

a. Seat:  EPDM. 
b. Stem:  One- or two-piece stainless steel. 
c. Disc:  Aluminum bronze. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 
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3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 
1. Shutoff Service:  Ball or butterfly valves. 
2. Throttling Service:   Ball or butterfly valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 
2. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 
3. For Steel Piping, NPS 5 and Larger:  Flanged ends. 

3.5 WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 
1. Ball Valves Two piece, full port, bronze with stainless-steel trim. 

B. Pipe NPS 2-1/2 and Larger: 
1. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12:  200 CWP, EPDM seat, 

aluminum-bronze disc. 

END OF SECTION 230523 
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230800 - COMMISSIONING, TESTING, ADJUSTING AND BALANCING 

PART 1 - GENERAL 

1.1 SECTION INLUDES 

A. Commissioning of HVAC systems. 

B. Testing, adjusting and balancing (TAB) of new HVAC systems. 

C. Measurement of final operating condition of HVAC systems. 

1.2 REFERENCES 

A. North Carolina State Building Code with applicable local requirements (Code). 

B. AABC   National Standards for Total System Balance. 

C. NEBB - National Standards for Total System Balance. 

1.3 COMMISSIONING 

A. Document, demonstrate and verify performance of HVAC systems as specified herein. Include 
all labor, instrumentation and materials required. 

1.4 SUBMITTALS 

A. TAB Qualifications: AABC, NEBB or equivalent qualifications acceptable to the Engineer. 
Testing, adjusting and balancing. 

B. Commissioning Plan: Submit proposed schedule and plan for Prefunctional Checks, Start-up 
Checks, TAB and Functional Performance Testing. 

C. Commissioning Pre-Functional Checklists: Document equipment physical installation is 
complete including piping, wiring and control connections using forms approved by Engineer. 

D. Commissioning Start-up Checklists: Document proper start-up and operation of equipment 
using forms approved by Engineer. 

E. Commissioning Functional Performance Checklists: Verify proper operation of all HVAC 
system components in accordance with design sequence of operation. Document using forms 
approved by Engineer. 

F. Testing, Adjusting and Balancing Reports: Document design HVAC performance requirements, 
tested initial operating performance and tested final operating performance after adjustments. 
Use AABC or NEBB approved forms. 
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G. Field Reports:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance. 

H. Prior to commencing work, submit report forms or outlines indicating commissioning, testing, 
adjusting, balancing, and equipment data required.  Include all information as required by Code. 

I. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 
copies for Engineer, code official, and for inclusion in operating and maintenance manuals. 

J. Provide reports in soft cover, letter size, 3 ring binder manuals, complete with index page and 
indexing tabs, with cover identification at front and side.  Include set of reduced drawings with 
air outlets and equipment identified to correspond with data sheets, and indicating thermostat 
locations. 

K. Include detailed procedures, agenda, sample report forms prior to commencing system balance. 

L. Test Reports: Indicate commissioning data using appropriate Engineer approved commissioning 
checklists. Indicate testing and balancing data on AABC or NEBB National Standards for Total 
System Balance forms. 

1.5 PROJECT RECORD DOCUMENTS 

A. Submit under provisions of relevant sections of the General and Supplemental General 
Conditions and Division 1 Specification Sections. 

B. Record actual locations of balancing valves and dampers. 

1.6 QUALITY ASSURANCE 

A. Perform Total System Balance in accordance with AABC or NEBB standards. 

B. Maintain one copy of TAB document on site. 

C. Perform and document commissioning procedures outlined under commissioning plan. 

1.7 QUALIFICATIONS 

A. Commission mechanical systems using qualified, factory approved, service technicians. 

B. Perform testing and balancing work under supervision of AABC or NEBB Certified TAB 
Supervisor or other person with qualifications acceptable to the Engineer. 

1.8 SEQUENCING 

A. Perform commissioning operations as outlined in Commissioning Plan in sequence appropriate 
to construction schedule. 
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B. Sequence TAB to commence after completion of systems. Deliver final TAB report prior to 
Substantial Completion of Project. 

1.9 SCHEDULING 

A. Schedule and provide assistance in final adjustment and test of life safety system with Fire 
Authority. 

PART 2 -  PRODUCTS    Not used. 

PART 3 - EXECUTION 

3.1 COMMISSIONING PLAN 

A. Commissioning planning meeting: Meet with Engineer at start of project construction to 
establish commissioning schedule, documentation, demonstration and verification requirements. 

B. Pre-Start Checks: Verify systems are installed complete and ready for start-up. 

C. Start-up Checks: Verify that systems are complete and operable before commencing work. 
Report defects and deficiencies noted and rectify prior to proceeding with initial operation 
checks. Ensure the following conditions: 
1. Systems are started and operating in a safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Final filters are clean and in place.  If required, install temporary media in addition to 

final filters. 
5. Motors are rotating correctly. 
6. Fire and volume dampers are in place and open. 
7. Pumps are rotating properly. 
8. Proper strainer baskets are clean and in place. 
9. Verify all required balancing devices are installed. 
10. Service and balance valves are open.  

D. Initial Operation Checks (TAB): Test, adjust and balance systems and document design, initial 
and final results: 
1. Provide instruments required for testing, adjusting, and balancing operations. 
2. Perform TAB operations in accordance with accepted AABC or NEBB procedures as 

specified herein. 

E. Functional Performance Verification: Check and document proper operation of all HVAC 
system components. Include the following: 
1. Check location and accessibility of HVAC devices for maintenance. 
2. Verify control system devices including sensors and operators are functional. 
3. Verify proper response of all controlled devices in response to sensor inputs and setpoint 

changes. 
4. Verify calibration of control sensors and operators. 
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5. Demonstrate and document equipment and systems operate properly under every mode of 
operation specified in the control sequence of operation. 

6. Verify that noise and vibration levels are acceptable through full range of operation for 
HVAC equipment. 

7. Document operation of HVAC systems under normal, abnormal and emergency 
conditions. 

8. Submit documentation prior to final inspection. Repair/correct any items not performing 
properly as directed by Engineer. 

3.2 TESTING, ADJUSTING AND BALANCING PROCEDURES FOR HYDRONIC SYSTEMS 

A. 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 the approved pump flow rate.  Correct 
variations that exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare hydronic systems for testing and balancing according to the following, in addition to the 
general preparation procedures specified above: 
1. Open all manual valves for maximum flow. 
2. Check makeup water-station pressure gage for adequate pressure for highest vent. 
3. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so 

motor nameplate rating is not exceeded. 
4. Check air vents for a forceful liquid flow exiting from vents when manually operated. 

3.3 PROCEDURES FOR DRY CLOSED CIRCUIT COOLERS 

A. Shut off makeup water for the duration of the test, and verify that makeup and blowdown 
systems are fully operational after tests and before leaving the equipment.  Perform the 
following tests and record the results: 
1. Measure water flow though each dry closed circuit cooler 
2. Measure entering- and leaving-water temperatures. 
3. Measure wet- and dry-bulb temperatures of entering air. 
4. Measure wet- and dry-bulb temperatures of leaving air. 

3.4 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 
1. Dry Close Circuit Cooler Water Flow Rate:  Plus or minus 10 percent. 

3.5 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents, prepare a 
report on the adequacy of design for systems' balancing devices.  Recommend changes and 
additions to systems' balancing devices to facilitate proper performance measuring and 
balancing.  Recommend changes and additions to HVAC systems and general construction to 
allow access for performance measuring and balancing devices. 
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3.6 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 
1. Include a certification sheet at the front of the report's binder, signed and sealed by the 

certified testing and balancing engineer. 
2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 
1. Pump curves. 
2. Manufacturers' test data. 
3.  Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop Drawings and 

product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 
1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Engineer's name and address. 
6. Contractor's name and address. 
7. Report date. 
8. Signature of TAB supervisor who certifies the report. 
9. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report.  
10. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 
11. Nomenclature sheets for each item of equipment. 
12. Notes to explain why certain final data in the body of reports vary from indicated values. 
13. Test conditions for pump performance forms including the following: 

a. Conditions of filters. 
b. Other system operating conditions that affect performance. 

D. System Diagrams:  Include schematic layouts of hydronic distribution systems.  Present each 
system with single-line diagram and include the following: 
1. Water flow rates. 
2. Pipe and valve sizes and locations. 
3. Position of balancing devices. 

E. Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves and 
include the following: 
1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Service. 
d. Make and size. 
e. Model number and serial number. 
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f. Water flow rate in gpm. 
g. Water pressure differential in feet of head or psig. 

 
2. Test Data (Indicated and Actual Values): 

a. Static head in feet of head or psig. 
b. Final discharge pressure in feet of head or psig. 
c. Final suction pressure in feet of head or psig. 
d. Final total pressure drop in feet of head or psig. 
e. Final water flow rate in gpm. 

F. Instrument Calibration Reports: 
1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.7 INSPECTIONS 

A. Final Inspection: 
1. After initial inspection is complete and documentation by random checks verifies that 

testing and balancing are complete and accurately documented in the final report, request 
that a final inspection be made by Engineer. 

2. The TAB contractor's test and balance engineer shall document random readings as 
selected by the Engineer and/or Owner’s Representative. 

3. f rechecks yield measurements that differ from the measurements documented in the final 
report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED." 

4. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected. 

B. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, 
proceed as follows: 
1. Recheck all measurements and make adjustments.  Revise the final report and balancing 

device settings to include all changes; resubmit the final report and request a second final 
inspection. 

2. If the second final inspection also fails, Owner may contract the services of another TAB 
contractor to complete TAB Work according to the Contract Documents and deduct the 
cost of the services from the original TAB contractor's final payment. 

C. Prepare test and inspection reports. 

END OF SECTION 230800 
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SECTION 230900 - BUILDING MANAGEMENT SYSTEM 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Renovation and expansion of existing Building Energy Management and Control Systems with 
related hardware, wiring and programming. 

1.2 RELATED WORK 

A. Products Supplied But Not Installed Under This Section: 

1. Wells, sockets and other inline hardware for water sensors (temperature, pressure, flow). 

B. Products Installed But Not Supplied Under This Section: 

1. None. 

C. Work Furnished under this Section specified Under Division 26: 

1. Power supplies from designated circuits in power panels to all control devices, 
equipment, alarms, etc. furnished and installed under this Section.   

D. Work Furnished Under Division 26 Related to This Section: 

1. Power wiring to line side of motor starters, disconnects. 

1.3 SUMMARY 

A. Scope:  Furnish all labor, materials and equipment necessary for a complete and operating 
Building Management System (BMS), utilizing Direct Digital Controls as shown on the 
drawings and as described herein.  Drawings are diagrammatic only.  All controllers furnished 
in this section shall communicate with existing BMS utilizing LonTalk bus. All controllers on 
the LonTalk bus shall be LonMark certified 

1. The intent of this specification is to provide a system that is consistent with BMS systems 
throughout the owner’s facilities running the Niagara AX™ Framework. 

2. System architecture shall fully support a multi-vendor environment and be able to 
integrate third party systems via existing vendor protocols including, as a minimum, 
LonTalk, BACnet, and Modbus. 

3. System architecture shall provide GUI display of new control parameters on exsting 
Control Workstations 

4. Any control vendor that must provide additional BMS server software shall be 
unacceptable. 
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5. The BMS server shall host all graphic files for the control system.  All graphics and 
navigation schemes for this project shall match those that are on the existing campus 
Niagara framework. 

B. Approved Manufacturers:  Invensys, Honeywell, Building Logix. 

C. Approved Installation Contractors: Schneider Electric Buildings Americas, Inc., Engineered 
Control Solutions, Brady Services. 

D. Substitutions:  For all control equipment and installers, submit substitutions under provisions of 
relevant sections of the General and Supplemental General conditions and Division 1 
Specification Sections. 

1.4 SUBMITTALS 

A. Comply with relevant sections of the General and Supplemental General conditions and 
Division 1 Specification Sections for submittal administrative procedures. 

B. Submit documentation of contractor qualifications, if requested by the Engineer.  

C. Shop drawings of the entire control system shall be submitted and shall consist of a complete 
list of equipment and materials, including manufacturers’ catalog data sheets and installation 
instructions.  Samples of written Controller Checkout Sheets and Performance Verification 
Procedures for applications similar in scope shall be included for approval. 

D. Shop drawings shall also contain complete wiring and schematic diagrams, sequences of 
operation, control system bus layout and any other details required to demonstrate that the 
system has been coordinated and will properly function as a system.  Terminal identification for 
all control wiring shall be shown on the shop drawings.   

E. Upon completion of the work, provide ‘as-built’ drawings and other project-specific 
documentation in 3-ring hard-backed binders and on compact disc.  

F. Any deviations from these specifications or the work indicated on the drawings shall be clearly 
identified in the Submittals. 

1.5 AGENCY AND CODE APPROVALS 

A. All products of the BMS shall be provided with the following agency approvals, as applicable. 
Verification that the approvals exist for all submitted products shall be provided on request, 
with the submittal package. 

1. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) 
2. ANSI/ASHRAE Standard 135-2001, BACnet 
3. National Electric Code (NEC) 
4. Federal Communications Commission (FCC), Rules and Regulations, Volume II  July 

1986 Part 15 Class A Radio Frequency Devices 
5. FCC, Part 15, Subpart J, Class A Computing Devices 
6. UL 504 - Industrial Control Equipment 



Coastal Carolina Community College  BUILDING MANAGEMENT SYSTEM 
Administration Building & Student Center  230900 - 3 
Supplemental Cooling 

7. UL 506 - Specialty Transformers 
8. UL 910 - Test Method for Fire and Smoke Characteristics of Electrical and Optical-Fiber 

Cables Used in Air-Handling Spaces 
9. UL 916 - Energy Management Systems All 
10. UL 1449 – Transient Voltage Suppression 
11. Standard Test for Flame Propagation Height of Electrical and Optical - Fiber Cables 

Installed Vertically in Shafts 
12. EIA/ANSI 232-E - Interface Between Data Technical Equipment and Data Circuit 

Terminal Equipment Employing Serial Binary Data Interchange 
13. EIA 455 - Standard Test Procedures for Fiber Optic Fibers, Cables, Transducers, 

Connecting and Terminating Devices 
14. IEEE C62.41- Surge Voltages in Low-Voltage AC Power Circuits 
15. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power 

Systems 
16. NEMA 250 - Enclosures for Electrical Equipment 
17. NEMA ICS 1 - Industrial Controls and Systems 
18. NEMA ST 1 - Specialty Transformers 
19. NCSBC Compliance, Energy: Performance of control system shall meet or surpass the 

requirements of ASHRAE/IESNA 90.1-1999. 

1.6 SOFTWARE OWNERSHIP 

The Owner shall have full ownership and full access rights for all network management, 
operating system server, engineering and programming software required for the ongoing 
maintenance and operation of the BMS. CDs and full printed manuals shall be provided with all 
software that is used on the project. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Maintain integrity of shipping cartons for each piece of equipment and control device through 
shipping, storage, and handling as required to prevent equipment damage.  Store equipment and 
materials inside and protected from weather. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Maintain integrity of shipping cartons for each piece of equipment and control device through 
shipping, storage, and handling as required to prevent equipment damage.  Store equipment and 
materials inside and protected from weather. 

1.9 JOB CONDITIONS 

A. Cooperation with Other Trades: Coordinate the Work of this section with that of other sections 
to insure that the Work will be carried out in an orderly fashion.  It shall be this Contractor's 
responsibility to check the Contract Documents for possible conflicts between his Work and 
that of other crafts in equipment location, pipe, duct and conduit runs, electrical outlets and 
fixtures, air diffusers, and structural and architectural features. It shall be the responsibility of 
the Control System Contractor and the Mechanical Contractor to provide controllers that meet 
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the plans and specifications, as well as the customer’s intent of the project. Coordination 
meetings with the designer, Control System Contractor and the Mechanical Contractor and 
owner will be held early in the project. 

1.10 QUALITY ASSURANCE 

A. The manufacturer of the BMS digital controllers shall, if requested, provide documentation 
supporting compliance with ISO-9001 (Model for Quality Assurance in Design/Development, 
Production, Installation and Servicing).  

B. The Control System Contractor shall have a full service DDC office within 140 miles of Coastal 
Carolina Community College main campus.  This office shall be staffed with applications 
engineers, software engineers and field technicians.  This office shall maintain parts inventory 
and shall have all testing and diagnostic equipment necessary to support this Work, as well as 
staff trained in the use of this equipment. 

C. Single Source Responsibility of Supplier: The Control System Contractor shall be responsible 
for the complete installation and proper operation of the control system.  The Control System 
Contractor shall exclusively be in the regular and customary business of design, installation and 
service of computerized building management systems similar in size and complexity to the 
system specified.  The Control System Contractor shall be the manufacturer of the primary 
DDC system components or shall have been the authorized representative for the primary DDC 
components manufacturer for at least 5 years. All control panels shall be assembled by the 
Control System Contractor in a UL-Certified 508A panel shop. It shall be the responsibility of 
the Control System Contractor to verify if any other controllers are provided with equipment 
that it meet the plans and specifications, as well as the customer’s intent of the project. 

D. Equipment and Materials: Equipment and materials shall be cataloged products of 
manufacturers regularly engaged in the production and installation of HVAC control systems.  
Products shall be manufacturer's latest standard design and have been tested and proven in 
actual use. 

1.11 SPECIFICATION NOMENCLATURE 

A. Acronyms used in this specification are as follows: 
 
Actuator: Control device that opens or closes valve or damper in response to control signal. 
AI Analog Input 
AO Analog Output 
Analog Continuously variable state over stated range of values 
ASC Application Specific Controller 
AUC Advance Unitary Controller 
AVAVC Advance Variable Air Volume Controller 
BMS Building Management System 
DDC Direct Digital Control 
Discrete Binary or digital state 
DI Discrete Input 
DO Discrete Output 
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FC Fail Closed position of control device or actuator.  Device moves to closed position on 
loss of control signal or energy source. 
FO Fail open (position of control device or actuator).  Device moves to open position on loss 
of control signal or energy source. 
GUI Graphical User Interface 
HVAC Heating, Ventilating and Air Conditioning 
IDC Interoperable Digital Controller 
ILC Interoperable Lon Controller 
LAN Local Area Network 
Modulating Movement of a control device through an entire range of values, proportional to 
an infinitely variable input value. 
Motorized Control device with actuator 
NAC Network Area Controller 
NC Normally closed position of switch after control signal is removed or normally closed 
position of manually operated valves or dampers. 
NO Normally open position of switch after control signal is removed; or the open position of 
a controlled valve or damper after the control signal is removed; or the usual position of a 
manually operated valve. 
OSS Operating System Server, host for system graphics, alarms, trends, etc. 
Operator Same as actuator 
PC Personal Computer 
PEC Programmable Equipment Controller 
Peer-to-Peer Mode of communication between controllers in which each device connected to 
network has equal status and each shares its database values with all other devices connected to 
network 
P Proportional control; control mode with continuous linear relationship between observed 
input signal and final controlled output element. 
PI Proportional-Integral control, control mode with continuous proportional output plus 
additional change in output based on both amount and duration of change in controller variable 
(reset control). 
PICS BACnet Product Interoperability Compliance Statement 
PID Proportional-Integral-Derivative control, control mode with continuous correction of 
final controller output element versus input signal based on proportional error, its time history 
(reset) and rate at which it’s changing (derivative). 
Point Analog or discrete instrument with addressable database value 
WAN  Wide Area Network 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. The Building Management System (BMS) shall be comprised of a network of interoperable, 
stand-alone digital controllers, a network area controller, graphics and programming, and other 
control devices for a complete system as specified herein. 

B. The installed system shall provide secure password access to all features, functions and data 
contained in the overall BMS. 
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C. Existing BMS network controllers, GUI, wiring, etc. may be reused to extent practical provided 
required functionality for control, adjustment and monitoring can be achieved. New devices 
shall operate seamlessly with existing BMS and match existing GUI format. 

2.2 OPEN, INTEROPERABLE, INTEGRATED ARCHITECTURE 

A. The intent of this specification is to provide a peer-to-peer networked, stand-alone, distributed 
control system utilizing the LonWorks technology communication protocol in one open, 
interoperable system.  Contractor shall investigate and verify existing BMS architecture and 
shall design extensions and modifications to achieve operability indicated on Drawings. All 
required hardware, software and accessories shall be included. 

B. The supplied computer software shall employ object-oriented technology (OOT) for 
representation of all data and control devices within the system. 

C. All components and controllers supplied under this contract shall be true “peer-to-peer” 
communicating devices.  Components or controllers requiring “polling” by a host to pass data 
shall not be acceptable. 

D. The supplied system must incorporate the ability to access all data using Java enabled browsers 
without requiring proprietary operator interface and configuration programs. An Open Database 
Connectivity (ODBC) or Structured Query Language (SQL) compliant server database is 
required for all system database parameter storage.  This data shall reside on the existing 
Operating System Server.  Systems requiring proprietary database and user interface programs 
shall not be acceptable. 

E. A hierarchical topology is required to assure reasonable system response times and to manage 
the flow and sharing of data without unduly burdening the customer’s internal Intranet network.  
Systems employing a “flat” single tiered architecture shall not be acceptable. 

1. Maximum acceptable response time from any alarm occurrence (at the point of origin) to 
the point of annunciation shall not exceed 5 seconds for network connected user 
interfaces. 

2. Maximum acceptable response time from any alarm occurrence (at the point of origin) to 
the point of annunciation shall not exceed 60 seconds for remote or dial-up connected 
user interfaces. All interoperable controllers shall be fully application programmable and 
shall at all times maintain their LonMark certification, if so certified. Controllers offering 
application selection only (non-programmable), require a 10% spare point capacity to be 
provided for all applications 

3. The Division 23 Contractor supplying IDC’s shall provide documentation for each device 
with the following information at a minimum: 
a. Network Variable Inputs (NVI’s); name and type 
b. Network Variable Outputs (NVO’s); name and type 
c. Network configuration parameters (NCI,NCO’s); name and type 

F. It is the responsibility of the Division 23 Contractor to ensure that the proper Network Variable 
Inputs and Outputs (NVI and NVO) are provided in each IDC. 
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2.3 PROGRAMMABLE EQUIPMENT CONTROLLER (PEC) 

A. HVAC control shall be accomplished using LonMark based devices where the application has a 
LonMark profile defined.  Where LonMark devices are not available for a particular 
application, devices based on LonWorks shall be acceptable. For each LonWorks device that 
does not have LonMark certification, the device supplier must provide an XIF file for the 
device.  The controller platform shall provide options and advanced system functions, 
programmable and configurable using Niagara AX Framework™, that allow standard and 
customizable control solutions required in executing the “Sequence of Operation”. 

B. All PECs shall be application programmable and shall at all times maintain their LonMark 
certification.  All control sequences within or programmed into the ILC shall be stored in non-
volatile memory, which is not dependent upon the presence of a battery to be retained. 

C. The PECs shall communicate with the NAC at a baud rate of not less than 78.8K baud. The 
PEC shall provide LED indication of communication and controller performance to the 
technician, without cover removal. 

D. The following integral and remote Inputs/Outputs shall be supported per each PEC: 
1. Eight integral dry contact digital inputs. 
2. Any two digital inputs may be configured as pulse counters with a maximum pulse read 

rate of 15 Hz. 
3. Eight integral analog inputs (configurable as 0-10V, 0-10,000 ohm or, 20K NTC). 
4. Six integral 4-20 ma analog outputs. 
5. Eight integral 24 Vac Triac digital outputs, configurable as maintained or floating motor 

control outputs. 
6. One integral 20 Vdc, 65-mA power supply for auxiliary devices. 
7. If a 20 Vdc 65-mA power supply terminal is not integral to the ILC, provide at each PEC 

a separate, fully isolated, enclosed, current limited and regulated UL listed auxiliary 
power supply for power to auxiliary devices 

E. Each PEC shall have expansion ability to support additional I/O requirements through the use of 
remote input/output modules 

F. PEC Controllers shall support the following control techniques: 
1. Ten configurable general-purpose control loops that can incorporate Demand Limit 

Control strategies, Setpoint reset, adaptive intelligent recovery, and time of day bypass. 
2. Ten general-purpose, non-linear control loops. 
3. Eight start/stop Loops. 
4. Thirty-two If/Then/Else logic loops. 
5. Thirty six Math Function loops (MIN, MAX, AVG, SUM, SUB, SQRT, MUL, DIV, 

ENTHALPY). 

2.4 OTHER CONTROL SYSTEM HARDWARE 

A. Current Sensitive Switches: Solid state, split core current switch that operates when the current 
level (sensed by the internal current transformer) exceeds the adjustable trip point.  Current 
switch to include an integral LED for indication of trip condition and a current level below trip 
set point.  Combination current switch/control relays are allowed. 
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B. Temperature Control Panels: Furnish temperature control panels of code gauge steel with twist 
knob doors for mounting all devices as shown.  All electrical devices within a control panel 
shall be factory wired.  Control panel shall be assembled by the Control System Contractor in a 
UL-Certified 508A panel shop. All external wiring shall be connected to numbered terminal 
strips mounted within the panel.  A complete set of laminated ‘as-built’ control drawings 
(relating to the controls within that panel) shall be furnished within each control panel. Provide 
engraved phenolic nameplates identifying controlled equipment devices, mounted on the face of 
control panels. 

C. Pipe Temperature Sensing Elements:  20,000-ohm thermister temperature sensors with an 
accuracy of  ±1% accuracy.  Their range shall be  5  to 250 deg. F.  Limited range sensors shall 
be acceptable provided they are capable of sensing the range expected for the point at the 
specified accuracy.  Thermal wells with heat conductive gel shall be included.    

D. Relays:  Start/stop relay model shall provide either momentary or maintained switching action 
as appropriate for the motor being started.  All relays shall be plugged in, interchangeable, 
mounted on a subbase and wired to numbered terminals strips.  Relays installed in panels shall 
all be DPDT with indicating lamp.  Relays installed outside of controlled devices shall be 
enclosed in a NEMA enclosure suitable for the location.  Relays shall be labeled with UR 
symbol.  RIB-style relays are acceptable for remote enable/disable. 

E. Transducers:  Differential pressure transducers shall be electronic with a 4 20 mA. output signal 
compatible to the Direct Digital Controller.  Wetted parts shall be stainless steel.  Unit shall be 
designed to operate in the pressure ranges involved. 

F. Control Power Transformers:  Provide step-down transformers for all DDC controllers and 
devices as required.  Transformers shall be sized for the load, but shall be sized for 50 watts, 
minimum.  Transformers shall be UL listed Class 2 type, for 120VAC/24VAC operation. 

G. Line voltage protection:  All DDC system control panels that are powered by 120 VAC circuits 
shall be provided with surge protection.  This protection is in addition to any internal protection 
provided by the manufacturer.  The protection shall meet UL, ULC 1449, IEEE C62.41B.  A 
grounding conductor, (minimum 12 AWG), shall be brought to each control panel. . The surge 
protector shall be mounted external to the enclosure, within reach or right next to the enclosure. 

H. Lon Bus Surge Protectors: A Lon Bus Surge Protector, DITEK model # DTK-2MHLP24BWB 
or equivalent shall be installed on the lon bus when it leaves and enters a building. 

I. Ethernet Port Surge Protector:  An Ethernet Surge protector shall be installed similar to the 
Honeywell  14507678-004 or comparable. 

2.5 THERMAL ENERGY METER (BTU METER): 

A. The liquid flow meter shall be a digital signal based transit time ultrasonic or full bore magnetic 
type providing an output signal proportional to the flow of liquid in closed piping systems.  

B. Full bore magnetic meter shall have a minimum of three sets of electrodes across fluid path. 

C. The Thermal Energy Meter shall include in addition to the above: 
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1. An electronic output signal proportional to the liquid thermal energy delivered/utilized in 
closed systems as may be required. 

2. Energy measurement provided by integrating supply and return difference temperature 
with system mass flow, including compensation for the specific heat capacity of the fluid. 

3. Temperature measuring range of -40 and +350 F [-40 and +177 C] with difference 
temperature accuracy to 0.09 F [0.05 C] 

4. Pre-wired RTD kits shall be furnished by meter manufacturer. 
5. RTD kit shall be insertion configuration. 
6. Transmitter shall permit individual calibration of RTD’s. 

D.  Flow Meter Certifications: 
1. Ethernet/IPtm Conformance Test Report 
2. Manufacturer ISO 9001 certified 
3. Factory NIST Traceable Individual Calibration Certificate 

E. Rate and accumulated measurement units shall be user selected. 
1. Volume measurement units will include: gallons, ft3, barrels, lbs., m3, liters and kg. 
2. Instantaneous Flow Measurement units will GPM, ft3/min 
3. Totalized Energy measurement units shall include: tons-hours, BTU, MBTU and 

MMBTU. 
4. Instantaneous Energy measurement units shall include: tons, BTU/hr, MBTU/hr and 

MMBTU/hr. 

F. Transmitter: 
1. Standard transmitter outputs shall include as a minimum: 

a. RS485, º-node, 126 units/network, Modbus TCP/IP. 
b. 4-20ma; 12-bit resolution, internally powered, spanning negative to positive flow. 
c. Pulse rate output, 0-1,000 Hz Pulse, 12-bit resolution open-collector and turbine 

meter simulation.  
d. Two (2) independently configurable open-collector outputs as flow rate alarm, 

signal strength alarm, error alarm or totalizer pulse. 
2. Enclosure shall be Type 4. 
3. Transmitter Indication: 

a. Display shall be two lines:8-digit LCD with 0.7” high numerical values and  8-
digit LCD with 0.35” high alpha numeric values. Display shall be backlit. 

b. Transmitter shall have indicators for Run and Program modes and Relay 1 and 
Relay 2 status. 

c. Power supply shall be 95-264 VAC @ 47-63 Hz or 10-28 VDC as scheduled or 
noted on plans. Consumption shall be AC: 17 VA and DC: 5 VA. 

4. Transmitter ambient operating temperature shall be -40o to 185o F [-40o to 85o C]. 

G. Transducer set for transit time ultrasonic meter: 
1. Transducers shall be rated for a Type 6 (IP 67) environment and selected for system pipe 

sizes and with a 10% safety factor for maximum and minimum operating temperatures. 
2. The power to operate the transducers shall come from the transmitter over the transducer 

interconnection cable. 

H. Unit shall have the capability of utilizing current Windows operating systems to configure, 
calibrate, backup and conduct diagnostics on the flow meter. 

I. Programming: 
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1. Unit shall be programmed at the factory for scheduled pipe size and performance. Control 
Contractor shall verify all installed piping sizes. 

2. Unit shall have the capability for all parameters and commands to be entered with a 
WindowsÆ software utility via a personal computer and standard USB A/B cable in the 
field. Software utility shall be available at no charge on the internet at manufacturer’s 
website (http://www.dynasonics.com/ for Basis of Design Product). 

3. Firmware shall be field upgradeable via the USB connection. 
4. The flow meter shall have a FLASH memory and shall not require a battery to ensure 

protection of stored data. 

J. Transmitter and Transducer Performance: 
1. Accuracy shall be a minimum of ±1% of reading at rates > 1 FPS [0.3 MPS]. 
2. Repeatability shall be a minimum of 0.5% of reading. 
3. Measuring range shall be a minimum of –40 to +40 FPS [-12 to +12 MPS]. 
4. Sensitivity shall be a minimum of 0.001 FPS [0.0003 MPS]. 

K. Transducer Mounting Track 
1. Manufacturer furnished transducer mounting track with maximum 10” or 16” transducer 

separation according to specified pipe sizes; with markings for precision transducer 
location with position fixing set screw. 

L. INSTALLATION: 
1. Factory authorized representative to provide on-site installation and start up assistance to 

first time installers.  
2. Follow manufacturer’s recommendations for installation. 
3. Internal self-diagnostics shall be available to assist in installation and maintenance of the 

flow meter 
4. Provide individual start-up report for each unit per factory recommended checklist with 

start-up technician’s signature to engineer/owner’s representative. 

PART 3 - BAS SERVER & WEB BROWSER GUI 

3.1 SYSTEM OVERVIEW: 

A. The BAS Contractor shall provide system software based on server/thin-client architecture, 
designed around the open standards of web technology. The BAS server shall communicate 
using Ethernet and TCP\IP. Server shall be accessed using a web browser over Owner intranet 
and remotely over the Internet. The Controls Contractor shall coordinate with Owner IT staff 
for communications access requirements. 

B. The intent of the thin-client architecture is to provide the operator(s) complete access to the 
BAS system via a web browser.  The thin-client web browser Graphical User Interface (GUI) 
shall be browser and operating system agnostic, meaning it will support Microsoft Internet 
Explorer (7.0 or later versions) and Safari or Firefox, and Windows as well as non-Window 
operating systems. No special software, other than free public domain programs such as “JAVA 
VIRTUAL MACHINE” shall be required to be installed on PC’s used to access the BAS via a 
web browser.  
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C. The BAS server software must support at least the following server platforms (Windows, and/or 
Linux).  The BAS server software shall be developed and tested by the manufacturer of the 
system stand-alone controllers and network controllers/routers.  

D. The web browser GUI shall provide a completely interactive user interface and must offer and 
be configured with the following features as a minimum:  
1. Trending  
2. Scheduling 
3. Electrical demand limiting 
4. Duty Cycling  
5. Downloading Memory to field devices 
6. Real time ’live’ Graphic Programs 
7. Tree Navigation 
8. Parameter change of properties  
9. Setpoint Adjustments 
10. Alarm / Event information 
11. Configuration of operators 
12. Execution of global commands  
13. Add, delete, and modify graphics and displayed data 

E. Software Components:  All software shall be the most current version. All software components 
of the BAS system software shall be provided and installed as part of this project .BAS software 
components shall include: 
1. Server Software, Database and Web Browser Graphical User Interface 
2. System Configuration Utilities for future modifications to the system, and controllers. 
3. Graphical Programming Tools 
4. Direct Digital Control software 
5. Application Software 
6. Any required third party software 
7. If licensing credits are required provide a minimum of 10% additional to as built control 

system requires. 

F. BAS Server Database:  The BAS server software shall utilize a Java DataBase Connectivity 
(JDBC) compatible database such as: MS SQL 8.0, Oracle 8i or IBM DB2. BAS systems 
written to Non -Standard and/or Proprietary databases are NOT acceptable. 

G. Database Open Connectivity:  The BAS server database shall allow real time access of data ia 
the following standard mechanisms:  
1. Open protocol standard like SOAP  
2. OLE/OPC (for Microsoft Client’s/Server platform only) 
3. Import/Export of the database from or to XML (eXtensible Mark-up Language) 

H. Communication Protocol(s):  The native protocol for the BAS server software shall be TCPIP 
over Ethernet. Proprietary protocols over TCP/IP are NOT acceptable.  

I. Thin Client – Web Browser Based:  The GUI shall be thin client or browser based and shall 
meet the following criteria: 
1. Web Browser’s for PC’s:  Only a 5.5 or later browser (Explorer/Navigator) will be 

required as the GUI, and a valid connection to the server network. No installation of any 
custom software shall be required on the operator’s GUI workstation/client.  Connection 
shall be over an intranet or the Internet.   
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2. Secure Socket Layers: Communication between the Web Browser GUI and BAS server 
shall offer encryption using 128-bit encryption technology within Secure Socket Layers 
(SSL). Communication protocol shall be Hyper-Text Transfer Protocol (HTTP) 

3.2 WEB BROWSER GRAPHICAL USER INTERFACE 

A. Web Browser Navigation:  The web browser GUI shall The Web Browser GUI shall (as a 
minimum) provide for navigation, and for display of animated graphics, schedules, 
alarms/events, live graphic programs, active graphic setpoint controls, configuration menus for 
operator access, reports, and reporting actions for events. Format, access, connectivity, 
navigation and functionality shall be consistent with existing GUI. 

3.3 LONWORKS NETWORK MANAGEMENT 

A. Systems requiring the use of third party LonWorks network management tools shall not be 
accepted. 

B. Network management shall include the following services: device identification, device 
installation, device configuration, device diagnostics, device maintenance and network variable 
binding, device upload, and device download. 

C. The Network configuration tool shall also provide diagnostics to identify devices on the 
network, to reset devices, and to view health and status counters within devices.  

D. These tools shall provide the ability to “learn” an existing LonWorks network, regardless of 
what network management tool(s) were used to install the existing network, so that existing 
LonWorks devices and newly added devices are part of a single network management database. 

E. The network management database shall be resident in the Network Area Controller (NAC), 
ensuring that anyone with proper authorization has access to the network management database 
at all times.  Systems employing network management databases that are not resident, at all 
times, and within the control system shall not be accepted. 

PART 4 - INSTALLATION 

4.1 GENERAL 

A. Install system and materials in accordance with manufacturer’s instructions, and as detailed on 
the project drawing set. 

B. Line and low voltage electrical connections to control equipment shown specified or shown on 
the control diagrams shall be furnished and installed by the Control System Contractor in 
accordance with these specifications. 

C. Equipment furnished by the Mechanical Contractor that is normally wired before installation 
shall be furnished completely wired and verified by the Controls Contractor to meet the plans, 
specs and Owners intent.  Control wiring normally performed in the field will be furnished and 
installed by the Control System Contractor. 
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D. All control devices mounted on the face of control panels shall be clearly identified as to 
function and system served with permanently engraved phenolic labels. 

4.2 WIRING 

A. All electrical control wiring to the control panels shall be the responsibility of the Control 
Contractor. There must be room in the conduit or knockout with seal to allow for adding new 
cables in the future 

B. All wiring shall be in accordance with the Project Electrical Specifications (Division 26), the 
National Electrical Code and any applicable local codes.  All control wiring shall be installed in 
raceways (conduits). 

C. Refer to Division 26 Specifications and Drawings for availability and locations of control power 
sources and Control Contractor responsibilities related to electrical work. 

4.3 PROGRAMMING 

A. Control Contractor shall provide all programming of controllers to achieve the Sequence of 
Operations indicated on the Drawings or specified herein. 

PART 5 - PROJECT CLOSEOUT 

5.1 ACCEPTANCE TESTING 

A. Upon completion of the installation, the Control System Contractor shall load all system 
software and start-up the system.  The Control System Contractor shall perform all necessary 
calibration, testing and de-bugging and perform all required operational checks to insure that the 
system is functioning in full accordance with these specifications. These checks shall be 
provided in writing via check out sheets and turned in with as-builts. 

B. The Control System Contractor shall perform tests to verify proper performance of components, 
routines, and points.  Repeat tests until proper performance results.  This testing shall include a 
point-by-point log to validate 100% of the input and output points of the DDC system operation. 
These tests shall be provided in writing via Performance Verification documentation and turned 
in with as-builts. 

C. The control system and graphics shall be reviewed by the Owner for input and/or acceptance of 
the graphics. This also includes correctness. 

D. System Acceptance: Satisfactory completion is when the Control System Contractor has 
performed successfully all the required testing to show performance compliance with the 
requirements of the Contract Documents to the satisfaction of the Owner’s Representative.  
System acceptance shall be contingent upon completion and review of all corrected 
deficiencies. 
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5.2 OPERATOR TRAINING 

A. During system commissioning and at such time acceptable performance of the Control System 
hardware and software has been established, the Control System Contractor shall provide on-
site operator instruction to the owner's operating personnel.  Operator instruction shall be done 
during normal working hours and shall be performed by a competent representative familiar 
with the system hardware, software and accessories. 

B. The Control System Contractor shall provide instruction to the Owner's designated personnel on 
the operation of the BMS and describe its intended use with respect to the programmed 
functions specified.   Operator orientation of the BMS shall include, but not be limited to; the 
overall operation program, equipment functions (both individually and as part of the total 
integrated system), commands, systems generation, advisories, and appropriate operator 
intervention required in responding to the System's operation. Administrative username and 
password shall be provided for the station database and the Platform. 

5.3 WARRANTY PERIOD SERVICES 

A. Equipment, materials and workmanship incorporated into the work shall be warranted for a 
period of one year from the time of system acceptance. 

B. Within this period, upon notice by the Owner, any defects in the BMS due to faulty materials, 
methods of installation or workmanship shall be promptly repaired or replaced by the Control 
System Contractor at no expense to the Owner  

C. Maintenance of Computer Software Programs: The Control System Contractor shall maintain 
all software during the warranty period.  In addition, all factory or sub-vendor upgrades to 
software shall be added to the systems, when they become available, at no additional cost.  New 
products are not considered upgrades in this context. 

D. Maintenance of Control Hardware: The Control System Contractor shall inspect, repair, replace, 
adjust, and calibrate, as required, the controllers, control devices and associated peripheral units 
during the warranty period.  The Control System Contractor shall then furnish a report 
describing the status of the equipment, problem areas (if any) noticed during service work, and 
description of the corrective actions taken.  The report shall clearly certify that all software is 
functioning correctly. 

E. Service Period: Calls for service by the Owner shall be honored within 24 hours and are not to 
be considered as part of routine maintenance. A call to the project manager or the HVAC shop 
shall be placed when personnel is scheduled to arrive and then arrives. 

F. Service Documentation: A copy of the service report associated with each owner-initiated 
service call shall be provided to the owner after every visit. 

5.4 WARRANTY ACCESS 

A. The Owner shall grant to the Control System Contractor reasonable access to the BMS during 
the warranty period.  Remote access to the BMS (for the purpose of diagnostics and 
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troubleshooting, via the Internet, from their business office, during the warranty period) will be 
allowed. 

5.5 OPERATION & MAINTENANCE MANUALS 

A. See Division 1 for requirements.  O&M manuals shall include the following elements, as a 
minimum: 
1. As-built control drawings for all equipment. 
2. As-built Network Communications Diagram. 
3. General description and specifications for all components. 
4. Completed Performance Verification sheets. 
5. Completed Controller Checkout/Calibration Sheets. 

END OF SECTION 230900 
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SECTION 232113 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and 
specialties for the following: 
1. Geothermal Heat Pump Water piping. 
2. Air control devices. 
3. Chemical treatment. 

1.2 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the following 
minimum working pressure and temperature: 
1. Geothermal Heat Pump Water Piping: 125 psig at 200 deg F 

1.3 SUBMITTALS  

A. Procedure for submittals:  Submit under provisions of relevant sections of the General and 
Supplemental General Conditions and Division 1 Specification Sections. 

B. Product Data:  For each type of the following: 
1. Pressure-seal fittings. 
2. Valves.  Include flow and pressure drop curves based on manufacturer's testing for 

calibrated-orifice balancing valves and automatic flow-control valves. 
3. Hydronic specialties. 

1.4 QUALITY ASSURANCE 

A. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 1. 

PART 2 - PRODUCTS 

2.1 STEEL PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53, black steel with plain ends; type, grade, and wall thickness as 
indicated in Part 3 "Piping Applications" Article. 
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B. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 
"Piping Applications" Article. 

C. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 
"Piping Applications" Article. 

D. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, 
nuts, and gaskets of the following material group, end connections, and facings: 

1. Material Group:  1.1. 
2. End Connections:  Butt welding. 
3. Facings:  Raised face. 

2.2 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 
a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

D. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working 
temperatures and pressures. 

2.3 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 
1. Standard:ASSE 1079. 
2. Pressure Rating: 125 psig minimum at 180 deg F. 
3. End Connections:  Solder-joint copper alloy and threaded ferrous. 

2.4 VALVES 

A. Check, Ball, and Butterfly Valves:  Comply with requirements specified in Section 230523 
"General-Duty Valves for HVAC Piping." 

B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements 
specified in Section 230900 "Building Management System." 
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C. Bronze, Calibrated-Orifice, Balancing Valves: 
1. Body:  Bronze, ball or plug type with calibrated orifice or venturi. 
2. Ball:  Brass or stainless steel. 
3. Plug:  Resin. 
4. Seat:  PTFE. 
5. End Connections:  Threaded or socket. 
6. Pressure Gage Connections:  Integral seals for portable differential pressure meter. 
7. Handle Style:  Lever, with memory stop to retain set position. 
8. CWP Rating: Minimum 125 psig. 
9. Maximum Operating Temperature: 250 deg F. 

D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves: 
1. Body:  Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or 

venturi. 
2. Ball:  Brass or stainless steel. 
3. Stem Seals:  EPDM O-rings. 
4. Disc:  Glass and carbon-filled PTFE. 
5. Seat:  PTFE. 
6. End Connections:  Flanged or grooved. 
7. Pressure Gage Connections:  Integral seals for portable differential pressure meter. 
8. Handle Style:  Lever, with memory stop to retain set position. 
9. CWP Rating:  Minimum 125 psig. 
10. Maximum Operating Temperature: 250 deg F. 

E. Diaphragm-Operated, Pressure-Reducing Valves: 
1. Body:  Bronze or brass. 
2. Disc:  Glass and carbon-filled PTFE. 
3. Seat:  Brass. 
4. Stem Seals:  EPDM O-rings. 
5. Diaphragm:  EPT. 
6. Low inlet-pressure check valve. 
7. Inlet Strainer:  Stainless steel, removable without system shutdown. 
8. Valve Seat and Stem:  Noncorrosive. 
9. Valve Size, Capacity, and Operating Pressure:  Selected to suit system in which installed, 

with operating pressure and capacity factory set and field adjustable. 

F. Diaphragm-Operated Safety Valves: 
1. Body:  Bronze or brass. 
2. Disc:  Glass and carbon-filled PTFE. 
3. Seat:  Brass. 
4. Stem Seals:  EPDM O-rings. 
5. Diaphragm:  EPT. 
6. Wetted, Internal Work Parts:  Brass and rubber. 
7. Inlet Strainer:  Stainless steel, removable without system shutdown. 
8. Valve Seat and Stem:  Noncorrosive. 
9. Valve Size, Capacity, and Operating Pressure:  Comply with ASME Boiler and Pressure 

Vessel Code:  Section IV, and selected to suit system in which installed, with operating 
pressure and capacity factory set and field adjustable. 
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2.5 AIR CONTROL DEVICES 

A. Manufacturers:  Bell and Gossett, Taco, Patterson 

B. Substitutions:  Submit under provisions of relevant sections of the General and Supplemental 
General Conditions and Division 1 Specification Sections. 

C. Manual Air Vents: 
1. Body:  Bronze. 
2. Internal Parts:  Nonferrous. 
3. Operator:  Screwdriver or thumbscrew. 
4. Inlet Connection:  NPS 1/2. 
5. Discharge Connection:  NPS 1/8. 
6. CWP Rating:  150 psig. 
7. Maximum Operating Temperature:  225 deg F. 

2.6 TAGS 

A. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch with smooth edges. 

B. Chart:  Typewritten letter size list in anodized aluminum frame. 

2.7 PIPE MARKERS 

A. Color: Conform to ASME A13.1. 

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

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

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Geothermal heat pump water piping, aboveground, NPS 2-1/2 and larger shall be the following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints. 
2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 

and flange fittings, and welded and flanged joints. 

3.2 VALVE APPLICATIONS 

A. Install shutoff-duty valves as indicated on Drawings, at each branch connection to supply 
mains, and at supply connection to each piece of equipment. 
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B. Install throttling-duty valves at each branch connection to return main. 

3.3 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  

B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Select system components with pressure rating equal to or greater than system operating 
pressure. 

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing 
of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple 
with cap, at low points in piping system mains and elsewhere as required for system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

O. Install valves according to Section 230523 "General-Duty Valves for HVAC Piping." 

P. Install flanges in piping, at final connections of equipment and elsewhere as indicated. 

Q. Install Schedule 40 PVC or galvanized steel sleeves for piping penetrations of walls, ceilings, 
and floors.   
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3.4 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor devices are specified in Section 230529 "Hangers and Supports for 
HVAC Piping and Equipment." Comply with the following requirements for maximum spacing 
of supports. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long. 
2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or 

longer. 
3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 

supported on a trapeze. 
4. Spring hangers to support vertical runs. 

C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes: 

1. NPS 3/4:  Maximum span, 7 feet; minimum rod size, 1/4 inch. 
2. NPS 1:  Maximum span, 7 feet; minimum rod size, 1/4 inch. 
3. NPS 1-1/2:  Maximum span, 9 feet; minimum rod size, 3/8 inch. 
4. NPS 2:  Maximum span, 10 feet; minimum rod size, 3/8 inch. 
5. NPS 2-1/2:  Maximum span, 11 feet; minimum rod size, 3/8 inch. 
6. NPS 3:  Maximum span, 12 feet; minimum rod size, 3/8 inch. 
7. NPS 4:  Maximum span, 14 feet; minimum rod size, 1/2 inch. 

D. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 

3.5 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

3.6 HYDRONIC SPECIALTIES INSTALLATION 

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required 
for system air venting. 

3.7 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections shall be the same as or larger than equipment 
connections. 

B. Install control valves in accessible locations close to connected equipment. 
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C. Install ports for pressure gages and thermometers at coil inlet and outlet connections as 
required. 

3.8 CHEMICAL TREATMENT 

A. Fill affected system with fresh water and add liquid alkaline compound with emulsifying agents 
and detergents to remove grease and petroleum products from piping (isolate wellfields).  
Circulate solution for a minimum of 24 hours, drain, clean strainer screens, and refill with fresh 
water. 

B. Refill system using chemicals and concentrations matching conditions prior to start of work. 

3.9 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during test. 
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure.  If temporary restraints are impractical, isolate expansion joints from testing. 
3. Flush hydronic piping systems with clean water; then remove and clean or replace 

strainer screens. 
4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be 

capable of sealing against test pressure without damage to valve.  Install blinds in flanged 
joints to isolate equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test. 

B. Perform the following tests on hydronic piping: 

1. Use ambient temperature water as a testing medium unless there is risk of damage due to 
freezing.  Another liquid that is safe for workers and compatible with piping may be 
used. 

2. While filling system, use vents installed at high points of system to release air.  Use 
drains installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 

system's working pressure.  Test pressure shall not exceed maximum pressure for any 
vessel, pump, valve, or other component in system under test.  Verify that stress due to 
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum 
yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, "Building 
Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing 
components, and repeat hydrostatic test until there are no leaks. 

6. Prepare written report of testing. 

C. Perform the following before operating the system: 

1. Open manual valves fully. 
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2. Inspect pumps for proper rotation. 
3. Set makeup pressure-reducing valves for required system pressure. 
4. Inspect air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Inspect and set operating temperatures of hydronic equipment, such as coolers, to 

specified values. 
7. Verify lubrication of motors and bearings. 

3.10 PIPE & VALVE IDENTIFICATION 

A. Identify valves in main and branch piping with tags. Identify piping, concealed or exposed, with 
plastic pipe markers or plastic tape pipe markers. Identify service, flow direction, and pressure.  
Install in clear view and align with axis of piping.  Locate identification not to exceed 20 feet on 
straight runs Identify valves in main and branch piping with tags. Identify piping, concealed or 
exposed, with plastic pipe markers or plastic tape pipe markers. Identify service, flow direction, 
and pressure.  Install in clear view and align with axis of piping.  Locate identification not to 
exceed 20 feet on straight runs. 

B. Install tags on valves with corrosion resistant chain. 

C. Install plastic tape markers complete around pipe in accordance with manufacturer’s 
instructions. 

END OF SECTION 232113 
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SECTION 236500 – DRY CLOSED CIRCUIT COOLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Factory assembled and tested dry closed circuit cooler. 

1.3 DEFINITIONS 

A. BMS:  Building management system. 

1.4 PERFORMANCE REQUIREMENTS 

A. Refer to equipment schedules on drawings. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, pressure drop, fan 
performance data, rating curves with selected points indicated, furnished specialties, and 
accessories. 

B. Shop Drawings:  Complete set of manufacturer's prints of cooling tower assemblies, control 
panels, sections and elevations, and unit isolation.  Include the following: 

1. Assembled unit dimensions. 
2. Weight and load distribution. 
3. Required clearances for maintenance and operation. 
4. Sizes and locations of piping and wiring connections. 
5. Wiring Diagrams:  For power, signal, and control wiring. 

C. Certificates:  For certification required in "Quality Assurance" Article. 

D. Startup service reports. 

E. Operation and Maintenance Data:  For each cooling tower to include in emergency, operation, 
and maintenance manuals. 
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F. Warranty:  Sample of special warranty. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Certified by CTI. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. CTI Certification:  Thermal performance according to CTI Standard 201. Lacking such 
certification, a field acceptance test shall be conducted prior to project closeout in accordance 
with CTI Acceptance Test Code ATC-105DS, by a Licensed CTI Thermal Testing Agency. 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

B. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace the following components of cooling towers that fail in materials or workmanship 
within specified warranty period: 

1. All components of cooling tower. 
2. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CLOSED-CIRCUIT, INDUCED-DRAFT, COUNTERFLOW COOLING TOWERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 

1. Evapco Inc. 
2. Poolpak 
3. Direct Coil 

B. IBC Compliance: Unit structure shall be designed, analyzed, and constructed in accordance with 
the latest edition of International Building Code (IBC) for: IP = 1.0, SDS = 1.6; z/h = 0, P = 
59.5 psf. 

C. Casing and structure: Heavy gauge Type 304 Stainless Steel. Coil casement shall be constructed 
of Type 304 Stainless Steel and coil tube sheets shall be constructed of Aluminum. Fan cowl 
and guard shall be constructed of Powder Coated Steel. 
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D. Fan(s): Direct drive high efficiency axial propeller type and integral to the motor assembly. 
Each fan shall be dynamically balanced and installed in a closely fitted cowl with venturi air 
inlet. 

E. Heat Transfer Coil: Type 304L Stainless Steel tubes, roll formed, continuously welded and 
annealed. Tubes shall be expanded into aluminum fins with hydrophilic lacquer coating. Fins 
shall have fully drawn collars completely covering the tubes. Header connections shall be 
Schedule 40 Type 304L Stainless Steel. 250 psi coil design pressure in compliance with 
ASME/ANSI B31.5. Coil assembly shall be strength tested in accordance with ASME/ANSI 
B31.5 and subsequently leak tested using air under water. 

F. Motors and drives: Zero maintenance electronically commutated, ball bearing type with 
minimum IP55 protection degree. Motor shall be class F insulated. Motor(s) shall contain 
integrated PID controller, thermal overload protection, reverse polarity protection, locked-rotor 
protection, and Modbus connectivity. 0-10v or 4-20mA shall be the control input. Motor shall 
be capable of operating continuous duty within a temperature range of -13 F to 149 F. 

G. Accessories: 

1. Removal maintenance access for internal coil inspection. 
2. Fork lift channels. 
3. Coil header cover plate. 

H. Controls: Refer to Drawing Schedule. 

I. Capacities and Characteristics: 

1. Refer to Drawing Schedule. 

2.2 SOURCE QUALITY CONTROL 

A. Factory pressure test heat exchangers after fabrication and prove to be free of leaks. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before cooler installation, examine roughing-in for support, anchor-bolt sizes and locations, 
piping, and electrical connections to verify actual locations, sizes, and other conditions affecting 
tower performance, maintenance, and operation. 

1. Dry cooler locations indicated on Drawings are approximate.  Determine exact locations 
before roughing-in for piping and electrical connections. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Install dry closed-circuit coolers on support structure indicated on drawings. 

B. Maintain manufacturer's recommended clearances for service and maintenance. 

C. Loose Components:  Install electrical components, devices, and accessories that are not factory 
mounted. 

3.3 WATER TREATMENT 

A. Inspect piping and equipment to determine that all new piping and equipment have been 
cleaned, flushed, and filled with water, and are ready for operation. Do not allow 
interconnection to existing wellfield system until water treatment is in place. 

B. Prior to opening any valves connected to existing system, test new piping and connected 
equipment at static water pressure of 50 psig above operating pressure, without exceeding 
pressure rating of piping system materials. Isolate test source and allow test pressure to stand for 
four hours. Leaks and loss in test pressure constitute defects. 

C. Contract with Owner’s water treatment provider to add any required treatment chemicals 
needed to accommodate new equipment and piping. 

3.4 CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to coolers to allow service and maintenance. 

C. Provide drain piping with valve at cooler drain connections and at low points in piping. 

D. Geothermal Water Piping:  Comply with applicable requirements in Section 232113 “Hydronic 
Piping.” Connect to cooler entering connections with shutoff valve, balancing valve, 
thermometer, plugged tee with pressure gage, and drain connection with valve.  Connect to 
cooler leaving connection with shutoff valve.  Make connections to cooling tower with a union, 
flange, or mechanical coupling. 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to perform 
field tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Dry closed circuit coolers will be considered defective if they do not pass tests and inspections. 
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C. Prepare test and inspection reports. 

3.6 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Inspect field-assembled components, equipment installation, and piping and electrical 
connections for proper assemblies, installations, and connections. 

C. Obtain performance data from manufacturer. 

1. Complete installation and startup checks according to manufacturer's written instructions 
and perform the following: 

a. Clean entire unit. 
b. Verify that accessories are properly installed. 
c. Verify clearances for airflow and for servicing. 
d. Check for vibration isolation and structural support. 
e. Lubricate bearings. 
f. Verify fan rotation for correct direction and for vibration or binding and correct 

problems. 
g. Operate variable-speed fans through entire operating range and check for harmonic 

vibration imbalance. 
h. Replace defective and malfunctioning units. 

D. Start dry closed-circuit cooler.  Follow manufacturer's written starting procedures.  Prepare a 
written startup report that records the results of tests and inspections. 

3.7 ADJUSTING 

A. Set and balance water flow to each cooler inlet. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain cooling towers. 

END OF SECTION 236500 
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DIVISION 26 – ELECTRICAL

Electrical work shall be defined by drawings numbered with the prefix “E-“, the general provision of the 
Contract including General Conditions and Supplementary Conditions, Division 1 Specification sections, 

and Division-26 Electrical Specifications. 

Engineer of Record for Division 28 is W. Allen Cribb, PE, CBHF Engineers, PLLC, 2246 Yaupon Drive, 

Wilmington, NC  28401. 

END OF SECTION 260000 
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SECTION 260500 - GENERAL ELECTRICAL 

 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

 

A. The Instructions to Bidders, General Conditions of the Contract, Supplementary General Conditions 

and Division 1 bound herewith are a component part of this Division of the specifications and shall 

apply to this Division with equal force and shall be consulted in detail for instructions pertaining to 

the work. 

 

B. Furnish all labor, materials and equipment and incidentals required to make ready for use complete 

electrical systems as shown on the Drawings and specified herein. 

 

C. It is the intent of these Specifications that the electrical systems shall be suitable in every way for 

the service required.  All material and all work which may be reasonably implied as being 

incidental to the work of this Division shall be furnished at no extra cost. 

 

D. The work shall include, but not be limited to, furnishing, coordinating, and installing the following: 

 

1. Electrical distribution system for power, receptacles and miscellaneous power as shown on 

the contract drawings. 

2. Electrical receptacle systems as shown on the contract drawings. 

3. Grounding. 

4. Other special requirements and/or systems where shown. 

 

E. Each bidder (or Representative) shall, before preparing a proposal, visit all areas of the existing site. 

 If the work includes demolition, restoration, renovation and/or addition; then existing buildings and 

structures should be carefully inspected.  The submission of the proposal by this Bidder shall be 

considered evidence that the Bidder (or Representative) has visited the site and noted the locations 

and conditions under which the work will be performed and that the Bidder takes full responsibility 

for a complete knowledge of all factors governing the work. 

 

F. All power interruptions to existing equipment shall be at the Owner’s convenience with 24 hours 

(minimum) notice.  Each interruption shall have prior approval. 

 

G. The work shall include complete testing of all equipment and wiring at the completion of work and 

making any minor correction changes or adjustments necessary for all the proper functioning of the 

system and equipment.  All work shall be of the highest quality; substandard work will be rejected.  

 

H. Field verify all existing underground electrical and mechanical piping. 

1.2 SUBMITTALS 

 

A. Shop drawings shall be submitted for all equipment, apparatus, and other items as required by the 

Architect/Engineer.  Submit under provisions of relevant sections of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Submittals are required for all materials shown in the individual specifications’ sections. 
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C. Submittals are required for materials and specific methods used for penetrations of rated assemblies 

and for seismic restraints. 

 

D. All shop drawings and submittals shall be submitted at the same time.  Partial shop drawing and 

submittals will be rejected and not processed.  Materials, equipment and long lead items that require 

special handling, if identified and requested by the contractor, will be processed separately. 

 

E. Proposed equipment and/or materials substitutions shall be clearly indicated in shop drawings.  All 

deviations from the specified quality, functionality, appearance or performance of the proposed 

equipment and/or materials shall be clearly summarized in the preface of each submittal. 

 

F. The project shall be bid based on the equipment listed in these specifications and on the drawings. 

After award of the Electrical Contract the Contractor may wish to substitute equipment other than 

that specified, subject to approval.  The Electrical Contractor shall bear the “burden of proof” for 

demonstrating substitute equipment equivalency and suitability. 

 

G. The Electrical Contractor shall be required to replace installed “equivalent” equipment if the 

operation of this equipment does not meet the full design intent of the specified system. 

 

H. Physical size of equipment used in the design layout are those of reputable equipment 

manufacturers.  The Contractor is responsible for providing equipment which will fit the space 

provided.  If the Contractor elects to use other manufacturer’s equipment, any resulting conflicts 

with space clearance or codes shall be the responsibility of the Contractor to correct at the 

Contractor’s expense.  

 

I. The Contractor assumes all responsibility for providing code clearances.  Submit a scale drawing of 

each electrical equipment room showing exact size and location of all proposed electrical 

equipment with code clearances and working space clearly indicated. 

1.3 COORDINATION OF WORK 

 

A. It is understood and agreed that the Contractor is, by careful examination, satisfied as to the nature 

and location of the work, the conformation of the ground, the character, quality and quantity of the 

materials to be encountered, the general and local conditions and all other matters which can and 

may affect the work under this contract.  The Contractor shall be held responsible for visiting the 

site and thoroughly familiarizing himself with the existing conditions and also any contractual 

requirements as may be set forth in the other Divisions of these Specifications.  No extras will be 

considered because of additional work necessitated by obvious job conditions that are not indicated 

on the drawings. 

 

B. The Contractor shall compare the electrical drawings and specifications with the drawings and 

specifications for other trades, and shall report any discrepancies between them to the 

Architect/Engineer and obtain written instructions for changes necessary in the electrical work.  The 

electrical work shall be installed in cooperation with other trades installing interrelated work.  

Before installation, the Contractor shall make proper provisions to avoid interferences in a manner 

approved by the Architect/Engineer.  All changes required in the work of the Contractor caused by 

neglect to do so shall be made at the expense of the Contractor. 
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C. Location of electrical raceways, switches, panels, equipment, fixtures, etc., shall be adjusted to 

accommodate the work to interferences anticipated and encountered.  The Contractor shall 

determine the exact route and location of each electrical raceway prior to make up and assembly. 

1. Right of Way:  Lines which pitch shall have the right of way over those which do not pitch. 

For example, steam, condensate and plumbing drains shall normally have right of way.  

Lines whose elevations cannot be changed shall have the right of way over lines whose 

elevations can be changed. 

2. Offsets and changes in direction of electrical raceways shall be made as required to maintain 

proper headroom and to clear pitched lines whether or not indicated on the drawings. The 

Contractor shall furnish and install elbows, pull boxes, etc., as required to affect these 

offsets, transitions, and changes in directions. Conflicts between electrical raceways, fixtures, 

etc., and ductwork or piping which cannot be resolved otherwise, will be resolved by the 

Architect/Engineer. 

 

D. Installation and Arrangements:  The Contractor shall install all electrical work to permit removal 

(without damage to other parts) of any equipment requiring periodic replacement or maintenance.  

The Contractor shall arrange electrical raceways and equipment to permit ready access to valves, 

cocks, traps, starters, motors, control components, etc., and to clear the opening of swinging and 

overhead doors and of access panels. 

1.4 EQUIPMENT AND MATERIALS (GENERAL) 

 

A. In compliance with North Carolina General Statute 133.3, the Architect/Engineer has, wherever 

possible, specified the required performance and design characteristics of all materials utilized in 

this construction.  In some cases, it is impossible to specify the required performance and design 

characteristics and when this occurs the Architect/Engineer has specified three or more examples of 

equal design or equivalent design, establishing an acceptable range for items of equal or equivalent 

design.  Cited examples are used only to denote the quality standard of product desired and do not 

restrict bidders to a specific brand, make, manufacturer or specific name and are used only to set 

forth and convey to bidders the general style, type, character and quality of product desired.  

Equivalent products will be acceptable. 

 

B. Substitution of materials, items, or equipment of equal or equivalent design shall be submitted to 

the Architect/Engineer for approval or disapproval.  Equal or equivalent shall be interpreted to 

mean an item of material or equipment, similar to that named and which is suitable for the same use 

and capable of performing the same functions as that named, the Architect/Engineer being the judge 

of equality. 

 

C. The materials used in all systems shall be new, unused and as hereinafter specified and shall bear 

the manufacturer’s name, trade name and third party testing agency label in every case where a 

standard has been established for the particular material.  Equipment furnished under this 

specification shall be essentially the standard product of manufacturers regularly engaged in the 

production of the required type of equipment, and shall be the manufacturer’s latest approved 

design.   All materials where not specified shall be of the very best of their respective kinds.  

Samples of materials or manufacturer’s specifications shall be submitted for approval as required by 

the Architect/Engineer. 

 

D. Protection:  Electrical equipment shall at all times during construction be adequately protected 

against damage Equipment shall be tightly covered and protected against dirt, water and chemical 
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or mechanical injury and theft.  Electrical equipment shall not be stored out-of-doors.  Electrical 

equipment shall be stored in dry, permanent shelters.  If an apparatus has been damaged, such 

damage shall be repaired at no additional cost.  If any apparatus has been subject to possible injury 

by water, it shall be replaced at no additional cost to the Owner.  At the completion of the work, 

fixtures, equipment, and materials shall be cleaned and polished thoroughly and turned over to the 

Owner in a condition satisfactory to the Architect/Engineer.  Damage or defects, developing before 

acceptance of the work shall be made good at the Contractor’s expense. 

 

E. Any damage to factory applied paint finish shall be repaired using touch-up paint furnished by the 

equipment manufacturer.  The entire damaged panel or section shall be repainted per the field 

painting specifications in Division 9, at no additional cost to the Owner. 

 

F. Where materials such as wiring devices and plates, fire alarm equipment, paging system 

components, etc. are specified to match existing, provide materials to match existing equipment in 

finish, color, capacity, ratings, operating characteristics, performance, etc. 

 

G. Delivery and Storage:  Equipment and materials shall be delivered to the site and stored in original 

containers, suitably sheltered from the elements, but readily accessible for inspection by the 

Architect/Engineer until installed.   

 

H. Equipment and materials of the same general type shall be of the same make throughout the work to 

provide uniform appearance, operation and maintenance. 

 

I. Manufacturer’s directions shall be followed completely in the delivery, storage, protection, and 

installation of all equipment and materials. The Contractor shall promptly notify the 

Architect/Engineer, in writing, of any conflicts between any requirements of the Contract 

Documents and the manufacturer’s directions and shall obtain the Architect/Engineer’s written 

instructions before proceeding with the work. Should the Contractor perform any work that does 

not comply with the manufacturer’s direction or such written instructions from the Archi-

tect/Engineer, the Contractor shall bear all costs arising in correcting the deficiencies. 

1.5 OPERATION AND MAINTENANCE MANUALS 

 

A. Submit under relevant sections of the General and Supplemental General Conditions and Division 1 

Specifications Sections. 

 

B. The Contractor shall provide two compilations of catalog data, bound in suitable loose leaf binders, 

for each manufactured item of equipment used in the electrical work.  These shall be presented to 

the Architect/Engineer for transmittal to the Owner before the final inspection is made.  Data shall 

include printed installation, operation and maintenance instructions for each item, indexed by 

product with heavy sheet dividers and tabs.  All warranties shall be included with each item.  Each 

manufacturer’s name, address and telephone number shall be clearly indicated. 

 

C. Shop drawings with Architect/Engineer’s “as noted” markings are not acceptable for the above. 

“Approved” shop drawings are acceptable if adequate information is contained therein.  Generally, 

shop drawings alone are not adequate. 
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1.6 PAINTING 

 

A. All painting will be performed by the General Contractor for the project, unless specifically 

indicated otherwise. 

 

B. The Electrical Contractor shall clean all exposed electrical work for painting.  Should the Electrical 

Contractor delay in installing exposed conduit and outlets until the General Contractor has begun 

painting, the Electrical Contractor shall be required to paint all exposed electrical work at the 

Electrical Contractor’s own expense.  Such painting will be accomplished in accordance with the 

detailed specifications for the Project. 

 

C. Conductors exposed in boxes and cabinets shall be protected against painting.  Devices, cover 

plates, trims, etc., for panelboards and cabinets shall not be installed until painting has been 

completed. 

 

D. The Electrical Contractor shall be responsible for touch up painting that may be required for 

electrical material or apparatus furnished with factory applied finish. 

1.7 LOCATIONS AND MEASUREMENTS 

 

Outlets and appliances are shown and located on the drawings as accurately as possible.  All 

measurements shall be verified on the project and in all cases the work shall suit the surrounding 

trim, finishes and/or construction.  The locations of outlets for special appliances shall be installed 

so that when extended, they are flush with the finished wall or ceiling and permit the proper 

installation of fixtures and/or devices.  Heights of all outlets shown on the drawings are 

approximate only.  Slight relocations of outlets, devices and equipment shall be made by the 

Contractor as required or as directed by the Architect/Engineer at no additional cost to the Owner. 

1.8 QUALITY OF WORK 

 

All work shall be executed as required by this specification and the accompanying drawings and 

shall be done by skilled mechanics, and shall present a neat, trim, and mechanical appearance when 

completed.  All work shall be performed as required by the progress of the job. 

1.9 SUPERVISION 

 

A. The Contractor shall personally, or through an authorized and competent representative, constantly 

supervise the work from the beginning to completion and final acceptance.   So far as possible, the 

Contractor shall keep the same foreman and mechanics throughout the project duration. 

 

B. During the progress of the work it shall be subject to inspection by representatives of the 

Architect/Engineer, the Owner, and local inspection authorities, at which time the Contractor shall 

furnish such required information and data on the project as requested. 

 

C. The Electrical Contractor shall coordinate the electrical work with other Contractors and cooperate 

in the preparation and maintenance of a master schedule for the completion of the project. 
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1.10 CLOSING IN WORK 

 

Work shall not be covered up or enclosed until it has been inspected, tested and approved by the 

authorities having jurisdiction over this work.  Should any of the work be enclosed or covered up 

before such inspection and test, the Contractor shall uncover the work at the Contractor’s expense; 

after it has been inspected, tested and approved, the Contractor shall restore the work to its original 

condition. The State Electrical Inspector at the State Construction Office shall be called for all 

inspections at 919-807-4111.  Inspections shall be limited to Monday thru Friday unless specifically 

authorized by State Construction Office 

1.11 REFERENCE STANDARDS 

 

A. All electrical equipment, materials, and installation shall be in accordance with the latest edition of 

the following codes and standards: 

1. American Association of Edison Illuminating Companies (AEIC) 

2. American National Standards Institute (ANSI) 

3. American Society for Testing and Materials (ASTM) 

4. Building Officials Code Administrators (BOCA) 

5. Institute of Electrical and Electronic Engineers (IEEE)   

6. Insulated Cable Engineers Association (ICEA) 

7. International Code Council (ICC) 

8. International Conference of Building Officials (ICBO) 

9. National Electrical Code (NEC) 2020 edition 

10. National Electrical Contractor’s Association (NECA) 

11. National Electrical Installation Standards (NEIS)   

12. National Electrical Manufacturer’s Association (NEMA) 

13. National Electrical Safety Code (NESC) 

14. National Fire Protection Association (NFPA) 

15. North Carolina Energy Conservation Code, 2018 (NCECC) 

16. North Carolina State Building Code (NCSBC) 

17. North Carolina Construction Manual with GS as listed (NCCM) 

18. Occupational Safety and Health Act (OSHA)  

19. Requirements of the Americans with Disabilities Act (ADA), latest edition. 

20. Underwriters Laboratories Inc (U.L.) 

21. Southern Building Code Congress International (SBCCI) 

22. Toxicity Characteristics Leaching Procedure (TCLP) 

 

B. All electrical equipment and material shall be listed by an approved third party testing agency 

approved by the NCBCC and shall bear the appropriate testing agency’s listing mark or 
classification marking.  Equipment, materials, etc. utilized not bearing a third party testing agency 

certification shall be field or factory third party testing agency certified prior to equipment 

acceptance and use. 

 

C. Where reference is made to one of the above standards, the revision in effect at the time of the bid 

opening shall apply.  
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1.12 ENCLOSURE TYPES 

 

Unless otherwise specified herein or shown on the Drawings, electrical enclosures shall have the 

following ratings: 

1. NEMA 1 for dry, indoor locations. 

2. NEMA 3R for outdoor locations, rooms below grade (including basements and buried 

vaults), “DAMP” and “WET” locations. 

3. NEMA 4X for locations subject to corrosion when specifically noted. 

1.13 CORROSION PROTECTION 

 

All equipment and hardware subject to exposure to the elements and/or not installed in a 

conditioned space shall be fabricated of non-metallic materials, hot dip galvanized after fabrication 

or stainless steel.  The requirements of preceding section entitled “Delivery and Storage” shall be 
strictly followed. Touch up any scratched metallic surfaces immediately to prevent corrosion. 

Apply cold galvanizing compound to all galvanized surfaces damaged during installation, i.e., 

cutting, etc.  Ferrous, rusted or corroded materials shall be replaced before final acceptance of the 

work. 

1.14 CODES, INSPECTION AND FEES 

 

A. All equipment, materials and installation shall be in accordance with the requirements of the local 

authority having jurisdiction which is the State Construction Office. 

 

B. The Electrical Contractor shall obtain all necessary permits and inspections of electrical work. 

 

C. The Electrical Contractor shall contact State Construction Office Electrical to schedule any and all 

required inspections.  All inspections shall be limited to Monday thru Friday unless specifically 

authorized by the State Construction Office. 

1.15 TESTS AND SETTINGS 

 

A. Test all systems furnished under Division 26 and repair or replace all defective work.  Make all 

necessary adjustments to the systems and instruct the Owner’s personnel in the proper operation of 

the systems. 

 

B. Make the following minimum tests and checks prior to energizing electrical equipment: 

1. Mechanical inspection, testing and settings of all circuit breakers, disconnect switches, motor 

starters, control equipment, etc., for proper operation. 

2. Check all wire and cable terminations.  Verify to the Architect/Engineer that connections 

meet the equipment torque requirements. 

3. Check rotation of motors, obtain permission from other contractors to start motor, and 

proceed to check for proper rotation.  If the motor rotates in the wrong direction, correct it.  

Take all necessary precautions not to damage any equipment. 

4. Provide all instruments and equipment for the tests specified herein. 
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C. All testing shall be scheduled and coordinated by the Contractor.  Notify the Owner at least two (2) 

weeks in advance of conducting tests.  The Contractor shall have qualified personnel present during 

all testing. 

 

D. All tests shall be completely documented with the time of day, date, temperature, and all other 

pertinent test information.  All required documentation of readings indicated shall be submitted to 

the Architect/Engineer prior to, and as one of the prerequisites for, final acceptance of the project. 

 

E. Electrical Distribution System Tests:  All current carrying phase conductors and neutrals shall be 

tested as installed, and before load connections are made, for insulation resistance and accidental 

grounds.  This shall be done with a 500 volt MeggerTM.  The following procedures shall be as 

follows: 

1. Minimum readings shall be one million (1,000,000) ohms or more for #6 AWG wire and 

smaller; 250,000 ohms or more for #4 AWG wire or larger. Measurement to be taken 

between conductors and between conductor and the grounded metal raceway. 

2. After all fixtures, devices and equipment are installed and all connections completed to each 

panel, the Contractor shall disconnect the neutral feeder conductor from the neutral bar and 

take a MeggerTM reading between the neutral bar and grounded enclosure.  If this reading is 

less than 250,000 ohms, the Contractor shall disconnect the branch circuit neutral wires from 

this neutral bar.  The Contractor shall then test each one separately to the panel until the low 

reading ones are found.  The Contractor shall correct troubles, reconnect and retest until at 

least 250,000 ohms from the neutral bar to the grounded panel can be achieved with only the 

neutral feeder disconnected. 

3. The Contractor shall send a letter to the Architect/Engineer, and to the North Carolina State 

Construction Office certifying that the above has been done and tabulating the MeggerTM 

readings for each panel.  This shall be done at least four (4) days prior to final inspection. 

4. At inspection, the Contractor shall furnish a MeggerTM and show Architect/Engineer’s 

representative that the panels comply with the above requirements.  The Contractor shall also 

furnish a clamp type ammeter and a voltmeter and take current and voltage readings as 

directed by the representatives. 

5. At inspection, the Contractor shall furnish ladders, required tools, and mechanics to open 

fixtures, boxes, panels, or any other equipment to enable the Architect/Engineer’s representa-

tives to see into any parts of the installation that may be requested. 

 

F. Electrical Grounding System Tests:  Provide documentation showing values of earth ground 

impedance for the system ground.  See Specifications Section 260526 for testing requirements. 

1.16 SLEEVES AND FORMS FOR OPENINGS 

 

A. Anchor bolts, sleeves, inserts, supports, etc., that may be required for electrical work shall be 

furnished, located and installed by the Electrical Contractor.  The Electrical Contractor shall give 

sufficient information (marked and located) to the General Contractor in time for proper placement 

in the construction schedule.  Should the Electrical Contractor delay or fail to provide sufficient 

information in time, then the Electrical Contractor shall cut and patch construction as necessary and 

required to install electrical work.  Such cutting and patching will be done by the General 

Contractor but paid for by the Electrical Contractor.  

B. 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. 
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C. Where exact locations are required by equipment for stubbing-up and terminating conduit 

concealed in floor slabs, request shop drawings, equipment location drawings, foundation drawings, 

and any other data required to locate the concealed conduit before the floor slab is poured. 

 

D. Where such data is not available in time to avoid delay in scheduled floor slab pours, the 

Architect/Engineer may elect to allow the installations of such conduits to be exposed.  No 

additional compensation for such change will be allowed and written approval must be obtained 

from the Architect/Engineer. 

 

E. Seal all openings, sleeves, penetration, and slots as specified and as shown on the Contract 

Drawings. 

1.17 CUTTING AND PATCHING 

 

A. For the purposes of the Electrical Contract, “cutting and patching” shall be defined as that work 

required to introduce new electrical work into existing construction.  Work required to install or fit 

electrical boxes, conduit, enclosures, equipment, etc. into new construction is not “cutting and 
patching”. 

 

B. The Electrical Contractor shall perform all cutting and patching necessary to install all equipment as 

required under his contract and shall re-establish all finishes to their original condition where 

cutting and patching occur. 

 

C. All cutting and patching shall be done in a thoroughly workmanlike manner. 

 

D. Core drill holes in existing concrete floors and walls as required. 

 

E. Install work at such time as to require the minimum amount of cutting and patching. 

 

F. Do not cut joists, beams, girders, columns or any other structural members without first obtaining 

written permission from the Architect/Engineer. 

 

G. Cut opening only large enough to allow easy installation of the conduit. 

 

H. Patching is to be of the same kind of material as was removed. 

 

I. The completed patching work shall restore the surface to its original appearance.  

 

J. Patching of waterproofed surfaces shall render the area of the patching completely waterproofed. 

 

K. Remove rubble and excess patching materials from the premises. 

 

L. Raceways and ducts penetrating rated floor, ceiling or wall assemblies shall be properly sealed in 

accordance with the corresponding Underwriters Laboratories approved method utilizing approved 

and listed materials. 
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1.18 INTERPRETATION OF DRAWINGS 

 

A. The Electrical drawings and specifications are complementary each to the other and what may be 

called for by one shall be as binding as if called for by both.  The drawings are diagrammatic and 

indicate generally the location of outlets, devices, equipment, wiring, etc.  Drawings shall be 

followed as closely as possible; however, all work shall suit the finished surroundings and/or trim. 

 

B. Do not scale electrical drawings.  Refer to the architectural drawings for dimensions. 

 

C. Where the words “furnish and install” or “provide” are used, it is intended that this contractor shall 

purchase and install completely any and/or all material necessary and required for this particular 

item, system, equipment, etc. 

 

D. Where the words “the Contractor” or “this Contractor” appear in either the Electrical Drawings or 

Division 26 Specifications, it shall mean the Electrical Contractor. 

 

E. Any omission from either the drawings or these specifications are unintentional, and it shall be the 

responsibility of this Contractor to call to the attention of the Architect/Engineer any pertinent 

omissions before submitting a bid.  Complete and working systems are required, whether every 

small item of material is shown and specified or not. 

 

F. Where no specific material or equipment type is mentioned, a high-quality product of a reputable 

manufacturer may be used provided it conforms to the requirements of these specifications.  These 

materials shall be listed or labeled by a Third-Party Testing Agency accredited by the NCBCC to 

label electrical equipment. 

 

G. The electrical drawings show the general arrangement of raceways, equipment, fixtures, and 

appurtenances and shall be followed as closely as actual building construction and the work of other 

trades will permit.  Some adjustment of routings and installation of conduit, cable tray and devices 

should be expected.  The electrical work shall conform to the requirements shown on all of the 

drawings.  General and Structural drawings shall take precedence over Electrical Drawings.  

Because of small scale of the electrical drawings, it is not possible to indicate offsets, fittings and 

accessories which may be required.  The Contractor shall investigate the structural and finish 

conditions affecting the work and shall arrange his work accordingly, providing such fittings and 

accessories as may be required to meet such conditions, without additional cost to the Owner and as 

directed by the Architect/Engineer. 

 

H. Each 3-phase circuit shall be run in a separate conduit unless otherwise shown on the Drawings. 

 

I. Unless otherwise approved by the Architect/Engineer, conduit shown exposed shall be installed 

exposed; conduit shown concealed shall be installed concealed. 

 

J. Where circuits are shown as “home runs” all necessary fittings and boxes shall be provided for a 

complete raceway installation. 

 

K. Verify with the Architect/Engineer the exact locations and mounting heights of lighting fixtures, 

switches and receptacles prior to installation. 
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L. Any work installed contrary to or without approval by the Architect/Engineer shall be subject to 

change as directed by the Architect/Engineer, and no extra compensation will be allowed for 

making these changes. 

 

M. The locations of equipment, fixtures, outlets, and similar devices shown on the Drawings are 

approximate only.  Exact locations shall be as approved by the Architect/Engineer during 

construction. Obtain in the field all information relevant to the placing of electrical work and in case 

of any interference with other work, proceed as directed by the Architect/Engineer and furnish all 

labor and materials necessary to complete the work in an approved manner. 

 

N. Surface mounted panel boxes, junction boxes, conduit, etc., shall be supported by spacers to 

provide a clearance between wall and equipment. 

 

O. 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.  Additional circuits shall be installed wherever needed to 

conform to the specific requirements of equipment. 

 

P. All connections to the equipment shall be made as required, and in accordance with the approved 

shop and setting drawings. 

 

Q. Redesign of electrical 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 the Contractor’s expense.  Redesign and detailed plans shall be submitted to the 

Architect/Engineer for approval.  No additional compensation will be provided for changes in the 

work, either the Electrical Contractor’s or others, caused by such redesign. 

 

R. All floor mounted electrical equipment shall be placed on 4-inch thick concrete housekeeping pads. 

 Edges shall be chamfered. 

1.19 SIZE OF EQUIPMENT 

 

A. Investigate each space in the structure through which equipment must pass to reach its final 

location.  If necessary, the manufacturer shall be required to ship his materials in sections sized to 

permit passing through such restricted areas in the structure. 

 

B. The equipment shall be kept upright at all times.  When equipment has to be tilted for ease of 

passage through restricted areas during transportation, the manufacturer shall be required to suitably 

brace the equipment, to ensure that the tilting does not impair the functional integrity of the 

equipment. 

1.20 RECORD DRAWINGS 

 

A. As the work progresses, legibly record all field changes on one set of project contract drawings, 

herein after called the “record drawings”. 
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B. Record drawings shall accurately show the installed condition of the following items: 

1. Panel schedule(s). 

2. Control wiring diagram(s). 

3. Lighting fixture schedule(s). 

4. Branch circuit conduit and conductor sizes. 

5. Lighting fixture, receptacle, and switch outlets, interconnections and homeruns with circuit 

identification. 

1.21 GUARANTEE 

 

The Contractor shall guarantee the materials and workmanship covered by these drawings and 

specifications for a period of one year from the date of acceptance by the Owner.  The Contractor 

shall repair and/or replace any parts of any system that may prove to be defective at no additional 

cost to the Owner within the guarantee period. All equipment warranties shall be as specified and 

included in the Contract Documents. 

 

1.22 PHASING OF THE WORK 

 

The Electrical Contractor shall schedule his work as described in the relevant sections of the General 

and Supplemental General Conditions and Division 1 Specifications Sections. 

1.23 ALTERNATE BIDS 

 

Alternate bid items are described in relevant sections of the General and Supplemental General 

Conditions and Division 1 Specifications Sections. 

PART 2 - PRODUCTS    Not used. 

PART 3 - EXECUTION    Not used. 

END OF SECTION 260500 
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SECTION 260519 - BUILDING WIRE AND CABLE 

 

PART 1 -  GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Building wire and cable. 

 

B. Wiring connectors and connections. 

 

1.2 RELATED SECTIONS 

  

A. Section 260533 - Conduit. 

 

B. Section 260534 - Boxes. 

 

C. Section 260553 - Identification. 

 

1.3 REFERENCES 

 

A. ANSI/NFPA 70 - National Electrical Code. 

 

B. NECA Standard of Installation (National Electrical Contractors Association). 

 

1.4 SUBMITTALS 

 

A. Submit under provisions of the General and Supplemental General Conditions and Division 1 

Specifications Sections. 

 

B. Product Data:  Provide manufacturer’s catalog information showing dimensions, ratings, colors, 

and configurations. 

 

C. Test Reports:  Indicate procedures and values obtained. 

 

D. Manufacturer’s Installation Instructions:  Indicate application conditions and limitations of use 

stipulated by product testing agency specified under Regulatory Requirements. 

 

1.5 QUALIFICATIONS 

 

A. Manufacturer:  Company specializing in manufacturing products specified in this Section with 

minimum three years documented experience. 

 

1.6 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of ANSI/NFPA 70. 

 

B. Furnish products listed and classified by testing firm acceptable to authority having jurisdiction 

as suitable for purpose specified and shown. 

 

1.7 PROJECT CONDITIONS 
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A. All wire and cable shall be installed in conduit.  This includes all power wiring; fire alarm, 

sound and communications wire and cable (unless noted otherwise); HVAC control cable; etc. 

 

B. Verify that field measurements are as shown on Drawings. 

 

C. Conductor sizes are based on 75° C. copper. 

 

D. Wire and cable routing shown on Drawings is approximate unless dimensioned.  Route wire and 

cable as required to meet Project Conditions. 

 

E. Where wire and cable routing is not shown, and destination only is indicated, determine exact 

routing and lengths required. 

 

1.8 COORDINATION 

 

A. Coordinate Work under provisions of the General and Supplemental General Conditions and 

Division 1 Specifications Sections. 

 

PART 2 -  PRODUCTS 

 

2.1 BUILDING WIRE AND CABLE 

 

A. Description:  Single conductor insulated building wire. 

 

B. Conductor:  Copper.  Solid and stranded as specified below.  Minimum #12 AWG, maximum 

500 KCMil. 

 

C. Insulation/Voltage Rating:  600 volts. 

 

D. Insulation:  Dual-rated THHN/THWN or XHHW. 

 

E. Color Coding:           120/240 volts   

and 208/120 volts           480/277 volts 

Phase A -   Black     Brown                

Phase B -   Red          Orange 

Phase C -   Blue           Yellow 

Neutral -    White         Gray 

Ground  -   Green      Green 
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2.2 WIRING CONNECTORS AND CONNECTIONS 

 

A. Conductors shall be installed continuous from outlet to outlet with no splicing except within 

outlet or junction boxes, troughs and gutters.  Make splices, taps, and terminations to carry full 

ampacity of conductors with no perceptible temperature rise. 

 

B. Use mechanical connectors for copper conductor splices and taps, 8 AWG and larger, except 

main grounding conductors, which shall be terminated with compression lugs.  Tape un-

insulated conductors and connector with electrical tape to 150 percent of insulation rating of 

conductor or use UL-approved insulating covers. 

 

C. Use insulated spring wire connectors with plastic caps for copper conductors, 10 AWG and 

smaller, splices and taps in junction boxes, outlet boxes and lighting fixtures, Ideal “wirenuts” 

or 3M Company “Scotchlock”.  “Push wire” type connectors are not acceptable. 

 

D. “Sta-Kon” or other permanent type crimp connectors shall not be used for branch circuit 

connections. 

 

E. Joints in stranded conductors shall be spliced by approved mechanical connectors and gum 

rubber tape or friction tape.  Solderless mechanical connectors for splices and taps, provided 

with U.L approved insulating covers, may be used instead of mechanical connectors plus tape. 

 

PART 3 -  EXECUTION 

 

3.1 EXAMINATION 

 

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

 

B. Verify that raceway installation is complete and supported. 

 

3.2 PREPARATION 

 

A. Completely and thoroughly swab raceway before installing wire. 

 

3.3 WIRING METHODS 

 

A. Exterior Locations:  Use only building wire in raceway.  

 

B. Underground Installations:  Use only building wire in raceway. 

 

3.4 INSTALLATION 

 

A. Install products in accordance with manufacturers instructions. 

B. Route wire and cable as required to meet Project Conditions. 

C. Install cable in accordance with the NECA “Standard of Installation”. 

D. Use solid conductor for feeders and branch circuits 10 AWG and smaller, and Class B stranded 

for larger conductors. 

 

E. Use conductor not smaller than 12 AWG for power and lighting circuits. 

 

F. Use conductor not smaller than 14 AWG control circuits. 
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G. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet (23 m) or 

branch circuit homeruns longer than 50 feet. 

 

H. Pull all conductors into raceway at same time. 

 

I. Use suitable wire pulling lubricant for building wire 4 AWG and larger. 

 

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

 

K. Clean conductor surfaces before installing lugs and connectors. 

 

L. Identify wire and cable under provisions of Section 260553. 

 

M. Identify each conductor with its circuit number or other designation indicated on Drawings. 

 

N. Common neutral multiwire receptacle branch circuits are not permitted.  Provide separate, 

individual neutral conductors for receptacle circuits. 

 

3.5 FIELD QUALITY CONTROL 

 

A. Perform field inspection and testing under provisions of the General and Supplemental General 

Conditions and Division 1 Specifications Sections. 

 

B. Inspect wire for physical damage and proper connection. 

 

C. Measure tightness of bolted connections and compare torque measurements with manufacturer’s 

recommended values. 

 

D. Verify continuity of each branch circuit conductor. 

 

E. Prior to energizing, feeders, sub-feeders and service conductor cables shall be tested for 

electrical continuity and short circuits.  A copy of these tests shall be sent to the North Carolina 

State Construction Office through the Architect. 

 

 

END OF SECTION 260519 



Coastal Carolina Community College  GROUNDING AND BONDING 

Administration Building & Student Center  260526 - 1 

Supplemental Cooling 

SECTION 260526 - GROUNDING AND BONDING 

 

PART 1 -  GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Grounding electrodes and conductors. 

 

B. Equipment grounding conductors. 

 

C. Grounding well components. 

 

1.2 REFERENCES 

 

A. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power 

Systems. 

 

B. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 

and Systems (International Electrical Testing Association). 

 

C. NFPA 70 - National Electrical Code. 

 

1.3 GROUNDING SYSTEM DESCRIPTION  

 

A. The neutral of each secondary electrical distribution system shall be grounded at one point only 

which shall be at the main disconnecting device.  From the main disconnecting device, a copper 

grounding conductor sized in accordance with the NEC shall be extended to the earth electrode.  

Main grounding conductors #8 AWG through and including #4 AWG shall be insulated and 

identified by a green colored insulation.  All grounding conductors shall be installed in conduit 

sized in accordance with the NEC.  Conduit carrying a grounding conductor shall also be grounded 

at the earth electrode. 

 

B. The earth electrode shall be: 

 

1. Ground Rods:  Size as specified below driven 11 feet into the earth where shown on the 

contract drawings or as required.  The rods shall be connected to the system ground point on 

the water pipe by an insulated, green copper jumper in conduit.  The jumper shall be sized in 

accordance with the NEC and the connection at the rod shall be brazed or exothermically 

welded.  The points of connection to the earth electrode system shall be visible and 

accessible upon completion of construction.  Sectional rods of the same size and length shall 

be used in multiple rod installations, if required by soil conditions. 

 

1.4 PERFORMANCE REQUIREMENTS 

 

The ground resistance of the earth electrode shall not exceed 25 ohms.  The Electrical Contractor 

shall test the earth electrode using a standard three point ground resistance tester and shall advise 

the Architect/Engineer of the results of such tests in writing.  Where tests show the resistance to 

ground exceeds 5 ohms, appropriate action shall be taken to reduce the resistance to 25 ohms, or 

less, by driving additional ground rods or other approved methods.  Compliance shall be 

demonstrated by retesting. 
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1.5 SUBMITTALS FOR REVIEW 

 

A. Submittals:  Procedures for submittals.  Submit under provisions of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Product Data:  Provide for grounding electrodes and connections. 

 

1.6 SUBMITTALS FOR INFORMATION 

 

A. Submittals:  Submittals for information.  Submit under provisions of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Test Reports:  Indicates overall resistance to ground and resistance of each electrode. 

 

C. Manufacturer’s Instructions:  Indicate application conditions and limitations of use stipulated by 

Product testing agency specified under Regulatory Requirements.  Include instructions for storage, 

handling, protection, examination, preparation, and installation of Product. 

 

1.7 SUBMITTALS FOR CLOSEOUT 

 

A. Contract Closeout:  Procedures for submittals as required under provisions of the General and 

Supplemental General Conditions and Division 1 Specifications Sections. 

 

B. Project Record Documents:  Record actual locations of components and grounding electrodes. 

 

C. Certificate of Compliance:  Indicate approval of installation by authority having jurisdiction. 

 

1.8 QUALIFICATIONS 

 

Manufacturer:  Company specializing in manufacturing the Products specified in this section with 

minimum three years documented experience, and with service facilities within 100 miles of 

Project. 

 

1.9 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of NFPA 70. 

 

B. Products:  Listed and classified by testing firm acceptable to the authority having jurisdiction as 

suitable for the purpose specified and indicated. 
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PART 2 - PRODUCTS  

 

2.1 ROD ELECTRODES 

 

A. Material:  Copper-clad steel. 

 

B. Diameter: 3/4 inch (19mm)   

 

C. Length:  10 feet (3000 mm). 

 

2.2 MECHANICAL CONNECTORS 

 

Material:  Cast bronze, brass, or plain malleable iron.    Ground clamps shall not be fabricated from 

aluminum or any aluminum alloy.   

 

2.3 WIRE 

 

Material:  Stranded copper sized per NEC requirements. 

 

2.4 GROUNDING WELL COMPONENTS 

 

A. Well Pipe:  8 inch NPS (DN200) by 24 inch (600 mm) long PVC pipe with belled end. 

 

B. Well cover:  Cast iron with legend “GROUND” embossed on cover. 

 

PART 3 -  EXECUTION 

 

3.1 EXAMINATION 

 

Coordination and Meetings:  Verify existing conditions prior to beginning work as required under 

provisions of the General and Supplemental General Conditions and Division 1 Specifications 

Sections. 

 

3.2 INSTALLATION 

 

A. Quality Control:  Manufacturer’s instructions shall be followed as required under provisions of the 

General and Supplemental General Conditions and Division 1 Specifications Sections. 

 

B. Provide bonding to meet Regulatory Requirements. 

 

C. Provide separate, insulated conductor within each feeder and branch circuit raceway.  

 

D. Equipment Grounding Conductor:   The raceway system shall not be relied on for ground 

continuity.  A green grounding conductor, properly sized per the NEC (Table 250-122) shall be run 

in all raceways. Terminate each end on suitable lug, bus, or bushing.   Exceptions are as follows: 

1. Services. 

 

E. Equipment grounding continuity shall be maintained through flexible conduit as required in 

previous sections. 
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F. Grounding conductors shall be installed as to permit the shortest and most direct path from 

equipment to ground.  All connections to ground conductors shall be accessible for inspection and 

made with approved solderless connectors, brazed or bolted to the equipment or structure to be 

grounded.  All contact surfaces shall be thoroughly cleaned before connections are made to insure 

good metal to metal contact. 

 

G. All equipment housings and/or enclosures, and all non-current carrying metallic parts of electrical 

equipment, raceway systems, etc., shall be effectively and adequately bonded to ground. 

 

H. Boxes with concentric, eccentric or over-sized knockouts shall be provided with bonding bushings 

and jumpers.  The jumper shall be sized per the NEC and lugged to the box. 

 

I. An equipment ground bus shall be installed in each panelboard for terminating equipment 

grounding conductors. 

  

J. All wiring devices equipped with grounding connections shall be permanently and securely 

connected to the enclosure in which they are mounted with a copper grounding jumper. 

 

K. The frame of all lighting fixtures shall be securely grounded to the equipment ground system with 

grounding conductors. 

 

L. Install rod electrodes at locations indicated.  Install additional rod electrodes as required to achieve 

specified resistance to ground. 

 

3.3 FIELD QUALITY CONTROL 

 

A. Quality Assurance:  Field inspection, testing and adjusting as required under provisions of the 

General and Supplemental General Conditions and Division 1 Specifications Sections.. 

 

B. Inspect and test in accordance with NETA ATS, except Section 4, or provide for qualified 

technicians to perform testing according to the manufacturer’s recommendations. 

 

 

END OF SECTION 260526 
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SECTION 260529 - SUPPORTING DEVICES 

 

PART 1 -  GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Conduit and equipment supports. 

 

B. Anchors and fasteners. 

 

1.2 REFERENCES 

 

A. NECA - National Electrical Contractors Association. 

 

B. ANSI/NFPA 70 - National Electrical Code. 

 

1.3 SUBMITTALS 

 

A. Submit under provisions of the General and Supplemental General Conditions and Division 1 

Specifications Sections. 

 

B. Product Data:  Provide manufacturer’s catalog data for fastening systems. 

 

C. Manufacturer’s Instructions:  Indicate application conditions and limitations of use stipulated by 

Product testing agency specified under Regulatory Requirements.  Include instructions for storage, 

handling, protection, examination, preparation, installation, and starting of Product. 

 

1.4 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of ANSI/NFPA 70. 

 

B. Furnish products listed and classified by testing firm acceptable to authority having jurisdiction as 

suitable for purpose specified and shown. 

 

PART 2 -  PRODUCTS 

 

2.1 PRODUCT REQUIREMENTS 

 

A. Materials and Finishes:  Provide adequate corrosion resistance.  See Specifications Section 260500, 

Para. 1.14 for additional hardware corrosion resistance requirements. 

 

B. Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads of equipment 

and conduit.  Consider weight of wire in conduit when selecting products. 
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C. Anchors and Fasteners: 

 

1. Concrete Structural Elements:  Use expansion anchors. 

2. Steel Structural Elements:  Use beam clamps. 

3. Concrete Surfaces:  Use self-drilling anchors and expansion anchors. 

4. Solid Masonry Walls:  Use expansion anchors. 

5. Sheet Metal:  Use sheet metal screws or bolts 

6. Wood Elements:  Use wood screws. 

 

PART 3 -  EXECUTION 

 

3.1 INSTALLATION 

 

A. Install products in accordance with manufacturer’s instructions. 

 

B. Provide anchors, fasteners, and supports in accordance with NECA “Standard of Installation”. 
 

C. Fabricate supports from structural steel or steel channel.  Rigidly weld members or use hexagon head 

bolts to present neat appearance with adequate strength and rigidity.  Use spring lock washers under 

all nuts. 

 

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

 

E. In wet and damp locations use steel channel supports to stand cabinets and panelboards one inch (25 

mm) off wall. 

 

 

F. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in 

hollow partitions. 

 

 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Metal conduit. 

 

B. Flexible metal conduit. 

 

C. Liquidtight flexible metal conduit. 

 

D. Electrical metallic tubing. 

 

E. Nonmetallic conduit. 

 

F. Surface Raceway 

 

1.2 RELATED SECTIONS 

 

A. Section 260534 - Boxes. 

 

B. Section 260526 - Grounding and Bonding. 

 

C. Section 260529 - Supporting Devices. 

 

D. Section 260553 - Electrical Identification. 

 

1.3 REFERENCES 

 

A. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 

 

B. ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated. 

 

C. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable 

Assemblies. 

 

D. ANSI/NFPA 70 - National Electrical Code. 

 

E. NECA “Standard of Installation”. 

 

F. NEMA TC2 - Schedule 40 PVC 

 

G. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

 

1.4 DESIGN REQUIREMENTS 

 

Conduit Size:  ANSI/NFPA 70. 
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1.5 SUBMITTALS 

 

A. Product Data:  Provide for metallic conduit, flexible metal conduit, liquidtight flexible metal 

conduit, metallic tubing, nonmetallic conduit, fittings and conduit bodies. 

 

1.6 PROJECT RECORD DOCUMENTS 

 

A. Accurately record actual routing of conduits larger than 2 inches (51 mm). 

 

1.7 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of ANSI/NFPA 70. 

 

B. Furnish products listed and classified by testing firm acceptable to authority having jurisdiction 

as suitable for purpose specified and shown. “Third party agencies shall be amongst those 
accredited by the NCBCC (North Carolina Building Code Council) to Label Equipment”. 

 

1.8 DELIVERY, STORAGE, AND HANDLING 

 

A. Accept conduit on site.  Inspect for damage. 

 

B. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 

appropriate covering. 

 

C. Protect PVC conduit from sunlight. 

 

1.9 PROJECT CONDITIONS 

 

A. Verify that field measurements are as shown on Drawings. 

 

B. Verify routing and termination locations of conduit prior to rough-in. 

 

C. Conduit routing is shown on Drawings in approximate locations unless dimensioned.  Route as 

required to complete wiring system. 
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PART 2 - PRODUCTS 

 

2.1 CONDUIT REQUIREMENTS 

 

A. Size:  Conduit shall be sized in accordance with the latest edition of the NEC unless shown 

otherwise, with minimum conduit size being ½ inch, except homeruns minimum size shall be 

3/4”.  Flexible metal and watertight (“sealtite”) conduit in size ½ inch and larger are acceptable 

for motor, appliance and fixture connections provided green ground wire is installed (see 

Section 260526) and NEC is followed. 

 

B. All conduit will be provided with insulated throat. 

 

C. Outdoor Locations, Above Grade:  Use rigid steel conduit. 

 

D. Wet and Damp Locations:  Use rigid steel conduit. 

 

E. Dry Locations: 

1. Concealed:  Use rigid steel conduit, intermediate metal conduit or electrical metallic 

tubing.  EMT may be utilized as permitted by the NEC, with the following restrictions.  

EMT shall not be installed: 

a. where tubing, couplings, elbows and fittings would be in direct contact with the 

earth. 

b. underground (in/below slab-on-grade or in earth). 

c. any location outdoors where the tubing, etc., would be subjected to the elements. 

d. where subject to severe corrosive influence. 

e. where subject to severe physical damage. 

2. Exposed:  Use rigid steel conduit or intermediate metal conduit. 

 

2.2 METAL CONDUIT 

 

A. Rigid Steel Conduit:  ANSI C80.1. 

 

B. Plastic-Coated Rigid Steel Conduit:  ANSI C80.1, 40 mil PVC coating. 

 

C. Intermediate Metal Conduit (IMC):  Rigid steel. 

 

D. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; material to match conduit with all steel 

fittings. 

 

2.3 FLEXIBLE METAL CONDUIT 

 

A. Description:  Interlocked steel construction. 

 

B. Fittings:  ANSI/NEMA FB 1, steel. 

 

2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

 

A. Description:  Interlocked steel construction with PVC jacket. 

 

B. Fittings:  ANSI/NEMA FB 1, steel or nonmetallic type. 
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2.5 ELECTRICAL METALLIC TUBING (EMT) 

 

A. Description:  ANSI C80.3; galvanized tubing. 

 

B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; steel or malleable iron, compression type, 

insulated throat. 

 

PART 3 -  EXECUTION 

 

3.1 INSTALLATION 

 

A. Circuiting is shown schematically.  Exact routing of branch circuits may be varied to suit building 

construction; however, the combination of circuits within raceways and panelboard connections 

shall not be changed from those shown on the drawings. 

 

B. Raceways shall be installed concealed in finished areas.  Where construction does not permit 

concealed raceways and where indicated on the drawings, raceways shall be run exposed.  

Exposed raceways shall be run parallel to, or at a right angle with the building walls.  Route 

conduit installed above accessible ceilings parallel and perpendicular to walls.  

 

C. Where any run of rigid conduit may change to a run of EMT or vice-versa, each change shall be 

made in a junction or outlet box with each conduit terminated separately therein.  Rigid conduit 

to EMT (or vice-versa) adapters shall not be permitted. 

 

D. Install conduit in accordance with NECA “Standard of Installation”. 

 

E. Arrange conduit to maintain headroom and present neat appearance. 

 

F. Maintain adequate clearance between conduit and piping. 

 

G. Maintain 12 inch (300 mm) clearance between conduit and surfaces with temperatures exceeding 

104 degrees F (40 degrees C). 

 

H. Cut conduit square using saw or pipecutter and de-burr cut ends. 

 

I. Bring conduit to shoulder of fittings; fasten securely.  

 

J. Use conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet 

locations and to cast boxes. 

 

K. Install no more than equivalent of three 90-degree bends between boxes.  Use conduit bodies to 

make sharp changes in direction, as around beams.  Use factory elbows, or hydraulic one-shot 

bender, to fabricate bends in metal conduit larger than 2 inch size. 

 

L. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system. 

 

M. Provide suitable fittings to accommodate expansion and deflection where conduit crosses, control 

and expansion joints. 

 

N. Provide suitable pull string in each empty conduit except sleeves and nipples. 
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O. Use suitable caps to protect installed conduit against entrance of dirt and moisture. 

 

P. The raceway system shall not be relied on for grounding continuity.   Ground and bond conduit 

under provisions of Section 260526. 

 

Q. Identify conduit under provisions of Section 260553. 

 

R. The use of “LB’s” shall be limited where possible.  Where necessary to use “LB’s” sized above 2 

inch, mogul units shall be installed. 

 

S. Where concentric, eccentric or over-sized knockouts are encountered, a grounding type insulated 

bushing shall be provided. 

 

T. Fasten conduit supports to building structure and surfaces under provisions of Section 260529. 

 

U. Arrange supports to prevent misalignment during wiring installation. 

 

V. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis 

hangers, and split hangers. 

 

W. Group related conduits; support using conduit rack. Construct rack using steel channel; provide 

space on each for 25 percent additional conduits.  

 

X. Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary 

supports. 

 

Y. Do not attach conduit to ceiling support wires. 

 

Z. All metallic raceways entering or leaving panelboards (branch circuits less than 30 amperes in 

lighting and appliance branch circuit panelboards excepted), switchboards, transfer switches, 

enclosed circuit breakers, safety switches, transformers, etc. shall be provided with insulated 

grounding and bonding bushings and each separate piece of raceway shall be individually 

bonded to the equipment ground bus or metallic enclosure, as applicable, by means of copper 

conductor sized in accordance with the National Electrical Code. 

 

AA. The term “fittings” includes couplings, connectors, offsets, LBs, etc. 

 

BB. No pressure cast (pot metal) fittings or conduit bodies shall be allowed.  

  

CC. Outlets, junction, taps, etc., on exposed rigid metal conduit shall be cast metal conduit fittings or 

cast metal boxes of the type and size appropriate for the location.   Sheet steel outlet boxes shall 

not be permitted on exposed raceway runs except at or near a ceiling for interior construction. 

 

DD. EMT couplings and terminations shall be made utilizing steel-plated hexagonal compression 

connectors.  No set screw or indented type fittings shall be utilized. 

 

EE. EMT couplings and terminations shall be “concrete tight” where buried in masonry or concrete.  

EMT fittings, where installed in damp locations, shall be of the “raintight” type. 

 

FF. IMC and GRC shall terminate with either a double locknut / bushing set, or in a threaded hub. 
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GG. Conduit couplings for IMC, GRC and PVC shall be in accordance with the NEC.  

 

HH. Raceways that penetrate outside walls, ceilings from conditioned space or other similar condition 

shall be effectively sealed to prevent condensation from infiltrating humid air. 

 

II. EMT conduit provided below roof deck shall be installed 11/2 inches away from the deck to 

allow for screws not to penetrate the EMT conduit during reroofing.  

 

JJ. Conduits, JBs, Troughs, any enclosure when mounted outside on the walls, shall be off the walls 

by one inch.  

 

 

END OF SECTION 260533 
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SECTION 260534 - BOXES 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Pull and junction boxes. 

 

1.2 RELATED SECTIONS 

 

A. Section 262726 - Wiring Devices:  Wall plates in finished areas. 

 

B. Section 260529 – Supporting Devices. 

 

1.3 REFERENCES 

 

A. NECA - Standard of Installation. 

 

B. NEMA FB 1 - Fittings and Supports for Conduit and Cable Assemblies. 

 

C. NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 

 

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

 

E. NFPA 70 - National Electrical Code. 

 

1.4 SUBMITTALS FOR REVIEW 

 

A. Submittals:  Procedures for submittals.  Submit under provisions of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Product Data:  Provide manufacturer’s catalog information showing dimensions and configurations. 

 

1.5 SUBMITTALS FOR CLOSEOUT 

 

A. Contract Closeout: Submittals for Project closeout.  Submit under provisions of the General and 

Supplemental General Conditions and Division 1 Specifications Sections. 

 

B. Record actual locations and mounting heights of outlet, pull, and junction boxes on project record 

documents. 

 

1.6 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of NFPA 70. 

 

B. Provide Products listed and classified by testing firm acceptable to the authority having jurisdiction 

as suitable for the purpose specified and indicated. 
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PART 2 - PRODUCTS 

 

2.1 OUTLET BOXES 

 

A. Cast Boxes (for all exterior and exposed unconditioned spaces):  NEMA FB 1, Type FD, cast 

feralloy. Provide gasketed cover by box manufacturer.  Provide threaded hubs.  Cast boxes shall be 

by Crouse-Hinds, Appleton, O. Z. Gedney or Killark. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

Verify locations of outlets prior to rough-in. 

 

3.2 INSTALLATION 

 

A. Install boxes in accordance with NECA “Standard of Installation”. 
 

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

connections and compliance with regulatory requirements. 

 

C. Set wall mounted boxes at elevations to accommodate mounting heights indicated and specified in 

section for outlet device.  Boxes are shown on Drawings in approximate locations unless 

dimensioned  

 

3.3 ADJUSTING 

 

A. Contract Closeout:  Adjust installed work under provisions of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Install knockout closures in unused box openings. 

 

3.4 CLEANING 

 

A. Contract Closeout:  Clean installed work under provisions of the General and Supplemental General 

Conditions and Division 1 Specifications Sections. 

 

B. Clean interior of boxes to remove dust, debris, and other material. 

 

C. Clean exposed surfaces and restore finish. 

 

 

END OF SECTION 260534 
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SECTION 260553 - ELECTRICAL IDENTIFICATION 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Nameplates and labels. 

 

B. Wire and cable markers. 

 

C. Conduit markers. 

 

D. Wiring device plates marking. 

 

1.2 REFERENCES 

 

ANSI/NFPA 70 - National Electrical Code. 

 

1.3 SUBMITTALS 

 

A. Submit under provisions of the General and Supplemental General Conditions and Division 1 

Specifications Sections. 

 

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

 

C. Manufacturer’s Instructions:  Indicate application conditions and limitations of use stipulated by 

Product testing agency specified under regulatory requirements. Include instructions for storage, 

handling, protection, examination, preparation and installation of Product. 

 

1.4 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of ANSI/NFPA 70. 

 

B. Furnish products listed and classified by testing firm acceptable to authority having jurisdiction as 

suitable for purpose specified and shown. 

 

PART 2 - PRODUCTS 

 

2.1 NAMEPLATES AND LABELS 

 

A. Nameplates:  Engraved three-layer laminated plastic as follows: 

 

Furnish and install engraved laminated phenolic nameplates for all electrical equipment supplied 

under this contract for identification of system, equipment controlled or served, phase, voltage, 

ampacity, etc. Nameplates shall be securely attached to equipment with stainless steel screws, and 

shall identify by name the equipment controlled, attached, etc.  Embossed, self adhesive plastic tape 

is not acceptable for marking equipment.  Nameplate material colors shall be: 

 

1. Blue surface with white core for all 120/240 volt equipment. 
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2. Black surface with white core for 277/480 volt equipment. 

 

B. Locations: 

 

1. Each electrical distribution and control equipment enclosure (safety switches, panelboards, 

transformers, etc.) 

2. Communication cabinets. 

3. Pull and splice boxes. 

 

C. Letter Size:   Letters shall be a minimum of 1/2 inch (13 mm) high. 

 

2.2 WIRE MARKERS 

 

A. Description:  Split sleeve type wire markers or approved equivalent. 

 

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

load connection. 

 

C. Legend: 

 

1. Power and Lighting Circuits:  Branch circuit or feeder number as indicated on drawings. 

2. Control Circuits:  Control wire number as indicated on schematic and interconnection 

diagrams on drawings. 

 

2.3 WIRING DEVICE PLATES MARKING 

 

A. Description: 

 

1. Adhesive backed, laminated plastic receptacle device plate labels identifying the circuit 

feeding the device.  Labels shall be label machine printed, black lettering on a clear 

background, to indicate panel and circuit number and shall be Casio, Brother, T&B or 

approved equal.  

2. Print circuit number on flag type plastic cable tie with a permanent marker (Sharpie, etc.) and 

attach to conductors in outlet box.  Flag shall be readily visible upon removal of device plate. 

 

B. Locations:  Each receptacle device plate.  Apply centered on the lower portion below the receptacle, 

parallel to the lower surface. 

 

C. Legend:   Typed labels to indicate panel and circuit number feeding the device (i.e., RPA-24). 

 

PART 3 -  EXECUTION 

 

3.1 PREPARATION 

 

Degrease and clean surfaces to receive nameplates and labels. 

 

3.2 APPLICATION 

 

A. Install nameplate parallel to equipment lines. 
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B. Secure nameplate to equipment front using self tapping stainless steel screws, lockwashers and 

acorn nuts as shown on the Drawings.   

 

C. Secure nameplate to inside surface of door on panelboard that is recessed in finished locations. 

 

D. Install receptacle identification labels at top of each device plate, parallel to upper surface. 

 

E. All empty conduit runs and conduit with conductors for future use shall be identified for use and 

shall indicate where they terminate.  Identification shall be by tags with string or wire attached to 

conduit or outlet. 

 

F. Update all existing panelboard directories where changes are made.  Provide new panel schedule 

cards as required to maintain legibility. 

 

G. Install adhesive backed labels and nameplates only when ambient temperature and humidity 

conditions for adhesive use are within range recommended by manufacturer.  

 

 

END OF SECTION 260553 
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SECTION 262726 - WIRING DEVICES 

 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Receptacles. 

 

B. Wall plates. 

 

1.2 DESCRIPTION 

 

Provide wiring devices in types, characteristics, grades, colors and electrical ratings for applications 

indicated which are third party testing agency listed and which comply with NEMA WD 1 and 

other applicable third party testing agency, NEMA and DSCC (Fed Spec) standards.  All devices 

shall be produced by the same manufacturer. 

 

1.3 RELATED SECTIONS 

 

A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 

 

B. Section 260526 - Grounding and Bonding. 

 

C. Section 260534 - Boxes. 

 

D. Section 260553 - Electrical Identification. 

 

1.4 REFERENCES 

 

A. NECA - Standard of Installation. 

 

B. NEMA WD 1 - General Requirements for Wiring Devices. 

 

C. NEMA WD 6 - Wiring Device - Dimensional Requirements. 

 

D. NFPA 70 - National Electrical Code. 

 

E. Underwriters Laboratories (UL) 498. 

 

F. DSCC (Fed Spec) W-C-596G 

 

1.5 SUBMITTALS FOR REVIEW 

 

A. Submittals:  Procedures for submittals.  Submit under provisions of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Product Data:  Provide manufacturer’s catalog information showing dimensions, colors, and 

configurations. 
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1.6 SUBMITTALS FOR INFORMATION 

 

A. Submittals:  Submittals for information.  Submit under provisions of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Submit manufacturer’s installation instructions. 

 

1.7 QUALIFICATIONS 

 

Manufacturer:  Company specializing in manufacturing the Products specified in this section with 

minimum three years documented experience. 

 

1.8 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of NFPA 70. 

 

B. Provide Products listed and classified by testing firm acceptable to the authority having jurisdiction 

as suitable for the purpose specified and indicated. 

 

PART 2 - PRODUCTS 

 

2.1 GROUND FAULT CIRCUIT INTERRUPTERS (GFI) 

 

A. Manufacturers: 

1. Hubbell Model GFR5362S. 

2. Leviton G5362. 

3. Pass and Seymour 2097TRWR. 

4. Substitutions:  Refer to provisions of the General and Supplemental General Conditions and 

Division 1 Specifications Sections. 

 

B. Description:  NEMA WD 1, third party testing agency, DSCC, heavy-duty, 20 ampere, 120 volt, 

general use, duplex, straight blade, grounding type receptacle arranged for back and side wiring, 

with separate single or double grounding terminals.  Receptacles shall have a full wrap around brass 

bridge with integral ground and standup double wipe contacts.  Self grounding or automatic type 

grounding receptacles are not acceptable in lieu of receptacles with separate grounding screw lugs 

and a direct, green insulated conductor connection to the equipment grounding system. 

 

C. Device Face and Body:  Gray nylon or reinforced thermoplastic. 

 

D. Configuration:  NEMA WD 6, type as specified and indicated. 

 

E. Convenience Receptacle:  Type 5-20R. 

 

F. Provide tamper resistant devices where required by Codes. 
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2.2 WALL PLATES 

 

A. Manufacturers: 

1. Hubbell. 

2. Leviton. 

3. Pass and Seymour. 

4. Substitutions:  Refer to provisions of the General and Supplemental General Conditions and 

Division 1 Specifications Sections. 

 

B. Weatherproof Cover Plate:  Exterior mounted receptacles, and those noted to be weatherproof, shall 

be provided with weatherproof PVC transparent cover plates, standard size, and shall be single or 

ganged as indicated on the contract drawings.  Weatherproof plates shall be “approved” third party 

listed as “raintight while in use.” 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

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

 

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

 

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

wiring devices. 

 

3.2 PREPARATION 

 

A. Clean debris from outlet boxes. 

 

3.3 INSTALLATION 

 

A. Install in accordance with NECA “Standard of Installation.” 

 

B. Install devices vertically, plumb and level.  

 

C. Install receptacles with grounding pole on top.  Install horizontally oriented receptacles with the 

grounding pole on the left. 

 

D. Connect wiring device grounding terminal to branch circuit equipment grounding conductor. 

 

E. Connect receptacles by utilizing back wiring provisions only.  Do not use side wire terminals. 

 

F. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 

accessible ceilings, and on surface mounted outlets.  Use cast box covers and plates on cast boxes. 

 

G. Provide adhesive backed, laminated plastic receptacle device plate labels identifying the circuit 

feeding the device.  Labels shall be label machine printed to indicate panel and circuit number and 

shall be Casio, Brother, T&B or approved equal.  See Section 260553 for additional requirements 

 

3.4 INTERFACE WITH OTHER PRODUCTS 
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A. Coordinate locations of outlet boxes provided under Section 260534 to obtain mounting heights 

specified and indicated on drawings. 

 

B. All wiring devices shall be installed at heights as required by the ADA 

  

C. Install convenience receptacle 18 inches above finished floor, measured to bottom of device plate, 

unless noted otherwise on the Drawings. 

 

3.5 FIELD QUALITY CONTROL 

 

A. Quality Control.  As required under provisions of the General and Supplemental General 

Conditions and Division 1 Specifications Sections. 

 

B. Inspect each wiring device for defects. 

 

C. Verify that each receptacle device is energized. 

 

D. Test each receptacle device for correct polarity and for ground continuity. 

 

E. Test each GFCI receptacle device for correct operation. 

 

3.6 ADJUSTING 

 

A. Contract Closeout:  Adjust installed work under provisions of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Adjust devices and wall plates to be flush and level. 

 

3.7 CLEANING 

 

A. Contract Closeout:  Clean installed work under provisions of the General and Supplemental General 

Conditions and Division 1 Specifications Sections. 

 

B. Clean exposed surfaces to remove splatters and restore finish. 

 

 

END OF SECTION 262726 
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SECTION 262813 - FUSES 

 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Fuses. 

 

1.2 RELATED SECTIONS 

 

A. Drawings and General Provisions of the Contract, including General and Supplementary 

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

 

B. Section 262816 – Enclosed Switches. 

 

1.3 REFERENCES 

 

A. NFPA 70 - National Electric Code. 

 

B. NEMA FU 1 - Low Voltage Cartridge Fuses. 

 

1.4 SUBMITTALS 

 

A. Submit under provisions of the General and Supplemental General Conditions and Division 1 

Specifications Sections. 

 

B. Product Data:  Provide data sheets showing electrical characteristics including time-current curves. 

 

1.5 PROJECT RECORD DOCUMENTS 

 

A. Submit under provisions of the General and Supplemental General Conditions and Division 1 

Specifications Sections. 

 

B. Record actual fuse sizes. 

 

1.6 QUALIFICATIONS 

 

Manufacturer:  Company specializing in manufacturing the products specified in this section with 

minimum three years documented experience. 

 

1.7 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of NFPA 70. 

 

B. Furnish products listed and classified by testing firm acceptable to authority having jurisdiction as 

suitable for purpose specified and indicated. 
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PART 2 - PRODUCTS 

 

2.1 FUSE REQUIREMENTS 

 

A. Dimensions and Performance:  NEMA FU 1, Class as specified or indicated. 

 

B. Voltage:  Provide fuses with voltage rating suitable for circuit phase-to-phase voltage. 

 

C. Third party testing agency Listed.   

 

Circuit Type      Fuse type 

1. Service Entrance and Feeder Circuits over 600Amp Class L 

200K Amp interrupting rating. 

2. Service Entrance and Feeder Circuits 600Amp or less Class RK1 or J 

200K Amp interrupting rating. 

3. Motor, Motor Controller and Transformer Circuits RK5 

200K Amp interrupting rating. 

 

D. For individual equipment where fault current does not exceed 50KA use Class K5 fuses with 50KA 

interrupting rating. 

 

E. Fusible safety switches with short-circuit withstand ratings of 100KA or 200KA require Class R or 

Class J rejection fuse block feature. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Install fuses in accordance with manufacturer’s instructions. 

 

B. Install fuse with label oriented such that manufacturer, type, and size are easily read. 

 

 

END OF SECTION 262813 
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SECTION 262816 - ENCLOSED SWITCHES 

 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Fusible switches. 

 

B. Nonfusible switches. 

 

1.2 RELATED SECTIONS 

 

A. Drawings and General Provisions of the Contract, including General and Supplementary 

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

 

B. Section 260526 - Grounding and Bonding. 

 

C. Section 260529 – Supporting Devices. 

  

D. Section 260553 – Electrical Identification. 

 

E. Section 262813 – Fuses. 

 

1.3 REFERENCES 

 

A. NECA - Standard of Installation (published by the National Electrical Contractors Association). 

 

B. NEMA FU1 - Low Voltage Cartridge Fuses. 

 

C. NEMA KS1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 

Maximum). 

 

D. NFPA 70 - National Electrical Code. 

 

1.4 SUBMITTALS FOR REVIEW 

 

A. Submittals:  Procedures for submittals.  Submit under provisions of the General and Supplemental 

General Conditions and Division 1 Specifications Sections. 

 

B. Product Data:  Provide switch ratings and enclosure dimensions. 

 

1.5 SUBMITTALS FOR CLOSEOUT 

 

A. Contract Closeout:  Submittals for project closeout.  Submit under provisions of the General and 

Supplemental General Conditions and Division 1 Specifications Sections. 

 

B. Record actual locations of enclosed switches in project record documents. 
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1.6 QUALIFICATIONS 

 

Manufacturer:  Company specializing in manufacturing the Products specified in this section with 

minimum three years documented experience. 

 

1.7 REGULATORY REQUIREMENTS 

 

A. Conform to requirements of NFPA 70. 

 

B. Products:  Listed and classified by testing firm acceptable to the authority having jurisdiction as 

suitable for the purpose specified and indicated. 

 

 

PART 1 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Eaton. 

B. General Electric/ABB. 

C. Siemens. 

D. Square D Schneider. 

E. Substitutions:  As permitted in relevant sections of the General and Supplemental General 

Conditions and Division 1 Specifications Sections. 

 

2.2 RATINGS 

 

A. Service Conditions: 

1. Temperature:  104°F. (40°C.). 

2. Altitude:  N/A. 

3. Terminal Rating:  75°C. minimum. 

 

B. Minimum Integrated Short Circuit Rating:  10,000 amperes rms symmetrical, or as indicated. 

 

2.3 FUSIBLE SWITCH ASSEMBLIES 

 

A. Description:  NEMA KS 1, heavy duty type with externally operable handle interlocked 

(defeatable) to prevent opening front cover with switch in ON position, enclosed load interrupter 

knife switch.  Mechanisms shall be non-teasible, positive, quick make-quick break type.  Handle 

lockable in ON or OFF position.  Switches shall have handles whose positions are easily 

recognizable in the ON or OFF position. 

 

B. Fuse clips:  Designed to accommodate NEMA FU1, Class R fuses. 

 

C. Provide accessories required by their installation.  Provide auxiliary switch contacts as required 

by other systems.  Coordinate with other Divisions as required. 
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2.4 NONFUSIBLE SWITCH ASSEMBLIES 

 

A. Description:  NEMA KS 1, heavy duty type with externally operable handle interlocked 

(defeatable) to prevent opening front cover with switch in ON position, enclosed load interrupter 

knife switch.  Mechanisms shall be non-teasible, positive, quick make-quick break type.  Handle 

lockable in ON or OFF position.    Switches shall have handles whose positions are easily 

recognizable in the ON or OFF position. 

 

B. Provide accessories required by their installation.  Provide auxiliary switch contacts as required 

by other systems.  Coordinate with other Divisions as required. 

 

2.5 ACCESSORIES 

 

A. Provide neutral assemblies and equipment grounding kits as required. 

 

2.6 ENCLOSURES 

 

A. Fabrication:  NEMA KS 1. 

1. Interior Dry Locations:  Type 1. 

2. Exterior Locations:  Type 3R. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Install in accordance with NECA “Standard of Installation”. 
 

B. Switches shall be installed in a manner to be fully compliant with the seismic restraint requirements 

of the North Carolina State Building Code.  Provide mounting devices and hardware, bracing, 

fittings, etc. as required for seismic restraint.  See Section 260500, Paragraph 1.23 for additional 

requirements. 

 

C. Install fuses in fusible disconnect switches serving Division 26 equipment. 

 

D. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size 

installed. 

 

3.2 FIELD QUALITY CONTROL 

 

A. Quality Control: Field inspection, testing and adjusting as required under provisions of the General 

and Supplemental General Conditions and Division 1 Specifications Sections. 

 

 

END OF SECTION 262816 


	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	12a - BID DOCS.pdf
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Division 23 Combined Specs 2023-09-15.pdf
	230000 - General Mechanical
	PART 1 -  GENERAL
	1.1 SCOPE OF WORK
	A. The work shall include furnishing, installing and testing the equipment and materials specified in other sections of the Mechanical Specifications and shown on the Drawings.  It is the intent of these Specifications that the mechanical systems shall be suitable in every way for the intended usage.  All material and all work which may be reasonably implied as being incidental to the work of this Division shall be furnished at no extra cost.
	B. Instructions to Bidders, General Conditions of the Contract, Supplementary General Conditions bound herewith are a component part of Division 23 specifications. Comply with all provisions, details and instructions of these sections in the accomplishment of work covered under Division 23.
	C. Furnish all labor, materials and equipment and incidentals required to make ready for use complete mechanical systems as shown on the Drawings and specified herein.
	D. Where Sub-Contracts are used to perform portions of the work, division of labor between sub trades is the responsibility of the Contractor.
	E. The general scope work includes, but is not limited to, furnishing, coordinating, and in�stalling the following:
	F. Visit all areas of the site, buildings and structures (as applicable) in which work under these sections is to be performed. Inspect carefully the existing conditions prior to bidding. Bid submission is evidence that the Contractor has examined the site and existing conditions, understands conditions under which the work will be performed, and takes full responsibility for complete knowledge of all factors governing the work.
	G. Schedule all service interruptions in existing facilities at the Owner’s convenience with 24 hours (minimum) notice. Obtain prior approval for each interruption.
	H. Thoroughly test all mechanical systems at the completion of work and make any minor correc�tion changes or adjustments necessary for all the proper functioning of the system and equipment.  All workmanship shall be of the highest quality; substandard work will be rejected.

	1.2 SUBMITTALS
	A. Procedures for submittals: Submit under provisions of relevant sections of the General and Supplemental General Conditions.
	B. Transmit each shop drawing submittal with provided Shop Drawing Submittal Cover Form, attached as Appendix B, for each item of equipment/material or each specification section/paragraph
	C. Clearly indicate proposed equipment and/or materials substitutions in shop drawings.  Summarize all deviations from the specified quality, functionality, appearance or performance of proposed equipment and/or materials in the preface of each submittal. Include documentation to support deviations.
	D. Provide descriptive data on all materials and equipment as required to ascertain compliance with Specifications.
	E. Design layout shown on drawings is based on physical sizes of reputable equipment manufacturers. If equipment other than models indicated is installed, any resulting conflicts with space, maintenance access, clearances or codes are the responsibility of the Contractor to correct at his expense.
	F. Where specific models and manufacturers of materials and equipment are specified, substitutions as allowed by the specifications and State law will be considered. Substitutions must be equivalent in quality, function, suitability and arrangement to specified equipment. Engineer to have final authority as to equivalency of substitutions.
	G. Equipment model numbers noted in these specifications or on the drawings are intended to establish a minimum standard of quality and do not necessarily relate to specific options or arrangement as shown. Provide equipment with all standard features and optional features as stated and arranged as shown on the drawings.

	1.3 REGULATORY REQUIREMENTS
	A. Perform Work in accordance with all applicable state and local codes, standards and regulations. Furnish all materials and labor which is be required for compliance with codes, standards and regulations, whether specifically mentioned in these specifications or shown on the drawings. Obtain required construction permit from the authority having jurisdiction and arrange, at the proper time, for all inspections required by such authority. Pay all permit and inspection costs required.

	1.4 COORDINATION OF WORK
	A. Contractor is responsible for coordination of work between trades. Provide fully complete and functional systems.
	B. Compare mechanical drawings and specifications with the drawings and specifications for other trades.
	C. Coordinate mechanical installation with the work of other trades. Report any pertinent discrepancies to the Engineer and obtain written instructions for any necessary revisions. Before starting any construction, make proper provisions to avoid interferences in a manner approved by the Engineer.  No extras will be allowed for rework of uncoordinated installations.
	D. Determine exact route and location of each mechanical item prior to fabrication and/or installation. Adjust location of ducts, piping and equipment, etc., to accommodate interferences anticipated and encountered.
	E. Right of Way: General priority for right of way is as follows:
	F. Arrange all work to permit removal (without damage to other parts) of any equipment requiring periodic replacement.
	G. Provide clearance and easy access to any equipment which requires periodic maintenance. Arrange ducts, piping and equipment to permit ready access to valves, cocks, traps, starters, motors, control components, etc., and to clear the opening of swinging doors and access panels.

	1.5 EQUIPMENT AND MATERIALS (GENERAL)
	A. Provide all new materials unless specifically indicated otherwise.
	B. Manufacturers and models listed in drawings and specifications are used for layout and to convey to bidders the general style, type, character and quality of product desired. Listed examples are used only to denote the quality standard of product desired and are not intended to restrict bidders to a specific brand, make, manufacturer or specific name.
	C. Adjust layout, system connections and coordinate with other trades as required to properly install equivalent products.
	D. Where equivalent products are submitted, include all associated costs related to substitution in bid.
	E. Furnish materials bearing the manufacturer’s name and trade name. Provide UL label where a UL standard has been established for the particular material.
	F. Furnish standard products of manufacturers regularly engaged in production of equipment types required for the work. Use the manufacturer's latest approved design.
	G. Use the same manufacturer for equipment and materials of the same general type throughout the work to obtain uniform appearance, operation and maintenance.
	H. Protect equipment and materials from dirt, water, chemical or mechanical injury and theft at all times during construction. Provide covers or shelter as required.
	I. If materials or equipment are damaged at any time prior to final acceptance of the work, repair such damage at no additional cost.  If materials or equipment are damaged by water, provide replacement no additional cost.
	J. Follow manufacturer’s directions completely in the delivery, storage, protection and installation of all equipment and materials. Notify the Engineer in writing of any conflicts between any requirements of the contract documents and manufacturer’s directions. Obtain written instructions before proceeding with the work. The Contractor is responsible for correction of any work that does not comply with the manufacturer's directions or written instructions from the Engineer at no additional cost.
	K. Repair any damage to factory applied paint finish using touch�up paint furnished by the equipment manufacturer. Repaint entire damaged panel or section per the field painting specifications in Division 9 at no additional cost.

	1.6 OPERATION AND MAINTENANCE MANUALS
	A. Refer to individual mechanical sections, drawings.

	1.7 PAINTING
	A. Contractor must paint replacement ductwork to match existing. Protect sensors, controllers, etc. against painting.

	1.8 LOCATIONS AND MEASUREMENTS
	A. Location of mechanical work is shown on the drawings as accurately as possible. Field verify all measurements to ensure that the work suits the surrounding structure, trim, finishes and/or construction. Provide adjustment as necessary.
	B. Make minor relocations of work prior to installation as required or as directed by the Engineer at no additional cost.

	1.9 SUPERVISION
	A. Contractor to provide an authorized and competent representative to constantly supervise the work from the beginning to completion and final acceptance.  Insofar as possible, keep the same foreman and workmen throughout the project duration.
	B. Representatives of Engineer, Owner, and local inspection authorities will make inspections during the progress of the work. Contractor to accommodate such inspections and correct deficiencies noted.

	1.10 QUALITY AND WORKMANSHIP
	A. Contractor to employ skilled tradesmen, laborers and supervisors. Final product to present a neat, well finished, and professional installation.
	B. Remove and replace any work considered substandard quality in the judgment of the Engineer.

	1.11 CLOSING IN WORK
	A. Do not cover up or enclose work until it has been inspected, tested and approved by authorities having jurisdiction over the work. Uncover any such work for inspection and/or test at no additional cost. Restore the work to its original condition after inspection and/or test at no additional cost.

	1.12 CUTTING AND PATCHING
	A. Perform all cutting and patching necessary to install work under this Division. Perform cutting and patching in professional, workmanlike manner. Arrange work to minimize cutting and patching. Do not cut joists, beams, girders, columns or any other structural members without written permission from the Engineer. Cut opening only large enough to allow easy installation of piping, wiring or ductwork. Patching material to match material removed. Restore patched surface to its original appearance at completion of patching. Where waterproofed surfaces are patched, maintain integrity of waterproofing. Remove rubble and excess patching materials from the premises.

	1.13 INTERPRETATION OF DRAWINGS
	A. Drawings and specifications under this Division are complementary each to the other. Provide any work specified herein and/or indicated on the drawings.
	B. Drawings are diagrammatic and indicate generally the location of fixtures, piping, devices, equipment, etc.  Follow drawings as closely as possible, but arrange work to suit the finished surroundings and/or trim.
	C. The words “furnish”, “provide”, and/or “install” as used in these drawings and specifications are interpreted to include all material and labor necessary to complete the particular item, system, equipment, etc.
	D. Any omissions from either the drawings or specifications are unintentional. Contractor is responsible for notifying the Engineer of any pertinent omissions before submitting a bid.  Complete and working systems are required, whether every small item of material is shown and specified or not.

	1.14 ACCESSIBILITY
	A. Locate all equipment which must be serviced, operated, or maintained in fully accessible positions. Equipment to include, but not be limited to, valves, traps, cleanouts, motors, controllers, and dampers.  If required for accessibility, furnish access doors for this purpose.  Minor deviations from drawings may be made to allow for better accessibility. Lack of access doors on drawings does not relieve Contractor of responsibility to provide access doors, if needed to properly service equipment.
	B. Coordinate exact locations and size of access panels for each concealed device requiring service.

	1.15 ELECTRICAL WORK IN CONNECTION WITH MECHANICAL CONTRACTS
	A. Comply with Division 26. Any required Division 23 electrical work not specifically specified to be furnished by Division 26 Contractor shall be provided by Division 23 Contractor.
	B. The mechanical contractors shall furnish all starters and controls for their equipment.  The electrical contractor shall mount starters furnished by the mechanical and plumbing contractors, the electrical contractor provides all safety switches, wiring and connections to line side and load side of starters and safety switches complete to mechanical equipment. For resistance type loads where starters or contactors are not required, the electrical contractor shall provide all power wiring and connections complete to equipment.  The mechanical contractors shall provide all control wiring and connections and devices for their equipment.
	C. All electrical work performed Division 23 shall comply with Division 26 specification requirements. See Division 26 specifications and electrical connection diagrams for division of labor between Divisions 23 and 26.
	D. Coordinate electrical interface of supplied mechanical equipment with electrical system. Division 26 electrical work for mechanical systems is based on values scheduled on mechanical drawings. Division 23 Contractor is responsible for any costs to modify the contracted electrical work to service equipment with electrical characteristics different than those scheduled.

	1.16 MECHANICAL WORK IN CONNECTION WITH OTHER CONTRACTS
	A. Provide mechanical services as required for items furnished by other contractors or vendors as shown on the Drawings. Actual requirements may vary from Drawings. Coordinate with equipment installed. Make final connections only after approval of the other contractor or vendor, in the contractor's or vendor’s presence.

	1.17 ALTERNATE BIDS
	A. Alternate Bids, IF ANY, are described in relevant sections of the General and Supplemental General Conditions.

	1.18 PROJECT RECORD DRAWINGS
	A. Submit under provisions of relevant sections of the General and Supplemental General Conditions.
	B. As the work progresses, legibly record all field changes on a set of project contract drawings, herein after called the “record drawings.”
	C. Record drawings shall accurately show the installed condition of mechanical work.

	1.19 PHASING OF THE WORK
	A. Schedule work in accordance with the relevant sections of the General and Supplemental General Conditions.

	1.20 PROJECT CLOSEOUT
	A. Submit under provisions of relevant sections of the General and Supplemental General Conditions.


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION (NOT USED)

	230010 - Existing Conditions
	PART 1 -  GENERAL
	1.1 SCOPE OF WORK
	A. Procedures for mechanical work in existing building.

	1.2 RELATED WORK
	A. Conduct work to minimize interference with adjacent and occupied building areas.
	B. Cease operations immediately if structure appears to be in danger and notify Owner/Engineer.  Do not resume operations until directed.


	PART 2 -  PRODUCTS
	2.1 PATCHING MATERIALS
	A. As specified in individual Sections.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Coordinate mechanical service interruptions with the Owner.
	B. Provide temporary and/or permanent mechanical as shown and/or as required by conditions to maintain existing systems in service during construction. Use hot-tapping valves if required.
	C. Existing Mechanical Systems:  Maintain existing mechanical systems in service.  Disable systems outside construction area only to make tie-ins or switchovers.  Obtain permission from the Owner at least 24 hours before partially or completely disabling mechanical.  Minimize duration.  Make temporary connections as required to maintain service in areas adjacent to work area.
	D. Drawings are based on casual field observation and existing record documents.  Survey the affected areas before submitting bid proposal.  Report discrepancies to the Architect/Engineer before disturbing the existing installation.
	E. Field-verify existing conditions as related to interconnection of New Work. Determine exact methods of interface to obtain proper operation.
	F. Coordinate existing and New Work interface prior to beginning any work. Adjust work to suit existing conditions. Some deviations in plan layout vs. actual conditions should be expected.
	G. Provide, erect, and maintain temporary dust screens, safeguards, barricades, signage and similar measures, for protection of the public, Owner, Contractor’s employees, and existing construction to remain.  Provide protective barriers indicated in the contract drawings.

	3.2 EXISTING CONDITIONS
	A. Verify existing conditions in field and determine which affect mechanical work. Secure utilities as required to prevent spills, leakage, etc.
	B. Protect existing work to remain. Do not cut or remove any structural members.
	C. Rework existing services to remain which interfere with new work.



	230020 - Mechanical Demolition
	PART 1 -  GENERAL
	1.1 SCOPE OF WORK
	A. Selective mechanical demolition.
	B. Conform to the requirements of Section 230000 for cutting and patching.

	1.2 PROJECT CONDITIONS
	A. Conduct demolition to minimize interference with adjacent and occupied building areas. Cease operations immediately if structure appears to be in danger and notify Engineer.  Do not resume operations until directed.

	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.


	PART 2 -  PRODUCTS
	2.1 PATCHING MATERIALS
	A. As specified in individual Sections.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Demolition Drawings are based on casual field observation and existing record documents. Survey the affected areas before submitting bid proposal.  Report discrepancies to the Engineer before disturbing the existing installation.
	B. Provide, erect, and maintain temporary dust screens, safeguards, barricades, signage and similar measures, for protection of the public, Owner, Contractor’s employees, and existing construction to remain.  Provide protective barriers indicated in the contract drawings.
	C. Protect existing materials and existing improvements which are not to be demolished.
	D. Prevent movement of structure; provide temporary bracing and shoring required to ensure safety of existing structure.

	3.2 DEMOLITION
	A. Demolish mechanical work as indicated. Secure utilities as required to prevent spills, leakage, etc.
	B. Demolish in an orderly and careful manner.  Protect existing work to remain. Do not cut or remove any structural members.
	C. Terminate all demolition work in a neat finished manner.
	D. Conceal or enclose abandoned work within building construction except as specifically noted.
	E. Remove demolished materials from site except where specifically noted otherwise.  Do not burn or bury materials on site.
	F. Remove materials as Work progresses.  Upon completion of Work, leave areas in clean condition.
	G. Coordinate cutting and patching requirements.



	230519 - Meters and Gages for HVAC Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Wiring Diagrams: For power, signal, and control wiring.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter and gage, from manufacturer.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance manuals.

	1.6 SPARE PARTS
	A. Provide one spare certified calibrated gauge of each type to be utilized for testing/comparison purposes.


	PART 2 -  PRODUCTS
	2.1 LIGHT-ACTIVATED THERMOMETERS
	A. Direct-Mounted, Light-Activated Thermometers:

	2.2 THERMOWELLS
	A. Thermowells:
	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

	2.4 GAGE ATTACHMENTS
	A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and piston-type surge-dampening device. Include extension for use on insulated piping.
	B. Siphons: Loop-shaped section of brass pipe with NPS 1/4 or NPS 1/2 pipe threads.
	C. Valves:  Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

	2.5 TEST PLUGS
	A. Description: Test-station fitting made for insertion into piping tee fitting.
	B. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on units to be installed in insulated piping.
	C. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.
	D. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F.
	E. Core Inserts:  EPDM self-sealing rubber.

	2.6 TEST-PLUG KITS
	A. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gage and adapter, and carrying case. Thermometer sensing elements, pressure gage, and adapter probes shall be of diameter to fit test plugs and of length to project into piping.
	B. High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-end sensing element. Dial range shall be at least 0 to 220 deg F.
	C. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- diameter dial and probe. Dial range shall be at least 0 to 200 psig.
	D. Carrying Case: Metal or plastic, with formed instrument padding.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	G. Install valve and snubber in piping for each pressure gage for fluids (except steam).
	H. Install valve and syphon fitting in piping for each pressure gage for steam.
	I. Install test plugs in piping tees.
	J. Install flow indicators in piping systems in accessible positions for easy viewing.
	K. Install connection fittings in accessible locations for attachment to portable indicators.
	L. Install thermometers in the following locations:
	M. Install pressure gages in the following locations:

	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each hydronic coil in air-handling units shall be the following:
	B. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range:  0 to 250 deg F.

	3.6 PRESSURE-GAGE SCHEDULE
	A. Pressure gages at suction and discharge of each pump shall be the following:

	3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range:  0 to 100 psi.



	230523.12 - Ball Valves for HVAC Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. CWP: Cold working pressure.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	B. Use the following precautions during storage:
	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Refer to HVAC valve schedule articles for applications of valves.
	E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	F. Valve Sizes: Same as upstream piping unless otherwise indicated.
	G. Valve Actuator Types:
	H. Valves in Insulated Piping:
	I. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 BRONZE BALL VALVES
	A. Two-Piece Bronze Ball Valves with Full Port and Stainless-Steel Trim:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects and damage.
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install valve tags. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP ratings may be substituted.
	B. Select valves with the following end connections:

	3.4 HEATING-WATER VALVE SCHEDULE
	A. Pipe NPS 2 and Smaller:  Two-piece, full port, bronze with stainless-steel trim.



	230523.14 - Check Valves for HVAC Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of valve.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	C. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	D. Valve Sizes: Same as upstream piping unless otherwise indicated.
	E. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 BRONZE SWING CHECK VALVES
	A. Class 150, Bronze Swing Check Valves with Bronze Disc:

	2.3 IRON SWING CHECK VALVES
	A. Iron Swing Check Valves with Metal Seats, Class 125:


	PART 3 -  EXECUTION
	3.1 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install swing check valves for proper direction of flow in horizontal position with hinge pin level.

	3.2 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	B. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:

	3.4 HEATING-WATER VALVE SCHEDULE
	A. Pipe NPS 2 and Smaller:
	B. Pipe NPS 2-1/2 and Larger:



	230529 - Hangers and Supports for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. MSS: Manufacturers Standardization Society of the Valve and Fittings Industry Inc.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.5 QUALITY ASSURANCE
	A. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Copper Pipe Hangers:

	2.2 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from galvanized structural carbon-steel shapes with MSS SP-58 galvanized carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.6 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. Fastener System Installation:
	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	G. Install hangers and supports to allow controlled thermal movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	H. Install lateral bracing with pipe hangers and supports to prevent swaying.
	I. Install building attachments within concrete slabs or attach to structural steel.
	J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. Insulated Piping:

	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.4 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	O. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230553 - Identification for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	C. Valve numbering scheme.
	D. Valve Schedules: For each piping system to include in maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	B. Label Content: Include equipment's Drawing designation or unique equipment.
	C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper. Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Section number and title where equipment is specified. Equipment schedule shall be included in operation and maintenance data.

	2.2 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.

	2.3 VALVE TAGS
	A. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification. Mark valves for emergency shutoff and similar special uses.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.
	D. For concealed valves, dampers, equipment, and devices needing service, provide identification markers visible from floor.  Use color dot stickers placed on ceiling grid where valves, dampers, equipment, and devices needing service are installed above.  Color scheme to be in accordance with Owner’s color-coding standard.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. All major HVAC equipment, including air handlers, air terminal units, fans and pumps shall be properly identified with equipment tag stating equipment ID, ratings and date of installation. Permanent labeling shall be in accordance with NCMC 301.6.
	B. Install or permanently fasten labels on each major item of mechanical equipment.
	C. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	C. Pipe Label Color Schedule:

	3.5 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves, valves within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose connections, and HVAC terminal devices and similar roughing-in connections of end-use fixtures and units. List tagged valves in a valve schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.6 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 - Testing, Adjusting, and Balancing for HVAC
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. BAS: Building automation systems.
	C. NEBB: National Environmental Balancing Bureau.
	D. TAB: Testing, adjusting, and balancing.
	E. TABB: Testing, Adjusting, and Balancing Bureau.
	F. TAB Specialist: An independent entity meeting qualification to perform TAB work.
	G. TDH: Total dynamic head.

	1.4 PREINSTALLATION MEETINGS
	A. TAB Conference: If requested by the Owner, conduct a TAB conference at Project site after approval of the TAB strategies and procedures plan to develop a mutual understanding of the details. Provide a minimum of 14 days' advance notice of scheduled meeting time and location.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan: Within days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	D. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit system readiness checklists as specified in "Preparation" Article.
	E. Examination Report: Submit a summary report of the examination review required in "Examination" Article.
	F. Certified TAB reports.
	G. Sample report forms.
	H. Record log of duct leakage tests submitted to designer and/or commissioning agent upon completion.
	I. Instrument calibration reports, to include the following:

	1.6 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by NEBB or AABC.
	B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."

	1.7 FIELD CONDITIONS
	A. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for intended purpose and are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan and pump curves.
	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	I. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	J. Examine strainers. Verify that startup screens have been replaced by permanent screens with indicated perforations.
	K. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	L. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	M. Examine system pumps to ensure absence of entrained air in the suction piping.
	N. Examine operating safety interlocks and controls on HVAC equipment.
	O. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:

	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" and in this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended testing procedures. Cross-check the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Adjust the variable-air-volume systems as follows:

	3.6 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:

	3.7 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust pumps to deliver total design gpm.
	B. Adjust flow-measuring devices installed in mains and branches to design water flows.
	C. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	D. For systems with pressure-independent valves at terminals:
	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	F. Verify final system conditions as follows:
	G. Verify that memory stops have been set.

	3.8 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals, and proceed as specified above for hydronic systems.
	B. Adjust the variable-flow hydronic system as follows:
	C. For systems with no diversity:
	D. For systems with diversity:

	3.9 PROCEDURES FOR MOTORS
	A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:
	B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper operation.
	C. Record final motor speed or frequency at balanced conditions in addition to nameplate speed.

	3.10 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each water coil:
	B. Measure, adjust, and record the following data for each electric heating coil:
	C. Measure, adjust, and record the following data for each steam coil:
	D. Measure, adjust, and record the following data for each refrigerant coil:

	3.11 CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.12 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.13 PROGRESS REPORTING
	A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems balancing devices. Recommend changes and additions to systems balancing devices to facilitate proper performance measuring and balancing. Recommend changes and additions to HVAC systems and general construction to allow access for performance measuring and balancing devices.
	B. Status Reports: Prepare weekly progress reports to describe completed procedures, procedures in progress, and scheduled procedures. Include a list of deficiencies and problems found in systems being tested and balanced. Prepare a separate report for each system and each building floor for systems serving multiple floors.

	3.14 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents: In addition to certified field-report data, include the following:
	C. General Report Data: In addition to form titles and entries, include the following data:
	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:
	F. Apparatus-Coil Test Reports:
	G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid representing the duct cross-section and record the following:
	H. Air-Terminal-Device Reports:
	I. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	J. Instrument Calibration Reports:

	3.15 VERIFICATION OF TAB REPORT
	A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of Construction Manager and commissioning authority. Prepare test and inspection reports.
	B. Verification of TAB will include 10% of all redundant equipment such as terminal units.  Verification of TAB will include limited readings of 100% of major equipment (all AHUs, EFs, etc.).
	C. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	D. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.
	E. If TAB work fails, proceed as follows:

	3.16 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.



	230719 - HVAC Piping Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following HVAC piping systems:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates of tests and test methods employed.
	C. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.7 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.

	1.8 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.

	2.2 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. PVC Jacket Adhesive: Compatible with PVC jacket.
	C. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.

	2.3 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

	2.4 SEALANTS
	A. ASJ Flashing Sealants and PVC Jacket Flashing Sealants:

	2.5 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.

	2.6 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.

	2.7 SECUREMENTS
	A. Bands:
	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.

	3.2 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to insulated surfaces as follows:
	C. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for heat tracing that apply to insulation.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	L. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	M. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	N. For above-ambient services, do not install insulation to the following:

	3.4 PENETRATIONS
	A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	C. Insulation Installation at Floor Penetrations:

	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.
	D. Install removable insulation covers at locations indicated. Installation shall conform to the following:

	3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturers recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.7 FIELD-APPLIED JACKET INSTALLATION
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications. Seal with manufacturers recommended adhesive.

	3.8 FINISHES
	A. Color: Match color of existing. Vary first and second coats to allow visual inspection of the completed Work.

	3.9 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.10 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.

	3.11 INDOOR PIPING INSULATION SCHEDULE
	A. Condensate and Equipment Drain Water below 60 Deg F:
	B. Chilled Water and Brine, above 40 Deg F:
	C. Heating-Hot-Water Supply and Return, 200 Deg F and Below:
	D. Refrigerant Piping:

	3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Piping, Exposed:



	230923 - Direct Digital Control (DDC) System for HVAC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ABBREVIATIONS
	A. AAC:  Advanced Application Controller
	B. AHU: Air Handling Unit.
	C. ALN: Automation Level Network
	D. ASC:  Application Specific Controller
	E. ASHRAE:  American Society of Heating Refrigerating and Air-Conditioning Engineers
	F. BAS:  Building Automation System
	G. BC:  Building Controller
	H. BIBB: BACnet Interoperability Building Blocks
	I. BIM: Building Information Modeling
	J. BMS: Building Management System.
	K. CFM: Cubic Feet per Minute.
	L. DCIM:  Data Center Infrastructure Management
	M. DCV: Demand Controlled Ventilation
	N. DDC:  Direct digital controls
	O. EIA:  Electronics Industries Alliance
	P. EMI:  Electro-Magnetic Interference
	Q. EP:  Electric-to-Pneumatic
	R. EPMS:  Electrical Power Monitoring System
	S. FAS: Fire Alarm System.
	T. FLN:  Floor Level Network
	U. FCU:  Fan Coil Unit
	V. HMI:  Human Machine Interface
	W. HVAC: Heating, Ventilating and Air Conditioning.
	X. IEEE:  Institute of Electrical and Electronic Engineers
	Y. I/O: Input/Output
	Z. IP: Internet Protocol
	AA. IT:  Information Technology
	BB. LAN:  Local area network.
	CC. LCD: Liquid Crystal Display
	DD. LED:  Light Emitting Diode
	EE. MER: Mechanical Equipment Room.
	FF. MLN: Management Level Network
	GG. MS/TP:  Master-slave/token-passing.
	HH. NEMA:  National Electric Manufacturers’ Association
	II. NFPA:  National Fire Protection Association
	JJ. OEM:  Operator Equipment Manufacturer
	KK. PC:  Personal Computer
	LL. PICS:  Protocol Implementation Conformance Statement
	MM. PID: Proportional Integral Derivative
	NN. POT: Portable Operators Terminal.
	OO. RAM:  Random Access Memory
	PP. RFI: Radio Frequency Interference
	QQ. RTD:  Resistance Temperature Device
	RR. SNMP:  Simple Network Management Protocol
	SS. TAB:  Testing and Balancing
	TT. TCP: Transfer Control Protocol
	UU. UDP:  User Datagram Protocol
	VV. UL:  Underwriters Laboratories
	WW. UPS:  Uninterruptable Power Supply
	XX. VAV:  Variable Air Volume
	YY. VFD: Variable Frequency Drive.
	ZZ. WAN:  Wide Area Network

	1.3 DEFINITIONS
	A. BACnet: An industry standard data communication protocol for Building Automation and Control Networks.  Refer to the latest version of AHSRAE standard 135.
	B. Scope Terminology
	C. Provide = Furnish equipment, engineer, program and install
	D. Furnish = Furnish equipment, engineer and program
	E. Mount = securely fasten or pipe
	F. Install = mount and wire
	G. Wire = wire only

	1.4 WORK INCLUDED
	A. The DDC installer shall provide a complete and operational system that will perform the sequences of operation as described herein. All work shall be completely compatible with existing Siemens Apogee controller and network platform and Desigo CC Operator Workstation (OWS) platform.
	B. All new and modified control work shall be seamlessly integrated into existing OWS graphics format and operate fully via existing operator access network.
	C. Furnish a complete distributed direct digital control system in accordance with this specification section. This includes all system controllers, logic controllers, and all input/output devices.  Items of work included are as follows:

	1.5 SUBMITTALS
	A. Provide submittals for items that need to be approved and released to meet the schedule of the project.  Provide submittals for the following items separately upon request:
	B. Provide a complete submittal with all controls system information for approval before construction starts.  Include the following:
	C. Submit a description of the application software that will be used on the operator workstation including revision level, functionality and software applications required to meet the specifications.
	D. Submit blank field check-out and commissioning test reports, customized for each panel or system, which will be filled out by the technician during start-up.
	E. Variance letter: Submit a letter detailing each item in the submission that varies from the contract specification or sequence of operation in any way.
	F. After the BAS system is approved for construction, submit sample operator workstation graphics for typical systems for approval.  Print and submit the graphics that the operator will use to view the systems, change setpoints, modify parameters and issue manual commands.  Programming shall not commence until typical graphics are approved.
	G. Operation and Maintenance Data: In addition to items specified in Division 1 Section "Operation and Maintenance Data," include the following:

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:
	B. Preconstruction Test Reports: For each separate test performed.
	C. Field quality-control reports.
	D. Sample Warranty: For manufacturer's warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For DDC system to include in emergency, operation, and maintenance manuals.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials and parts that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	B. Include product manufacturers' recommended parts lists for proper product operation over four-year period following warranty period. Parts list shall be indicated for each year.
	C. Furnish parts, as indicated by manufacturer's recommended parts list, for product operation during one-year period following warranty period.

	1.9 QUALITY ASSURANCE
	A. Codes:
	B. DDC System Manufacturer Qualifications:
	C. DDC System Provider Qualifications:
	D. Testing Agency Qualifications: Member company of NETA.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Factory-Mounted Components:  Where control devices specified in this Section are indicated to be factory mounted on equipment, arrange for shipping of control devices to unit manufacturer.
	B. Deliver, store, protect, and handle products to site under provisions of the contract Documents. Coordinate all site delivers with Construction project Manager.
	C. Protect products from construction operations, dust, and debris, by storing materials inside, protected from weather in a conditioned space.

	1.11 COORDINATION
	A. Coordinate IP drops, network connections, user interfaces, firewall, etc with Owner’s IT representative.
	B. Coordinate location of thermostats, humidistats, panels, and other exposed control components with plans and room details before installation.
	C. Coordinate equipment with Division 28 "Fire Alarm" to achieve compatibility with equipment that interfaces with that system.
	D. Coordinate power for control units and operator workstation with electrical contractor.
	E. Coordinate equipment with provider of starters and drives to achieve compatibility with motor starter control coils and VFD control wiring.
	F. Coordinate scheduling with the mechanical contractor and general contractor.  Submit a schedule for approval based upon the installation schedule of the mechanical equipment.
	G. Coordinate installation of taps, valves, airflow stations, etc. with the mechanical contractor.
	H. Products Furnished but Not Installed Under This Section:

	1.12 WARRANTY
	A. Comply with General and Special Conditions and Division 1 Specification Sections requirements.
	B. Warranty shall cover all costs for parts, labor, associated travel, and expenses for specified period after project acceptance.
	C. Hardware and software personnel supporting this warranty agreement shall provide on-site or off-site service in a timely manner after failure notification to the vendor.  The maximum acceptable response time to provide this service at the site shall be 24 hours.
	D. During normal building occupied hours, failure of items that are critical for system operation shall be provided within 4 hours of notification from the Owner’s Representative.
	E. This warranty shall apply equally to both hardware and software.


	PART 2 -  PRODUCTS
	2.1 EXISTING DDC SYSTEM
	A. The control system for this project shall be an extension of the Owner’s existing Siemens DDC System and all controllers and software shall match existing or be latest version of existing.
	B. Existing DDC systems and user interface are intended to be reused to the extent practical. Include all modifications, programming and rewiring as necessary to achieve new sequences and functionality indicated on the drawings.
	C. All components, software, networking, and wiring installed under this Project shall be fully compatible and integrated with existing Siemens APOGEE system as manufactured by Siemens Building Technologies and be compatible with the Desigo CC Operator Workstation v5 software.
	D. All project work shall be consistent with existing hardware, software network and graphics interface.
	E. Existing DDC system is currently maintained by Siemens Industry, Inc. local branch office located at 5301 Robin Hood Rd, Norfolk, VA.

	2.2 DDC REQUIREMENTS
	A. Provide new controls and modifications to existing controls as indicated on project drawings and as specified herein. A complete, fully functioning installation is required. Work includes, but is not limited to:
	B. All networked control products provided for this project shall be comprised of an industry standard open protocol internetwork.  Communication involving control components (i.e. all types of controllers and operator interfaces) shall conform to ASHRAE 135-2010 BACnet standard.  Networks and protocols proprietary to one company or distributed by one company are prohibited.
	C. The system shall include peer-to-peer communication services such that the values in any one BACnet Building Controller or BACnet Advanced Application Controller can be read or changed from all other controllers without the need for intermediary devices.  The software shall provide transparent transfer of all data, control programs, schedules, trends, and alarms from any one controller through the internetwork to any other controller, regardless of subnetwork routers.
	D. Provide compatible BACnet controllers for each controlled device as necessary to achieve required sequences of operation. In the event of the loss of power, there shall be an orderly shutdown of all controllers to prevent the loss of database or operating system software. Non-volatile memory shall be incorporated for all critical controller configuration data and battery backup shall be provided to support the real-time clock and all volatile memory for a minimum of 30 days. Provide a full capability user license to the owner for the operator to be able to see, modify, create, upload, download and save control programs to all DDC controllers installed under this work.
	E. New controllers shall network with existing BAS and graphical interface. All new work shall be seamlessly integrated into the current BAS access platform.
	F. Network communications and alarm notifications shall conform to existing protocols.
	G. New controls shall be integrated into existing BAS monitoring, adjustment, reporting, scheduling, trending, remote notification capability.

	2.3 ACCESSORIES
	A. Damper Blade Limit Switches:
	B. Control Valves: Refer to Section 230923.11 “Control Valves”.
	C. Control Dampers: Refer to Section 230923.12 “Control Dampers”.
	D. Temperature Instruments: 230923.27 “Temperature Instruments”.

	2.4 IDENTIFICATION
	A. Control Equipment, Instruments, and Control Devices:
	B. Valve Tags:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for products to verify actual locations of connections before installation.
	C. Examine walls, floors, roofs, and ceilings for suitable conditions where product will be installed.
	D. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 CONTROL DEVICES FOR INSTALLATION BY INSTALLERS
	A. Deliver selected control devices, specified in indicated HVAC instrumentation and control device Sections, to identified equipment and systems manufacturers for factory installation and to identified installers for field installation.
	B. Deliver the following to duct fabricator and Installer for installation in ductwork. Include installation instructions to Installer and supervise installation for compliance with requirements.
	C. Deliver the following to plumbing and HVAC piping installers for installation in piping. Include installation instructions to Installer and supervise installation for compliance with requirements.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install products to satisfy more stringent of all requirements indicated.
	B. Install products level, plumb, parallel, and perpendicular with building construction.
	C. Support products, piping wiring and raceways. Brace products to prevent lateral movement and sway or a break in attachment when subjected to a force.
	D. If codes and referenced standards are more stringent than requirements indicated, comply with requirements in codes and referenced standards.
	E. Fabricate openings and install sleeves in ceilings, floors, roof, and walls required by installation of products. Before proceeding with drilling, punching, and cutting, check for concealed work to avoid damage. Patch, flash, grout, seal, and refinish openings to match adjacent condition.
	F. Seal penetrations made in acoustically rated assemblies.
	G. Fastening Hardware:
	H. If product locations are not indicated, install products in locations that are accessible and that will permit service and maintenance from floor, equipment platforms, or catwalks without removal of permanently installed furniture and equipment.
	I. Corrosive Environments:

	3.4 CONTROL WIRE AND CABLE
	A. Wiring Scope:
	B. All low voltage control wiring shall be class 2.  Control wiring that is not class 2 shall be run in separate conduits from class 2 wiring.
	C. Floor level network wiring between terminal units can be combined with thermostat and other low voltage wiring in the same conduit.  All other network wiring shall be in dedicated conduits.
	D. Install raceways, boxes, and cabinets according to Division 26.
	E. Install building wire and cable according to Division 26.
	F. Installation shall meet the following requirements:
	G. Rigid conduit shall be steel, hot dip galvanized, threaded with couplings, ¾ inch minimum size, manufactured in accordance with ANSI C-80-1.   Electrical metallic tubing (EMT) with compression fittings or intermediate metallic conduit (IMC) may be used as conduit or raceway where permitted by the NEC.
	H. Concealed control conduit and wiring shall be provided in all spaces except in the Mechanical Equipment Rooms and in unfinished spaces.  Install in parallel banks with all changes in directions made at 90 degree angles.
	I. Install conduit adjacent to machine to allow service and maintenance.
	J. Connect manual-reset limit controls independent of manual-control switch positions.  Automatic duct heater resets may be connected in interlock circuit of power controllers.
	K. Connect hand-off-auto selector switches to override automatic interlock controls when switch is in hand position.
	L. Ground equipment.

	3.5 COMMUNICATION WIRING
	A. All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer’s installation recommendations for all communication cabling.
	B. Do not install communication wiring in raceway and enclosures containing Class 1 wiring.
	C. Maximum pulling, tension, and bend radius for cable installation, as specified by the cable manufacturer, shall not be exceeded during installation.
	D. Contractor shall verify the integrity of the entire network following the cable installation. Use appropriate test measures for each particular cable.
	E. Cable bundling:
	F. RS485 Cabling
	G. Ethernet Cabling
	H. Fiber-Optic Cabling
	I. When a cable enters or exits a building, a lightning arrestor must be installed between the lines and ground. The lighting arrestor shall be installed according to the manufacturer’s instructions.
	J. All runs of communication wiring shall be unspliced length when that length is commercially available.
	K. All communication wiring shall be labeled to indicate origination and destination data.
	L. Grounding of coaxial cable shall be in accordance with NEC regulations article on “Communications Circuits, Cable, and Protector Grounding.”

	3.6 IDENTIFICATION
	A. Control Equipment and Device labeling:
	B. Identification of Wires:
	C. Identification of Conduits:

	3.7 SYSTEM CHECKOUT AND STARTUP
	A. Inspect each termination in control panels and devices to make sure all wires are connected according to the wiring diagrams and all termination are tight.
	B. After the controls devices and panels are installed and power is available to the controls, perform a static checkout of all the points, including the following:
	C. Document that each point was verified and operating correctly.  Correct each failed point before proceeding to the dynamic startup.
	D. Verify that each DDC controller communicates on its respective network correctly.
	E. After all of the points are verified, and power is available to the mechanical system, coordinate a startup of each system with the mechanical contractor.  Include the following tests:
	F. Perform all program changes and debugging of the system for a fully operational system.
	G. Verify that all graphics at the operator workstations correspond to the systems as installed.  Verify that the points on the screens appear and react properly.   Verify that all adjustable setpoints and manual commands operate from the operator workstations.
	H. After the sequence of operation is verified, setup the trends that are listed in the sequence of operations for logging and archiving for the commissioning procedure.

	3.8 SYSTEM COMMISSIONING, DEMONSTRATION AND TURNOVER
	A. The DDC installer shall prepare and submit for approval a complete acceptance test procedure including submittal data relevant to point index, functions, sequence, inter-locks, and associated parameters, and other pertinent information for the operating system.  Prior to acceptance of the BAS by the Owner and Engineer, the DDC installer shall completely test the BAS using the approved test procedure.
	B. After the DDC installer has completed the tests and certified the BAS is 100% complete, the Engineer shall be requested, in writing, to approve the satisfactory operation of the system, sub-systems and accessories.  The DDC installer shall submit Maintenance and Operating manuals at this time for approval.  An acceptance test in the presence of the Engineer and Owner's representative shall be performed.  The Owner will then shake down the system for a fixed period of time (30 days).
	C. The DDC installer shall fix punch list items within 30 days of acceptance.
	D. When the system performance is deemed satisfactory in whole or in part by these observers, the system parts will be accepted for beneficial use and placed under warranty.

	3.9 TRAINING
	A. During System commissioning and at such time as acceptable performance of the Building Automation System hardware and software has been established, the DDC installer shall provide on-site operator instruction to the owner's operating personnel.  Operator instruction during normal working hours shall be performed by a competent building automation contractor representative familiar with the Building Automation System's software, hardware and accessories.
	B. At a time mutually agreed upon, during System commissioning as stated above, the DDC installer shall give 4 hours of onsite training on the operation of all BAS equipment. Describe its intended use with respect to the programmed functions specified.  Operator orientation of the automation system shall include, but not be limited to:
	C. Submit written documentation of training including locations, dates, instructors, and owner attendees.



	230923.11 - Control Valves
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes control valves and actuators for DDC systems.
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Cv: Design valve coefficient.
	B. DDC: Direct-digital control.
	C. NBR: Nitrile butadiene rubber.
	D. PTFE: Polytetrafluoroethylene

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product, including the following:
	B. Shop Drawings:
	C. Delegated-Design Submittal:

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For control valves to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance: Fabricate and label products to comply with ASME Boiler and Pressure Vessel Code where required by authorities having jurisdiction.
	C. Delegated Design: Engage a qualified professional to size products where indicated as delegated design.
	D. Environmental Conditions:
	E. Determine control valve sizes and flow coefficients by ISA 75.01.01.
	F. Control valve characteristics and rangeability shall comply with ISA 75.11.01.
	G. Selection Criteria:

	2.2 BUTTERFLY-STYLE CONTROL VALVES
	A. Commercial-Grade, Two-Way Butterfly Valves:
	B. Commercial-Grade, Three-Way Butterfly Valves:

	2.3 GLOBE-STYLE CONTROL VALVES
	A. General Globe-Style Valve Requirements:
	B. Two-Way Globe Valves NPS 2 and Smaller:
	C. Three-Way Globe Valves NPS 2 and Smaller:
	D. Two-Way Globe Valves NPS 2-1/2 to NPS 6:
	E. Three-Way Globe Valves NPS 2-1/2 to NPS 6:

	2.4 ELECTRIC AND ELECTRONIC CONTROL VALVE ACTUATORS
	A. Actuators for Hydronic Control Valves: Capable of closing valve against system pump shutoff head.
	B. Actuators for Steam Control Valves: Shutoff against 1.5 times steam design pressure.
	C. Position indicator and graduated scale on each actuator.
	D. Type: Motor operated, with or without gears, electric and electronic.
	E. Voltage: Voltage selection delegated to professional designing control system.
	F. Deliver torque required for continuous uniform movement of controlled device from limit to limit when operated at rated voltage.
	G. Function properly within a range of 85 to 120 percent of nameplate voltage.
	H. Construction:
	I. Field Adjustment:
	J. Two-Position Actuators: Single direction, spring return or reversing type.
	K. Modulating Actuators:
	L. Position Feedback:
	M. Fail-Safe:
	N. Integral Overload Protection:
	O. Valve Attachment:
	P. Temperature and Humidity:
	Q. Enclosure:
	R. Stroke Time:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for valves installed in piping to verify actual locations of piping connections before installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 CONTROL VALVE APPLICATIONS
	A. Control Valves:

	3.3 INSTALLATION, GENERAL
	A. Furnish and install products required to satisfy most stringent requirements indicated.
	B. Install products level, plumb, parallel, and perpendicular with building construction.
	C. Properly support instruments, wiring, and conduits to comply with requirements indicated. Brace all products to prevent lateral movement and sway or a break in attachment.
	D. Provide ceiling, floor, roof, and wall openings and sleeves required by installation. Before proceeding with drilling, punching, or cutting, check location first for concealed products that could potentially be damaged. Patch, flash, grout, seal, and refinish openings to match adjacent condition.
	E. Firestop penetrations made in fire-rated assemblies and seal penetrations made in acoustically rated assemblies.
	F. Fastening Hardware:
	G. Install products in locations that are accessible and that will permit calibration and maintenance from floor, equipment platforms, or catwalks. Where ladders are required for Owner's access, confirm unrestricted ladder placement is possible under occupied condition.

	3.4 ELECTRIC POWER
	A. Furnish and install electrical power to products requiring electrical connections.
	B. Furnish and install circuit breakers. Comply with requirements in Section 262816 "Enclosed Switches and Circuit Breakers."
	C. Furnish and install power wiring. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	D. Furnish and install raceways. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems."

	3.5 CONTROL VALVES
	A. Install pipe reducers for valves smaller than line size. Position reducers as close to valve as possible but at distance to avoid interference and impact to performance. Install with manufacturer-recommended clearance.
	B. Install flanges or unions to allow drop-in and -out valve installation.
	C. Where indicated, install control valve with three-valve bypass manifold to allow for control valve isolation and removal without interrupting system flow by providing manual throttling valve in bypass pipe.
	D. Install drain valves in piping upstream and downstream of each control valve installed in a three-valve manifold and for each control valve larger than NPS 2.
	E. Install pressure temperature taps in piping upstream and downstream of each control valve.
	F. Valve Orientation:
	G. Clearance:
	H. Threaded Valves:
	I. Flanged Valves:

	3.6 CONNECTIONS
	A. Connect electrical devices and components to electrical grounding system. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."

	3.7 CLEANING
	A. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and other foreign materials from exposed interior and exterior surfaces.
	B. Wash and shine glazing.
	C. Polish glossy surfaces to a clean shine.

	3.8 CHECKOUT PROCEDURES
	A. Control Valve Checkout:

	3.9 ADJUSTMENT, CALIBRATION, AND TESTING
	A. Stroke and adjust control valves following manufacturer's recommended procedure, from 100 percent open to 100 percent closed back to 100 percent open.
	B. Stroke control valves with pilot positioners. Adjust valve and positioner following manufacturer's recommended procedure, so valve is 100 percent closed, 50 percent closed, and 100 percent open at proper air pressures.
	C. Check and document open and close cycle times for applications with a cycle time of less than 30 seconds.
	D. For control valves equipped with positive position indication, check feedback signal at multiple positions to confirm proper position indication.



	230923.12 - Control Dampers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. DDC: Direct digital control.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of damper and actuator:
	B. Shop Drawings:
	C. Delegated Design Submittal:


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance: Fabricate and label products to comply with ASME Boiler and Pressure Vessel Code where required by authorities having jurisdiction.
	C. Delegated Design: Engage a qualified professional to size products where indicated as delegated design.
	D. Ground Fault: Products shall not fail due to ground fault condition when suitably grounded.
	E. Environmental Conditions:
	F. Selection Criteria:

	2.2 GENERAL CONTROL-DAMPER ACTUATORS REQUIREMENTS
	A. Actuators shall operate related damper(s) with sufficient reserve power to provide smooth modulating action or two-position action and proper speed of response at velocity and pressure conditions to which the damper is subjected.
	B. Actuators shall produce sufficient power and torque to close off against the maximum system pressures encountered. Actuators shall be sized to close off against the fan shutoff pressure as a minimum requirement.
	C. Provide one actuator for each damper assembly where possible. Multiple actuators required to drive a single damper assembly shall operate in unison.
	D. Avoid the use of excessively oversized actuators which could overdrive and cause linkage failure when the damper blade has reached either its full open or closed position.
	E. Use jackshafts and shaft couplings in lieu of blade-to-blade linkages when driving axially aligned damper sections.
	F. Provide mounting hardware and linkages for connecting actuator to damper.
	G. Select actuators to fail in desired position in the event of a power failure.

	2.3 ELECTRIC AND ELECTRONIC CONTROL DAMPER ACTUATORS
	A. Type: Motor operated, with or without gears, electric and electronic.
	B. Voltage:
	C. Construction:
	D. Field Adjustment:
	E. Two-Position Actuators: Single direction, spring return or reversing type.
	F. Modulating Actuators:
	G. Position Feedback:
	H. Fail-Safe:
	I. Integral Overload Protection:
	J. Damper Attachment:
	K. Temperature and Humidity:
	L. Enclosure:
	M. Stroke Time:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for instruments installed in duct systems to verify actual locations of connections before installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 CONTROL-DAMPER APPLICATIONS
	A. Control Dampers: Reuse existing outside air dampers in ductwork. Other control dampers provided with equipment.

	3.3 INSTALLATION, GENERAL
	A. Furnish and install products required to satisfy most stringent requirements indicated.
	B. Properly support dampers actuators, wiring, and conduit to comply with requirements indicated. Brace all products to prevent lateral movement and sway or a break in attachment.
	C. Provide ceiling, floor, roof, and wall openings and sleeves required by installation. Before proceeding with drilling, punching, or cutting, check location first for concealed products that could potentially be damaged. Patch, flash, grout, seal, and refinish openings to match adjacent condition.
	D. Seal penetrations made in fire-rated and acoustically rated assemblies.
	E. Fastening Hardware:
	F. Install products in locations that are accessible and that will permit calibration and maintenance from floor, equipment platforms, or catwalks. Where ladders are required for Owner's access, confirm unrestricted ladder placement is possible under occupied condition.

	3.4 ELECTRIC POWER
	A. Furnish and install electrical power to products requiring electrical connections.

	3.5 CONNECTIONS
	A. Connect electrical devices and components to electrical grounding system. Comply with requirements in specifications on electrical drawings.

	3.6 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Each piece of wire, cable shall have the same designation at each end for operators to determine continuity at points of connection. Comply with requirements in specifications on electrical drawings.

	3.7 CHECKOUT PROCEDURES
	A. Control-Damper Checkout:

	3.8 ADJUSTMENT, CALIBRATION, AND TESTING:
	A. Stroke and adjust control dampers following manufacturer's recommended procedure, from 100 percent open to 100 percent closed back to 100 percent open.
	B. Stroke control dampers with pilot positioners. Adjust damper and positioner following manufacturer's recommended procedure, so damper is 100 percent closed, 50 percent closed, and 100 percent open at proper air pressure.
	C. Check and document open and close cycle times for applications with a cycle time of less than 30 seconds.
	D. For control dampers equipped with positive position indication, check feedback signal at multiple positions to confirm proper position indication.



	230923.27 - Temperature Instruments
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. RTD: Resistance temperature detector.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product, including the following:
	B. Shop Drawings:

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each product requiring a certificate.
	B. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Environmental Conditions:

	2.2 AIR TEMPERATURE SENSORS
	A. Platinum RTD, Air Temperature Averaging Sensors:
	B. Thermistor Averaging Air Temperature Sensors:
	C. Thermistor Outdoor Air Temperature Sensors:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for instruments installed in piping to verify actual locations of connections before installation.
	C. Examine roughing-in for instruments installed in duct systems to verify actual locations of connections before installation.
	D. Prepare written report, endorsed by Installer, listing conditions detrimental to performance.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 TEMPERATURE INSTRUMENT APPLICATIONS
	A. Air Temperature Sensors:

	3.3 INSTALLATION, GENERAL
	A. Install products level, plumb, parallel, and perpendicular with building construction.
	B. Properly support instruments, tubing, piping, wiring, and conduit to comply with requirements indicated. Brace all products to prevent lateral movement and sway or a break in attachment.
	C. Fastening Hardware:
	D. Install products in locations that are accessible and that permit calibration and maintenance from floor, equipment platforms, or catwalks. Where ladders are required for Owner's access, confirm unrestricted ladder placement is possible under occupied condition.

	3.4 ELECTRIC POWER
	A. Furnish and install electrical power to products requiring electrical connections.

	3.5 TEMPERATURE INSTRUMENT INSTALLATIONS
	A. Mounting Location:
	B. Seal penetrations to ductwork, plenums, and air-moving equipment to comply with duct static-pressure class and leakage and seal classes indicated using neoprene gaskets or grommets.
	C. Averaging Duct Temperature Sensor Installation:
	D. Low-Limit Air Temperature Switch Installation:

	3.6 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Each piece of wire, cable, and tubing shall have the same designation at each end for operators to determine continuity at points of connection.
	B. Install engraved phenolic nameplate with instrument identification.

	3.7 CLEANING
	A. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and other foreign materials from exposed interior and exterior surfaces.
	B. Polish glossy surfaces to a clean shine.

	3.8 CHECK-OUT PROCEDURES
	A. Check installed products before continuity tests, leak tests, and calibration.
	B. Check temperature instruments for proper location and accessibility.
	C. Verify sensing element type and proper material.
	D. Verify location and length.
	E. Verify that wiring is correct and secure.

	3.9 ADJUSTMENT, CALIBRATION, AND TESTING
	A. Description:
	B. Analog Signals:
	C. Digital Signals:
	D. Sensors: Check sensors at zero, 50, and 100 percent of Project design values.
	E. Switches: Calibrate switches to make or break contact at set points indicated.
	F. Transmitters:

	3.10 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	D. Prepare test and inspection reports.

	3.11 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

	3.12 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain temperature instruments.



	232113 - Hydronic Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes pipe and fitting materials and joining methods for the following:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of the following:

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:

	2.2 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.
	B. Copper or Bronze Pressure-Seal Fittings:
	C. Wrought-Copper Unions: ASME B16.22.

	2.3 PLASTIC PIPE AND FITTINGS
	A. CPVC Plastic Pipe: ASTM F441/F441M, with wall thickness as indicated in "Piping Applications" Article.
	B. PVC Plastic Pipe: ASTM D1785, with wall thickness as indicated in "Piping Applications" Article.

	2.4 JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.
	B. Solvent Cements for CPVC Piping: ASTM F493.
	C. Solvent Cements for PVC Piping: ASTM D2564. Include primer in accordance with ASTM F656.
	D. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	E. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	F. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.5 TRANSITION FITTINGS
	A. General Requirements:
	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	C. Plastic-to-Metal Transition Fittings:
	D. Plastic-to-Metal Transition Unions:
	E. Union nut

	2.6 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Chilled and Hot-water piping, aboveground, NPS 6 and smaller, shall be the following: Schedule 40 CPVC plastic pipe and fittings and solvent-welded joints. Provide Type-L copper connection piping at valves and equipment as necessary.
	B. Domestic Plumbing Cold and Hot-water piping, aboveground, NPS 3 and smaller, shall be the following: Schedule 40 CPVC plastic pipe and fittings and solvent-welded joints. Provide Type-L copper connection piping at valves and equipment as necessary.
	C.
	D. Condensate-Drain Piping, PVC: Schedule 40 PVC plastic pipe and fittings and solvent-welded joints.
	E. Air-Vent Piping:

	3.2 INSTALLATION OF PIPING
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	C. Install piping to permit valve servicing.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	J. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	K. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	L. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	M. Install branch connections to mains using tee fittings in main pipe, with the branch connected to the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe.
	N. Install valves according to the following:
	O. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	P. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as indicated.
	Q. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.

	3.3 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	D. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	E. Pressure-Sealed Joints: Use manufacturer-recommended tool and procedure. Leave insertion marks on pipe after assembly.
	F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

	3.5 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hangers, supports, and anchor devices.
	B. Install hangers for copper tubing with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	C. Install hangers for plastic piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	D. Support horizontal piping within 12 inches of each fitting and coupling.

	3.6 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections are to be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install ports for pressure gauges and thermometers at coil inlet and outlet connections.

	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 230553 "Identification for HVAC Piping and Equipment."

	3.8 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	B. Perform the following tests on hydronic piping:
	C. Perform the following before operating the system:



	232116 - Hydronic Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product:

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For hydronic piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	B. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.


	PART 2 -  PRODUCTS
	2.1 HYDRONIC SPECIALTY VALVES
	A. Bronze, Calibrated-Orifice, Balancing Valves:

	2.2 AIR-CONTROL DEVICES
	A. Manual Air Vents:

	2.3 STRAINERS
	A. Y-Pattern Strainers:

	2.4 BUFFER TANKS
	A. Tank: Welded steel, rated for 125 psig working pressure and 450 deg F maximum operating temperature, with taps as required or as indicated on Drawings. Factory test after taps are fabricated and label in accordance with ASME BPVC, Section VIII, Division 1.


	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection to each piece of equipment.
	B. Install calibrated-orifice, balancing valves at each branch connection to return main.
	C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.
	D. Install check valves at each pump discharge and elsewhere as required to control flow direction.
	E. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; pipe drain to nearest floor drain or as indicated on Drawings. Comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1, for installation requirements.
	F. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.

	3.2 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install buffer tanks:



	232513 - Water Treatment for Closed-Loop Hydronic Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Pretreatment and chemical-treatment equipment, showing tanks, maintenance space required, and piping connections to hydronic systems.

	1.3 INFORMATIONAL SUBMITTALS
	A. Water-Analysis Provider Qualifications: Verification of experience and capability of HVAC water-treatment service provider.
	B. Water Analysis: Illustrate water quality available at Project site.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-treatment service provider, capable of analyzing water qualities, installing water-treatment equipment, and applying water treatment as specified in this Section.


	PART 2 -  PRODUCTS
	2.1 WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS
	A. Existing manual water treatment equipment is to be reused.

	2.2 PERFORMANCE REQUIREMENTS
	A. Provide all hardware, chemicals, and other material necessary to maintain HVAC water quality in all systems, as indicated in this Specification. Water quality for hydronic systems shall minimize corrosion, scale buildup, and biological growth for optimum efficiency of hydronic equipment without creating a hazard to operating personnel or the environment.
	B. Base HVAC water treatment on existing quality of closed-loop water at Project site, hydronic system equipment material characteristics and functional performance characteristics, operating personnel capabilities, and requirements and guidelines of authorities having jurisdiction.

	2.3 CHEMICALS
	A. Chemicals shall be as recommended by water-treatment system manufacturer, compatible with piping system components and connected equipment, and able to attain water quality specified in "Performance Requirements" Article.


	PART 3 -  EXECUTION
	3.1 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	B. Prepare test and inspection reports.
	At Substantial Completion, perform water analyses on hydronic systems to show that  chemical-feed systems are maintaining water quality within performance requirements specified in this Section. Submit written reports of water analysis, advising Owner of changes necessary to adhere to "Performance Requirements" Article.

	3.2 MAINTENANCE SERVICE
	A. Scope of Maintenance Service: Provide chemicals and service program to maintain water conditions required above, to inhibit corrosion and scale formation for hydronic piping and equipment. Services and chemicals shall be provided for a period of one year from date of Substantial Completion and shall include the following:

	3.3 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain HVAC water-treatment systems and equipment.



	233113 - Metal Ducts
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of the following products:
	B. Delegated Design Submittals:

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and with performance requirements and design criteria indicated in "Duct Schedule" Article.
	B. Surfaces: Surfaces in contact with airstream comply with requirements in ASHRAE 62.1.
	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment," and Section 7 - "Construction and System Startup."
	D. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."
	E. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are inside clear dimensions and do not include insulation or duct wall thickness.

	2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 4, "Fittings and Other Construction," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.4 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials are to be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	C. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and galvanized.
	D. Tie Rods: Galvanized steel, 1/4-inch-minimum diameter for lengths 36 inches or less; 3/8-inch-minimum diameter for lengths longer than 36 inches.

	2.5 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets are to be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested in accordance with UL 723; certified by an NRTL.
	B. Water-Based Joint and Seam Sealant:
	C. Flanged Joint Sealant: Comply with ASTM C920.
	D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	E. Round Duct Joint O-Ring Seals:

	2.6 HANGERS AND SUPPORTS
	A. Hanger Rods: Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.
	D. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:


	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Ductwork under this Section is limited to finished building areas with concealed ceilings. Conform to Section 233116 “Nonmetal Ducts” for all ductwork installed in Mechanical Rooms.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and for other design considerations. Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and coordination drawings.
	C. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	D. Install ducts in maximum practical lengths with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.
	K. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in air ducts where indicated on Drawings.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before and after installation.
	M. Elbows: Use long-radius elbows wherever they fit.
	N. Branch Connections: Use lateral or conical branch connections.

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of each branch intersection.
	D. Hangers Exposed to View: Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.5 DUCTWORK CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.6 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.

	3.7 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	C. Duct System Cleanliness Tests:
	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.8 DUCT CLEANING
	A. Clean new duct system(s) before testing, adjusting, and balancing.
	B. For cleaning of existing ductwork, see Section 230130.52 "Existing HVAC Air Distribution System Cleaning."
	C. Use duct cleaning methodology as indicated in NADCA ACR.
	D. Use service openings for entry and inspection.
	E. Particulate Collection and Odor Control:
	F. Clean the following components by removing surface contaminants and deposits:
	G. Mechanical Cleaning Methodology:

	3.9 STARTUP
	A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.10 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts:
	C. Return Exhaust and Outside Air Ducts:



	233116 - Nonmetal Ducts
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of the following products:
	B. Shop Drawings:

	1.3 QUALITY ASSURANCE
	A. Hanger and Support Welding Qualifications: Qualify procedures and personnel according to the following:


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design: Duct construction, including duct closure, reinforcements, and hangers and supports, shall comply with the following and with the Works' performance requirements and design criteria:
	B. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1, Section 5.4 - "Airstream Surfaces."
	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-up."
	D. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."
	E. NFPA Compliance:

	2.2 PHENOLIC-FOAM DUCTS AND FITTINGS
	A. Duct Panel: CFC-free phenolic-foam bonded on both sides with factory-applied, 0.001-inch-thick, aluminum foil reinforced with fiberglass scrim.
	B. Closure Materials:
	C. Fabrication:

	2.3 HANGERS AND SUPPORTS
	A. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables: ASTM A603, galvanized-steel cables with end connections made of zinc-plated  steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	D. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	E. Trapeze and Riser Supports: Steel shapes complying with ASTM A36/A36M.


	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and for other design considerations. Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.
	B. Install duct sections in maximum practical lengths with fewest possible joints.
	C. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	D. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	E. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	F. Install ducts with a minimum clearance of 1 inch, plus allowance for insulation thickness.
	G. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	H. Where ducts pass through non-fire-rated interior partitions and exterior walls, and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges. Overlap openings on four sides by at least 1-1/2 inches.
	I. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in air ducts where indicated on Drawings.
	J. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before and after installation.
	K. Elbows: Use long-radius elbows wherever they fit.
	L. Branch Connections: Use lateral or conical branch connections.
	M. Install phenolic-foam ducts and fittings to comply with SMACNA's "Phenolic Duct Construction Standards."
	N. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Install hangers and supports for phenolic-foam ducts and fittings to comply with SMACNA's "Phenolic Duct Construction Standards" Ch. 6, "Hangers and Supports" and with manufacturer's written instructions.
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.3 FIELD QUALITY CONTROL
	A. Leakage Tests:
	B. Duct System Cleanliness Tests:
	C. Duct system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.4 DUCT CLEANING
	A. Clean duct system(s) before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	C. Particulate Collection and Odor Control:
	D. Clean the following components by removing surface contaminants and deposits:
	E. Mechanical Cleaning Methodology:

	3.5 DUCT SCHEDULE
	A. Indoor Ducts and Fittings:



	233300 - Air Duct Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Section Includes:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and attachments to other work.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.3 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	B. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	C. Vane Construction:  Single wall.

	2.4 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel ducts.
	C. Install test holes at fan inlets and outlets and elsewhere as indicated.
	D. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233423 - HVAC Power Ventilators
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit components.

	2.2 POWER VENTILATORS
	A. Type and configuration: Refer to Drawing Schedules.
	B. Construction: Refer to Drawing Schedules.
	C. Performance: Refer to Drawing Schedules.
	D. Accessories: Refer to Drawing Schedules.

	2.3 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for scheduled fans.
	B. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.

	2.4 SOURCE QUALITY CONTROL
	A. AMCA Certification for Fan Sound Performance Rating: Test, rate, and label in accordance with AMCA 311.
	B. AMCA Certification for Fan Aerodynamic Performance Ratings: Test, rate, and label in accordance with AMCA 211.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Install power ventilators level and plumb.
	B. Equipment Mounting:
	C. Install units with clearances for service and maintenance.
	D. Label units according to requirements specified in Section 230553 "Identification for HVAC Piping and Equipment."

	3.2 DUCTWORK CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air Duct Accessories."

	3.3 ELECTRICAL CONNECTIONS
	A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	D. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least 1/2 inch high.

	3.4 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."

	3.5 STARTUP SERVICE:
	A. Perform startup service.

	3.6 ADJUSTING
	A. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.7 CLEANING
	A. After completing system installation and testing, adjusting, and balancing and after completing startup service, clean fans internally to remove foreign material and construction dirt and dust.

	3.8 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain centrifugal fans.



	237313.16 - Indoor, Semi-Custom Air-Handling Units
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. Section includes insulated, double-wall-casing, indoor, semi-custom air-handling units that are factory assembled using multiple section components, including the following:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each air-handling unit.
	B. Shop Drawings: For each type and configuration of indoor, semi-custom air handling unit.
	C. Delegated Design Submittal: For vibration isolation indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Source quality-control reports.
	B. Startup service reports.
	C. Field quality-control reports.
	D. Sample Warranty: For manufacturer's warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air-handling units to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.7 WARRANTY
	A. Warranty: Manufacturer agrees to repair or replace components of indoor, semi-custom air-handling units that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-handling units and components.

	2.2 CAPACITIES AND CHARACTERISTICS
	A. Refer to Drawing Schedules for capacities and characteristics.

	2.3 UNIT CASINGS
	A. Frame: Modular and providing overall structural integrity without reliance on casing panels for structural support.
	B. Casing Joints: Hermetically sealed at each corner and around entire perimeter.
	C. Double-Wall Construction: Refer to Drawing Schedules.
	D. Base frame: Refer to Drawing Schedules.
	E. Casing Insulation: Refer to Drawing Schedules.
	F. Static-Pressure Classifications: Refer to Drawing Schedules.
	G. Doors:
	H. Condensate Drain Pans:

	2.4 FAN, DRIVE, AND MOTOR SECTION
	A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-rated fan speed and motor horsepower.
	B. Fans: Refer to Drawing Schedules.
	C. Motors: Refer to Drawing Schedules.

	2.5 COIL SECTION
	A. General Requirements for Coil Section:
	B. Heating Coils:
	C. Cooling Coils: Refer to Drawing Schedules.

	2.6 AIR FILTRATION SECTION
	A. Panel Filters:
	B. Adhesive, Sustainability Projects: As recommended by air-filter manufacturer and with a VOC content of 80 g/L or less.
	C. Side-Access Filter Mounting Frames:

	2.7 DAMPERS
	A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, aluminum dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade arrangement with seacoast construction.
	B. Damper Operators: Comply with requirements in Section 230923.12 "Control Dampers."
	C. Combination Filter and Mixing Section:

	2.8 SOURCE QUALITY CONTROL
	A. AHRI 430 Certification: Test, rate, and label air-handling units and their components in accordance with AHRI 430.
	B. Fan Operating Limits: Classify fans in accordance with AMCA 99, Section 14.
	C. Water Coils: Factory tested to 300 psig according to AHRI 410 and ASHRAE 33.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine casing insulation materials and filter media before air-handling unit installation. Reject insulation materials and filter media that are wet, moisture damaged, or mold damaged.
	C. Examine roughing-in for hydronic and condensate drainage piping systems and electrical services to verify actual locations of connections before installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Equipment Mounting:
	B. Arrange installation of units to provide access space around air-handling units for service and maintenance.
	C. Do not operate fan system until filters (temporary or permanent) are in place. Replace temporary filters used during construction and testing, with new, clean filters.
	D. Install filter-gauge, static-pressure taps upstream and downstream of filters. Mount filter gauges on outside of filter housing or filter plenum in accessible position. Provide filter gauges on filter banks, installed with separate static-pressure taps upstream and downstream of filters.
	E. Connect duct to air-handling units with flexible connections. Comply with requirements in Section 233300 "Air Duct Accessories."

	3.3 PIPING CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to air-handling unit, allow for service and maintenance.
	C. Connect piping to air-handling units mounted on vibration isolators with flexible connectors.
	D. Connect condensate drain pans using PVC piping. Extend to nearest floor drain. Construct deep trap at connection to drain pan and install cleanouts at changes in direction.
	E. Hot- and Chilled-Water Piping: Comply with applicable requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties." Install shutoff valve and union or flange at each coil supply connection. Install balancing valve and union or flange at each coil return connection.

	3.4 ELECTRICAL CONNECTIONS
	A. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.

	3.5 CONTROL CONNECTIONS
	A. DDC contractor is responsible for installing all control components identified on the drawings and BMS specification.
	B. Install control and electrical power wiring to field-mounted control devices.

	3.6 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	B. Starting procedures for air-handling units include the following:

	3.7 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for air-handling system testing, adjusting, and balancing.
	C. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

	3.8 CLEANING
	A. After completing system installation and testing, adjusting, and balancing air-handling unit and air-distribution systems and after completing startup service, clean air-handling units internally to remove foreign material and construction dirt and dust. Clean fan wheels, cabinets, dampers, coils, and filter housings, and install new, clean filters.

	3.9 FIELD QUALITY CONTROL
	A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	D. Air-handling unit or components will be considered defective if unit or components do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.10 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain air-handling units.



	238129 - Variable-Refrigerant-Flow HVAC Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes: VRF HVAC systems.

	1.2 DEFINITIONS
	A. Air-Conditioning System Operation: System capable of operation with all zones in cooling only.
	B. Heat-Pump System Operation: System capable of operation with all zones in either heating or cooling, but not with simultaneous heating and cooling zones that transfer heat between zones.
	C. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.
	D. VRF: Variable refrigerant flow.

	1.3 ACTION SUBMITTALS
	A. Product data.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Factory-Authorized Service Representative Qualifications:
	B. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by VRF HVAC system manufacturer.
	C. ISO Compliance: System equipment and components furnished by VRF HVAC system manufacturer shall be manufactured in an ISO 9001 and ISO 14001 facility.

	1.6 WARRANTY
	A. Manufacturer's Warranty: Refer to Project General and Special Conditions and Division 1 specifications.
	B. Provide additional 10 year parts warranty from date of substantial completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS / MODELS
	A. Refer to Drawing Schedules.

	2.2 SYSTEM DESCRIPTION
	A. Direct-expansion (DX) VRF HVAC system(s) with variable capacity in response to varying cooling and heating loads. System shall consist of multiple indoor units outdoor unit(s), piping, controls, and electrical power to make complete operating system(s) complying with requirements indicated.
	B. Performance: Refer to Drawing Schedules.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. AHRI Compliance: System and equipment performance certified according to AHRI 1230
	E. UL Compliance: Comply with UL 1995.

	2.3 SYSTEM REFRIGERANT AND OIL
	A. Refrigerant:
	B. Oil:

	2.4 SYSTEM CONDENSATE DRAIN PIPING
	A. PVC plastic pipe according to ASTM D1785, Schedule 40, with socket-type pipe fittings according to ASTM D2466 and solvent cement according to ASTM D2564, primer according to ASTM F656.

	2.5 SYSTEM HYDRONIC PIPING
	A. Comply with requirements in Section 232113 "Hydronic Piping" for system piping requirements.

	2.6 SYSTEM REFRIGERANT PIPING
	A. Refrigerant Piping:
	B. Refrigerant Tubing Kits:
	C. Divided-Flow Specialty Fittings: Where required by VRF HVAC system manufacturer for proper system operation, VRF HVAC system manufacturer shall furnish specialty fittings with identification and instructions for proper installation by Installer.
	D. Refrigerant Isolation Ball Valves:

	2.7 METAL HANGERS AND SUPPORTS
	A. Copper Tube Hangers:
	B. Plastic Pipe Hangers:

	2.8 MISCELLANEOUS SUPPORT MATERIALS
	A. Grout: ASTM C1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	B. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.
	C. Threaded Rods: Continuously threaded. Zinc-plated steel or galvanized steel for indoor applications and stainless steel for outdoor applications. Mating nuts and washers of similar material as rods.

	2.9 SYSTEM CONTROL CABLE AND RACEWAYS
	A. Low-Voltage Control Cabling:
	B. TIA-485A Network Cabling:
	C. Comply with Division 26 for control wiring and cable raceways.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Clearance:
	B. Loose Components: Install components, devices, and accessories furnished by manufacturer, with equipment, that are not factory mounted.
	C. Outdoor Unit Installations:

	3.2 FOR PIPING AND TUBING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping and tubing systems. Install piping and tubing as indicated unless deviations to layout are approved on coordination drawings.
	B. Install piping and tubing in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping and tubing at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping and tubing above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping and tubing to permit valve servicing.
	F. Install piping and tubing at indicated slopes.
	G. Install piping and tubing free of sags.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping and tubing to allow application of insulation.
	J. Install groups of pipes and tubing parallel to each other, spaced to permit applying insulation with service access between insulated piping and tubing.

	3.3 CONDENSATE DRAIN PIPE AND TUBING INSTALLATION
	A. General Requirements for Drain Piping and Tubing:
	B. Gravity Drains:
	C. Pumped Drains:

	3.4 HYDRONIC PIPING AND TUBING INSTALLATION
	A. Comply with requirements for hydronic pipe and tubing specified in Section 232113 "Hydronic Piping."
	B. Where installing piping and tubing adjacent to equipment, allow space for service and maintenance.

	3.5 REFRIGERANT PIPING AND TUBING INSTALLATION
	A. Refrigerant Tubing Kits:
	B. Install refrigerant piping according to ASHRAE 15 and governing codes.
	C. Select system components with pressure rating equal to or greater than system operating pressure.
	D. Install piping as short and direct as possible, with a minimum number of joints and fittings.
	E. Arrange piping to allow inspection and service of equipment. Install valves and specialties in accessible locations to allow for service and inspection. Install access doors or panels as specified in Section 083113 "Access Doors and Frames" if valves or equipment requiring maintenance is concealed behind finished surfaces.
	F. Install refrigerant piping and tubing in protective conduit where installed belowground.
	G. Install refrigerant piping and tubing in rigid or flexible conduit in locations where exposed to mechanical damage.
	H. Unless otherwise required by VRF HVAC system manufacturer, slope refrigerant piping and tubing as follows:
	I. When brazing, remove or protect components that could be damaged by heat.
	J. Before installation, clean piping, tubing, and fittings to cleanliness level required by VRF HVAC system manufacturer.
	K. Joint Construction:

	3.6 PIPE AND TUBING INSULATION INSTALLATION
	A. Install in accordance with Section 230719 “HVAC Piping Insulation”.

	3.7 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of manufacturer's service representative:
	B. Refrigerant Tubing Positive Pressure Testing:
	C. Refrigerant Tubing Evacuation Testing:
	D. System Refrigerant Charge:
	E. Products will be considered defective if they do not pass tests and inspections.
	F. Prepare test and inspection reports.

	3.8 STARTUP SERVICE
	A. Engage a VRF HVAC system manufacturer's service representative to perform system(s) startup service.
	B. Startup checks shall include, but not be limited to, the following:
	C. Installer shall accompany manufacturer's service representative during startup service and provide manufacturer's service representative with requested documentation and technical support during startup service.
	D. System Operation Report:

	3.9 ADJUSTING
	A. Adjust equipment and components to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust initial temperature and humidity set points. Adjust initial airflow settings and discharge airflow patterns.
	C. Set field-adjustable switches and circuit-breaker trip ranges according to VRF HVAC system manufacturer's written instructions, and as indicated.

	3.10 DEMONSTRATION
	A. Engage a VRF HVAC system manufacturer's factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain entire system.
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