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INVITATION TO BID (U.S.) 
 
 
1. CONTRACTORS INVITED TO BID THE PROJECT: 

 
Cache Valley Builders 
Saunders Construction 
Wadman Corporation 

 
2. PROJECT: 

 
Helena Distribution Store 

 
3. LOCATION: 

 
4185 North Montana Avenue, Suite 1, Helena, MT  59602 

 
4. OWNER: 

 
The Church of Jesus Christ of Latter-day Saints, a Utah corporation sole 
c/o 
Logan King, North America Project Management Group 
50 E North Temple St. COB12, Salt Lake City, UT 84150-0012  

 
 
5. CONSULTANT: 
 

Design West Architects 
 
6. DESCRIPTION OF PROJECT: 
 

A. Renovations to an existing 1,000 sf office space to convert to a retail space for at 
Distribution Store.  New Spaces will include Sales Floor, Office, Changing Room, Temple 
Room, Resttroom and Breakroom/Storge Room 

 
B. Products or systems may be provided through relationships the Owner has negotiated with 

suppliers as indicated in the Specifications. 
 

7. TYPE OF BID:  Bids will be on a lump-sum basis.  Segregated bids will not be accepted. 
 
8. TIME OF SUBSTANTIAL COMPLETION:  The time limit for substantial completion of this work will 

be 60 calendar days and will be as noted in the Agreement. 
 
9. BID OPENING:  Bids will be received by Owners preferred method at 10:30 on Monday June. 2nd, 

2025 via ConsLog to be announced.  Bids will be publicly opened at 2:00 on Tuesday June 17th, 
2025 via ConsLog to be announced. 

 
10. BIDDING DOCUMENTS: 
 

A. Bidding Documents may be examined at the following plan room locations: 
 

1) Available via ConsLog 
 

2)       
 

B. Bidding Documents may be obtained from the Architect.  
 

 C.  Bidding Documents may be obtained from Owner’s electronic bidding tool. 
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11. BIDDER’S QUALIFICATIONS: Bidding by the Contractors will be by invitation only. 
 
12. OWNER’S RIGHT TO REJECT BIDS:  Owner reserves the right to reject any or all bids and to 

waive any irregularity therein. 

 
END OF DOCUMENT 

 
 
 
 
 
 
 
 
 
 
 

BLANK PAGE 
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INSTRUCTIONS TO BIDDERS (U.S.) 
 
 
 
1. DOCUMENTS: 
 

A. Bidding Documents include Bidding Requirements and proposed Contract Documents.  
Proposed Contract Documents consist of:  
1) Agreement Between Owner and Contractor for Small Project (U.S.)  
2) Other documents included by reference  
3) Addenda.  

 
B. Bidding Requirements are those documents identified as such in proposed Project Manual. 

 
C. Addenda are written or graphic documents issued prior to execution of the Contract which 

modify or interpret the Bidding Documents.  They become part of the Contract Documents 
as noted in the Agreement Between Owner and Contractor for Small Project (U.S.) upon 
execution of the Agreement by Owner. 

 
2. BIDDER'S REPRESENTATIONS: 
 

A. By submitting a bid proposal, bidder represents that 
1) Bidder has carefully studied and compared Bidding Documents with each other.  

Bidder understands the Bidding Documents and the bid is fully in accordance with the 
requirements of those documents, 

2) Bidder has thoroughly examined the site and any building located thereon, has 
become familiar with local conditions which might directly or indirectly affect contract 
work, and has correlated its personal observations with requirements of proposed 
Contract Documents, and 

3) Bid is based on materials, equipment, and systems required by Bidding Documents 
without exception. 

 
3. BIDDING DOCUMENTS: 
 

A. Copies 
1) Owner will provide the Bidding Documents as set forth in the Invitation to Bid. 
2) Partial sets of Bidding Documents will not be issued. 

 
B. Interpretation or Correction of Bidding Documents 

1) Bidders will request interpretation or correction of any apparent errors, discrepancies, 
and omissions in the Bidding Documents. 

2) Corrections or changes to Bidding Documents will be made by written Addenda.  
 

C. Substitutions and Equal Products 
1) Generally speaking, substitutions for specified products and systems, as defined in 

the Uniform Commercial Code, are not acceptable.  However, equal products may be 
approved upon compliance with Contract Document requirements. 

2) Base bid only on materials, equipment, systems, suppliers or performance qualities 
specified in the Bidding documents. 

3) Where a specified product is identified as a "quality standard", products of other 
manufacturers that meet the performance, properties, and characteristics of the 
specified "quality standard" may be used without specific approval as a substitute. 
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D. Addenda - Addenda will be sent to bidders and to locations where Bidding Documents are 
on file no later than 2 business days prior to bid opening. 
 

4. BIDDING PROCEDURES: 
 

A. Form and Style of Bids 
1) Use Owner’s online bidding tool.  
2) Fill in all blanks on online bidding tool.  Signatures will be executed by representative 

of bidder duly authorized to make contracts. 
3) Bids will bear no information other than that requested on bid form.  Do not delete 

from or add to the information requested on the bid form. 
 

B. Submission of Bids 
1) Follow the instructions in the Owner’s bidding tool when submitting your bid. 
2) It is bidder's sole responsibility to see that its bid is received at specified time.   
3) No oral, facsimile transmitted, telegraphic, or telephonic bids, modifications, or 

cancellations will be considered. 
 

C. Modification or Withdrawal of Bid 
1) Bidder guarantees there will be no revisions or withdrawal of bid amount for 45 days 

after bid opening. 
2) Prior to bid opening, bidders may withdraw bid from Owner’s bidding tool. 
 

5. CONSIDERATION OF BIDS: 
 

A. Opening Of Bids  -  See Invitation to Bid. 
 

B. Rejection of Bids - Owner reserves right to reject any or all bids and to waive any irregularity 
therein. 

 
C. Acceptance Of Bid 

1) No bidder will consider itself under contract after opening and reading of bids until 
Agreement between Owner and Contractor is fully executed. 

2) Bidder's past performance, organization, subcontractor selection, equipment, and 
ability to perform and complete its contract in manner and within time specified, 
together with amount of bid, will be elements considered in award of contract. 

 
6. FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR: 
 

A. Agreement form will be “Small Project Agreement Between Owner and Contractor (U.S.)” 
and “Supplementary Conditions for Small Project Agreement (U.S.). 

 
7. MISCELLANEOUS: 
 

A. Pre-Bid Conference.  A pre-bid conference may be held at a time and place to be 
announced. 

  
B. Examination Schedule for Existing Building and Site 

1)        
 
 
 

END OF DOCUMENT 
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INFORMATION AVAILABLE TO BIDDERS (U.S.) 
 
 
1. GEOTECHNICAL DATA  
 

A. Geotechnical Report -  
1) Owner has secured the services of a geotechnical engineer to aid in design of the 

Project.  Following conditions apply - 
a) A geotechnical report has been prepared by N/A, referred to as the 

Geotechnical Engineer. 
b) A copy of this report will be issued to each invited Contractor. 
c) This report was obtained solely for use in design by Consultant and is not a part 

of the Contract Documents.  It is not intended that Contractor rely on 
geotechnical engineer's report. 

d) Reports are provided for Contractor's information but are not a warranty of 
subsurface conditions. 

 
2) Prior to bidding, Contractor may make his own subsurface investigations to satisfy 

himself with site and subsurface conditions. 
 
 
2. ASBESTOS-CONTAINING MATERIAL (ACM) 
 

A. The building upon which work is being performed has been examined for asbestos-
containing material.  The following have been identified as containing asbestos in the areas 
of the building being worked on as part of this Project: 
1) N/A 
 

B. Refer to Section      , Article       for requirements to be followed. 
 
 
 
 END OF DOCUMENT 
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CONSTRUCTION MATERIAL ASBESTOS STATEMENT (U.S.)  
 

PROJECTS FOR:  
THE CHURCH OF JESUS CHRIST OF LATTER-DAY SAINTS, 

a Utah corporation sole 

 

Building Name:       

Building Plan Type:       

Building Address:       

 
 

Building Owner: The Church of Jesus Christ of Latter-day Saints, a Utah corporation sole. 
 

Project Number:       

Completion Date:       

 
 
 
 
 

As PROJECT CONSULTANT and principal in charge; based on my best knowledge, information, 
inspection, and belief; I certify that on the above referenced Project, no asbestos-containing building 
materials were specified in the construction documents or given approval in shop drawings or submittals. 
 

 
 
 

  

Project Consultant and Principal in Charge (signature)  Date 
 
 
      
Company Name 

 
 
 
 

As GENERAL CONTRACTOR in charge of construction; based on my best knowledge, information, 
inspection, and belief; I affirm that on the above-referenced Project, no asbestos-containing building 
materials were used in the construction. 
 

 
 
 

  

General Contractor (signature)  Date 
 
 
      
Company Name 
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SUPPLEMENTARY CONDITIONS 

FOR SMALL PROJECT AGREEMENT BETWEEN OWNER AND CONTRACTOR (U.S.)  
 
ITEM 1 - GENERAL 
 
1. Conditions of the Small Project Agreement Between Owner and Contractor (U.S.) apply to each 

Division of the Specifications. 
 
2. Provisions contained in Division 01 apply to all Divisions of the Specifications. 
 
 
ITEM 2 - LIQUIDATED DAMAGES PAYABLE TO OWNER 
 
This section may be included as a separate additional paragraph to the Small Project Agreement 
Between Owner and Contractor (U.S.), at Owner’s discretion: 
 
 Delay in Completion of the Work.  For each day after the expiration of the designated Time of 

Completion that Contractor has not completed the Work, Contractor will pay Owner the amount of 
Two Hundred Fifty dollars ($250.00) per day as liquidated damages for Owner's loss of use and the 
added administrative expense to Owner to administer the Project during the period of delay.  In 
addition, Contractor will reimburse Owner for any additional Architect's fees, attorneys’ fees, expert 
fees, consultant fees, copy costs, and other expenses incurred by Owner as a result of the delay.  
Owner may deduct any liquidated damages or reimbursable expenses from any money due or to 
become due to Contractor.  If the amount of liquidated damages and reimbursable expenses 
exceeds any amounts due to Contractor, Contractor will pay the difference to Owner within ten (10) 
days after receipt of a written request from Owner for payment. 

 
 
ITEM 3 - STATE SPECIFIC SUPPLEMENTARY CONDITIONS 
 

Alabama 
N/A 
 

Alaska 
N/A 
 

Arizona 
 
Replace section 5.b. of the Agreement with the following:   
 

b. Not more than once each month, Contractor will submit a payment request to Owner. Owner will 
pay Contractor for Work completed within seven (7) days after:  

 1. Contractor submits to Owner Contractor’s payment request for Work to date;  
 2. Contractor provides to Owner a certification by Contractor that Contractor has paid for all 

labor, materials, and equipment relating to the Work covered by prior payment requests and 
that Contractor will pay for all labor, materials, and equipment relating to the Work covered by 
the current payment request; 

 3. Contractor has obtained releases of all mechanics’ liens and claims of subcontractors, 
laborers, or material suppliers who supplied labor and/or materials for the Work covered by 
the payment request; and  

 4. Owner has certified and approved all or part of the payment request and notified Contractor 
in writing (which Owner must do within 14 days of Contractor’s submission of the payment 
request to Owner). 

Owner may modify or reject the payment request if, in Owner’s opinion, the Work for which 
payment is requested is not acceptable or is less complete than represented on the payment 
request. 
 

 

Arkansas 

http://www.ilru.org/html/publications/directory/alaska.html
http://www.ilru.org/html/publications/directory/arizona.html
http://www.ilru.org/html/publications/directory/arkansas.html
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N/A 
 

California 
N/A 
 

Colorado 
 
COLORADO STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Contractor will make an application to State Department of Revenue for certificate of 

exemption to permit purchase of building materials for construction of this Project without 
payment of Sales Tax.  Applications and certificates will be on forms provided by the 
Department of Revenue. 

 
 2. Prior to start of construction, Contractor will furnish to the Owner copies of the applications 

submitted and certificates obtained.  Upon receipt of the certificate Contractor shall make a 
copy for each subcontractor involved in the Project and complete it by filling in the 
subcontractor’s name and address and signing it.  The original certificate and copies of all 
certificates that the Contractor issues to subcontractors should be kept at the Contractor’s 
place of business for a minimum of three years. 

 
 3. The Owner’s sales tax exemption number for the State of Colorado is 98-01587. 
 
 

Connecticut 
 
CONNECTICUT STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Sales of materials and supplies that will be physically and permanently incorporated into the 

construction project should be exempt from Connecticut state sales tax.  The Owner’s sales 
tax exemption number for the State of Connecticut is E-9613. 

 

Delaware 
N/A 
 

District of Columbia 
 
WASHINGTON D.C. SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Materials that will be physically incorporated into and made a part of the Owner’s real 

property may be purchased by the Contractor free of Washington D.C. sales tax. 
  
 2. The Owner’s tax exempt number is 8661-0185848-001. 
 
 3. Contractor is responsible for submitting the Tax Exempt Purchase Certificate Form for real 

property projects on behalf of the Owner. 
 

Florida 
 
NOTICE OF COMMENCEMENT 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 

Before commencing the Project, Contractor shall record a notice of commencement in the clerk’s 

http://www.ilru.org/html/publications/directory/california.html
http://www.ilru.org/html/publications/directory/colorado.html
http://www.ilru.org/html/publications/directory/connecticut.html
http://www.ilru.org/html/publications/directory/delaware.html
http://www.ilru.org/html/publications/directory/DC.html
http://www.ilru.org/html/publications/directory/florida.html
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office and post a certified copy thereof.  The notice of commencement shall substantially comply 
with the form in Florida Statutes 713.13 and contain the following information: 
1. A description sufficient for identification of the real property to be improved. The description 

should include the legal description of the property and also should include the street 
address and tax folio number of the property if available or, if there is no street address 
available, such additional information as will describe the physical location of the real 
property to be improved. 

2. A general description of the improvement. 
3. The name and address of the owner, the owner’s interest in the site of the improvement, and 

the name and address of the fee simple titleholder, if other than such owner. A lessee who 
contracts for the improvements is an owner as defined under Florida Statutes s. 713.01(23) 
and must be listed as the owner together with a statement that the ownership interest is a 
leasehold interest. 

4. The name and address of the contractor. 
5. The name and address of the surety on the payment bond under Florida Statutes s. 713.23, 

if any, and the amount of such bond. 
6. The name and address of any person making a loan for the construction of the 

improvements. 
7. The name and address within the state of a person other than himself or herself who may be 

designated by the owner as the person upon whom notices or other documents may be 
served under this part; and service upon the person so designated constitutes service upon 
the owner. 

 

Georgia 
N/A 
 

Hawaii 
N/A  
 

Idaho 
N/A 
 

Illinois 
 
ILLINOIS STATE CONTRACTOR TO PROVIDE NOTICE OF SUBCONTRACTORS: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 

Contractor shall provide to Owner a statement of names and addresses of all those furnishing for 
this Project labor, services, material, fixtures, apparatus or machinery, and form or forms work, as 
well as the amounts due or to become due to such persons / entities.  Such notice shall be in 
writing and under oath or verified by affidavit.  Notwithstanding any provision to the contrary, 
Owner is not required to make payments to Contractor until Contractor provides Owner sufficient 
evidence of Contractor’s compliance with this notice requirement.   

 
 
ILLINOIS STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 

1. Sales of materials to construction contractors for incorporation into the Owner’s real estate may be 

exempt from Illinois state sales tax. (Sales of tools, fuel, lumber for forms, and other end use or 

consumption items to contractors who do not incorporate these items into real estate are subject 

to Illinois state sales tax.) 

 
2. Contractor will obtain and provide subcontractors and suppliers with a certificate that  

• States the construction contractor’s purchases are for conversion into real estate under a 

contract with the Owner; 

• Identifies the Owner by name and address; and 

http://www.ilru.org/html/publications/directory/georgia.html
http://www.ilru.org/html/publications/directory/hawaii.html
http://www.ilru.org/html/publications/directory/idaho.html
http://www.ilru.org/html/publications/directory/illinois.html
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• States on what date the contract was entered into. 
The Contractor will also provide subcontractors and suppliers with the sales tax exemption number 
for Owner.  The Owner’s sales tax exemption number for the State of Illinois is E9986-4045-06. 

 

Indiana 
 
INDIANA STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Purchase of materials and supplies might be exempt from Indiana state sales tax.  In the 

event that the Project qualifies for a sales and use tax exemption, the Owner’s sales tax 
exemption number for the State of Indiana is 7343965. 

 

Iowa 
N/A  
 

Kansas 
 
KANSAS STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Upon obtaining a certificate of tax exemption for the project, an exemption from Kansas state 

sales tax should be allowed for tangible personal property and services purchased by 
Contractor for the project.  Purchases of construction machinery, equipment or tools for the 
project are not exempt but rather are subject to state sales tax. 

 
 2. Prior to beginning work on the project, Contractor will assist the Owner in making a timely 

application to the State for a certificate of tax exemption for the project.  After the certificate 
of tax exemption is obtained from the State, Contractor will furnish the number of the 
certificate to all suppliers from whom it makes purchases; and all such suppliers shall 
execute invoices covering the items purchased bearing the number of such certificate.  In 
addition, upon completion of the project, Contractor will timely furnish to Owner a sworn 
statement (on the form provided by the Kansas Director of Taxation) that all purchases made 
under such exemption certificate were entitled to the tax exemption.  All invoices for such tax 
exempt purchases shall be held by Contactor for a period of five years. 

 

Kentucky 
N/A 
 

Louisiana 
N/A 
 

Maine 
 
MAINE STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. The General Contractor should be exempt from Maine state sales tax on its purchases for 

this project. 
 
 2. The Owner’s tax exempt number is 20460. 
 

Maryland 
 
MARYLAND STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 

http://www.ilru.org/html/publications/directory/indiana.html
http://www.ilru.org/html/publications/directory/iowa.html
http://www.ilru.org/html/publications/directory/kansas.html
http://www.ilru.org/html/publications/directory/kentucky.html
http://www.ilru.org/html/publications/directory/louisiana.html
http://www.ilru.org/html/publications/directory/maine.html
http://www.ilru.org/html/publications/directory/maryland.html
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 1. The General Contractor should be exempt from Maryland state sales tax on its purchases for 

this project. 
 
 2. The Owner’s tax exempt number is 29020063. 
 

Massachusetts 
 
MASSACHUSETTS STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. The General Contractor and its subcontractors should be exempt from Massachusetts state 

sales tax on purchases for this project. Contractors will obtain and complete state form ST-
5C and submit it to Owner for signature and return. Contractor will then use the completed 
Purchase Certificate in making purchases for this Project. 

 
 2. The Owner’s tax exempt number is E870-234-341. 
 

Michigan 
 
NOTICE OF COMMENCEMENT 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 Before commencing the Project, Contractor shall record a Notice of Commencement in the office 
of the register of deeds for each county in which the real property to be improved is located and post a 
copy thereof in a conspicuous place on the property.  The notice of commencement shall substantially 
comply with the form in Michigan Compiled Laws 570.1108 and contain the following information: 

1. The legal description of the real property on which the improvement is to be made conforming 
with Michigan Compiled Laws sections 560.212 and 560.255. 

2. The name, address, and capacity of the signor for the Owner. 
3. The name and address of Owner's designee signing on behalf of Owner. 
4. The name and address of the general contractor, if any. 
5. The following statement: 

To lien claimants and subsequent purchasers: 
Take notice that work is about to commence on an 

improvement to the real property described in this instrument. A 
person having a construction lien may preserve the lien by providing 
a notice of furnishing to the above-named designee and the general 
contractor, if any, and by timely recording a claim of lien, in 
accordance with law. 

A person having a construction lien arising by virtue of work 
performed on this improvement should refer to the name of the Owner 
or lessee and the legal description appearing in this Notice. A person 
subsequently acquiring an interest in the land described is not 
required to be named in a claim of lien. 

A copy of this Notice with an attached form for notice of 
furnishing may be obtained upon making a written request by certified 
mail to the above-named Owner or lessee; the designee; or the 
person with whom you have contracted. 

6. The name and address of the person preparing the Notice. 
7. An affidavit of the Owner or the agent of the Owner which verifies the Notice. 

 
Contractor must provide to Owner a copy of the Notice as well as prepare and provide to Owner the 
Affidavit verifying the Notice for Owner’s signature no later than seven (7) days prior to the time 
Contractor needs to receive the Affidavit back from Owner in order for Contractor to timely finalize and 
record the Notice of Commencement with its attachments.   
 
In addition to recording and posting the Notice of Commencement, Contractor shall provide the Notice of 
Commencement and a blank notice of furnishing (described in Michigan Compiled Laws 570.1108), from 

http://www.ilru.org/html/publications/directory/massachusetts.html
http://www.ilru.org/html/publications/directory/michigan.html
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time to time,  to the property Owner as well as all subcontractors, laborers, or suppliers who request the 
Notice of Commencement.   
 
CONTRACTOR TO PROVIDE SWORN STATEMENTS 
 
Notwithstanding all other terms and conditions of the Contract Documents, Owner has the right (but no 
obligation) to require Contractor to submit to Owner a sworn statement that complies with Michigan 
Compiled Laws 570.1110 prior to the time payment is due or otherwise from time to time.   
 

Minnesota 
N/A 
 

Mississippi 
N/A 
 

Missouri 
 
MISSOURI STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. The Church of Jesus Christ of Latter-day Saints is a Religious Organization exempt from 

sales tax in accordance with Section 144.062 RSMO as modified by the 1994 Missouri 
General Assembly. 

 
 2. The Owner will furnish a ‘Missouri Project Exemption Certificate’ and a MO Tax Exemption 

Letter’ to the Contractor. 
 
 3. The Owner’s tax exempt number is 12473863. 
 

Montana 
N/A 
 

Nebraska 
 
NEBRASKA STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Pursuant to applicable laws, Contractor will make application to The Nebraska Department 

of Revenue to act as prime contractor for approval to use Owner’s tax exempt number to 
permit the purchase of building materials for construction of this Project without payment of 
sales and use tax.  Contractor may delegate its authority to its subcontractors as allowed by 
law to act as the purchasing agent for tax exemption purposes.  Subcontractors shall follow 
the same application and compliance requirements as the Contractor.  Applications will be 
on forms provided by The Nebraska Department of Revenue. 

 
 2. Prior to start of construction, Contractor will furnish copies of the submitted application forms 

to Owner. 
 

Nevada 
 
NEVADA NOTICE OF COMPLETION: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 

A. Within five (5) calendar days of final completion of the Project and in compliance with Section 
108.228 Nevada Revised Statutes, Contractor shall, on behalf of the Owner, file with the office 
of the county recorder of the county where the property is located, and copy to Owner, a notice 
of completion which shall include, without limitation, the following:  

http://www.ilru.org/html/publications/directory/minnesota.html
http://www.ilru.org/html/publications/directory/mississippi.html
http://www.ilru.org/html/publications/directory/missouri.html
http://www.ilru.org/html/publications/directory/montana.html
http://www.ilru.org/html/publications/directory/nebraska.html
http://www.ilru.org/html/publications/directory/nevada.html
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1. The date of completion of the work of improvement; 
2. The owner’s name, the address of the owner, and the nature of the title of any 

person signing the notice;  
3. A description of the property sufficient for identification;  
4. The name of the prime contractor or contractors, if any. 

Contractor shall verify the notice of completion on the Owner’s behalf. 
B. Upon recording the notice, Contractor shall within ten (10) days deliver a copy of the notice by 

certified mail to each prime contractor and each potential lien claimant who, before the notice 
was recorded, either submitted a request to the owner to receive the notice or delivered a 
preliminary notice of right to lien.   

C. Notwithstanding any other provision of the Contract Documents to the contrary, Contractor 
and Owner agree that any breach or failure to comply with this Section by the Contractor will 
constitute a breach of contract and the Contractor will be liable for any direct, indirect, or 
consequential damages to the Owner flowing from this breach. 

 
N/A 
 

New Hampshire 
N/A 
 

New Jersey 
 
NEW JERSEY STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. The General Contractor should be exempt from New Jersey state sales tax on its purchases 

for this project. 
 
 2. The Owner’s tax exempt number is EO-237-300-405. 
 

New Mexico 
 
NEW MEXICO STATE PROGRESS PAYMENT AND FINAL PAYMENT: 
 
Replace section 5. of the Small Project Agreement Between Owner and Contractor (U.S.) with the 
following: 
 

5.  Payment.  
 
a. If the Contractor’s Bid Proposal Amount is over $100,000, Contractor will submit to Owner a 

schedule of values which allocates the Contractor’s Bid Proposal Amount to various portions of 
the Work. This schedule, when accepted by Owner will be used as a basis for reviewing 
Contractor’s payment requests. 
 

b. Not more than once each month, Contractor will submit a payment request to Owner. Owner will 
pay Contractor for work completed within twenty-one (21) days after the following:   
(1) Owner receives Contractor’s undisputed payment request for work to date; 
(2) Owner receives a certification by Contractor that Contractor has paid for all labor, materials, 

and equipment relating to the Work covered by prior payment requests and that Contractor 
will pay for all labor, materials, and equipment relating to the Work covered by the current 
payment request; and  

(3) Contractor has obtained releases of all mechanics’ liens and claims of subcontractors, 
laborers, or material suppliers who supplied labor and/or materials for the Work covered by 
the payment request. 

 
c. Owner may modify or reject the payment request if, in Owner’s opinion, the Work for which 

payment is requested is not acceptable or is less complete than represented on the payment 
request. 

 

http://www.ilru.org/html/publications/directory/newHampshire.html
http://www.ilru.org/html/publications/directory/newJersey.html
http://www.ilru.org/html/publications/directory/newMexico.html
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d. Owner will make full and final payment within twenty-one (21) days of the completion of all of the 
following requirements:  

1. Contractor has submitted to Owner Contractor’s final payment request; 
2. Architect, if any, has declared to Owner in writing that the Work is complete; and 
3. Contractor has obtained waiver and release upon final payment documents executed 

by all of the subcontractors performing work and/or providing materials covered by the 
Contractor’s final payment request; and 

4. Contractor has provided to Owner all manufacturers’ and other warranties and 
guaranties, properly signed and endorsed to Owner.  (Delivery of such guaranties and 
warranties will not relieve Contractor of any obligation assumed under any other 
provision of the Contract Documents.)  

 
 
NEW MEXICO STATE PAYMENT OF SUBCONTRACTORS AND MATERIALMEN: 
 
Add the following section to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
11. Payment of Subcontractors and Materialmen.  Contractor will promptly pay for all labor, 

materials, and equipment used to perform the Work.  Contractor agrees to make prompt payment 
to its subcontractors within seven (7) days of Contractor’s receipt of payment from Owner for that 
portion of the funds received which represents the subcontractor's portion of the Work completed to 
Contractor's satisfaction for which payment was made by Owner.  Failure of Contractor to make 
payment within that seven (7) day period will subject Contractor to pay interest to its subcontractors 
on the undisputed amount at one and one-half percent per month or fraction of a month until 
payment is issued.  Contractor agrees to require of its subcontractors that they make prompt 
payment to their subcontractors within seven (7) days of their receipt of payment from the 
Contractor for that portion of the funds received which represents their subcontractor's portion of 
the Work completed and to be subject to interest at one and one-half percent per month on 
undisputed amounts not paid to their subcontractors within that seven (7) day period. 

 

New York 
 
NEW YORK STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Exemption from tax is allowed for materials sold to the Contractor for this project.  For 

equipment rentals as well as any materials not used in the building, the Contractor is subject 
to New York sales tax. 

 
 2. The Owner’s tax exempt number is 105318. 
 

North Carolina 
 
NORTH CAROLINA STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. At end of each calendar quarter, Contractor will provide Owner with the following information 

from invoices for materials and sub-contract work where North Carolina sales tax has been 
paid: 

 a. Date of invoice 
 b. Amount of tax 
 c. Name and address of person or company. 

 
LIEN AGENT  
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
Where the Contract Sum exceeds Thirty Thousand Dollars ($30,000), Contractor on behalf of Owner 
shall, simultaneous with the execution of the Agreement and at Contractor’s sole expense, obtain and 

http://www.ilru.org/html/publications/directory/newYork.html
http://www.ilru.org/html/publications/directory/northCarolina.html


 
Supplementary Conditions for Small Project Agreement US 230927 Page 9 of 13 

 

maintain throughout the duration of the Project a lien agent for the Project in satisfaction of  North 
Carolina statutes G.S. § 44A-11.1 & § 44A-11.2.  In addition, Contractor shall satisfy all notice 
requirements under applicable law regarding the lien agent, including, without limitation, providing written 
information of the lien agent in the building permit and/or on a sign posted and maintained on the Project 
Site.   
 

North Dakota 
N/A 
 

Ohio 
 
OHIO STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Contractor’s purchases of materials to be used for this project should be exempt from Ohio 

state sales tax.  Contractor will issue exemption certificates to suppliers. 
 
OHIO STATE NOTICE OF COMMENCEMENT: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 

1. In accordance with State of Ohio lien laws, Owner may file Notice of Commencement with 
the County Recorder of the county in which the Project is located and provide a copy of that 
notice to Contractor.  Contractor will be responsible for distributing notice to subcontractors 
and suppliers. 

 

Oklahoma 
 
OKLAHOMA STATE SALES TAX 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 

1. The General Contractor and its subcontractors should be exempt from Oklahoma state sales 
tax on purchases for this project.  

2. The Owner will provide a copy of its exemption documentation. 
3. In compliance with Oklahoma Rule 710:65-7-13, Contractor will, on the face of each invoice 

or sales receipt, set out the name of the Owner, that the purchases are being made on 
behalf of the Owner, and that the purchases are necessary for the completion of the 
Agreement. 

 

Oregon 
N/A 
 

Pennsylvania 
 
PENNSYLVANIA STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 

1. Sales of certain materials to construction contractors for incorporation into the Owner’s real estate 

may be exempt from Pennsylvania state sales tax. Pennsylvania law 72 P.S. § 7201 allows 

construction contractors to claim the Owner’s sales tax exemption for “Building Machinery and 

Equipment” that is transferred pursuant to the construction contract to the Owner. “Building 

Machinery and Equipment” is “[g]eneration equipment, storage equipment, conditioning 

equipment, distribution equipment and termination equipment” limited to the following:  

i. air conditioning limited to heating, cooling, purification, humidification, dehumidification and 

ventilation; 

ii. electrical; 

http://www.ilru.org/html/publications/directory/northDakota.html
http://www.ilru.org/html/publications/directory/ohio.html
http://www.ilru.org/html/publications/directory/oklahoma.html
http://www.ilru.org/html/publications/directory/oregon.html
http://www.ilru.org/html/publications/directory/pennsylvania.html
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iii. plumbing; 

iv. communications limited to voice, video, data, sound, master clock and noise abatement; 

v. alarms limited to fire, security and detection; 

vi. control system limited to energy management, traffic and parking lot and building access; 

vii. medical system limited to diagnosis and treatment equipment, medical gas, nurse call and 

doctor paging; 

viii. laboratory system; 

ix. cathodic protection system; or 

x. furniture, cabinetry and kitchen equipment. 

The definition also explicitly includes: boilers, chillers, air cleaners, humidifiers, fans, switchgear, 

pumps, telephones, speakers, horns, motion detectors, dampers, actuators, grills, registers, traffic 

signals, sensors, card access devices, guardrails, medial devices, floor troughs and grates and 

laundry equipment, together with integral coverings and enclosures, whether or not the item 

constitutes a fixture or is otherwise affixed to the real estate whether or not damage would be 

done to the item or its surroundings upon removal or whether or not the item is physically located 

within a real estate structure.  

However, the term "building machinery and equipment" shall not include guardrail posts, pipes, 

fittings, pipe supports and hangers, valves, underground tanks, wire, conduit, receptacle and 

junction boxes, insulation, ductwork and coverings thereof.   

2. Contractor will obtain and provide subcontractors with Pennsylvania Exemption Certificates—

Pennsylvania Form Rev-1220 AS—to be filled out and used when purchasing tax-exempt 

“Building Machinery and Equipment” for the project. For purposes of filling out Form Rev-1220 

AS, the Owner’s tax exempt number is 75-259-773. 

  

3. If Contractor or any subcontractor fails to obtain a sales-tax exemption when purchasing “Building 

Machinery and Equipment,” the Contractor or subcontractor shall be responsible for seeking its 

own refund of sales tax expending by filing a Refund Petition with the Pennsylvania Department 

of Revenue Board of Appeals.  

 

Rhode Island 
 
RHODE ISLAND STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Exemption from Rhode Island state sales tax should be allowed for materials purchased by 

Contractor for this project.  Equipment rentals as well as materials not used in the building 
are subject to state sales tax. 

 
 2. The Owner’s tax exempt number is 11034. 
 

South Carolina 
N/A 
 

South Dakota 

Replace section 11 of the Small Project Agreement Between Owner and Contractor (U.S.) with the 
following: 

11. Permits, Surveys, and Taxes. Contractor will obtain and pay for all permits and licenses. 
Contractor will pay all privilege, sales, use, consumer, payroll, workers compensation, 
unemployment, old age pension, surtax, and similar taxes assessed in connection with the 

http://www.ilru.org/html/publications/directory/rhodeIsland.html
http://www.ilru.org/html/publications/directory/southCarolina.html
http://www.ilru.org/html/publications/directory/southDakota.html
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performance of the Work (including without limitation all excise tax). Contractor will also 
obtain and pay for any surveys it needs to perform the Work.  

 

Tennessee 
N/A 
 

Texas 
 
TEXAS STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. The Church of Jesus Christ of Latter-day Saints is a Religious Organization exempt from 

sales tax under Texas Tax Code §151.310.  The general Contractor, when purchasing 

materials and equipment for this Project, should advise the vendors that Owner is an exempt 
organization and that no sales tax will be paid. 

 

Utah 
 
UTAH STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Contractors should be exempt on purchases of material installed or converted into real 

property to be used by the Owner. The Contractor will furnish each vendor with a completed 
Exemption Certificate Form TC-721. The certificate will be prepared by the Contractor for 
each vendor in order to obtain the exemption. 

 
 2. The Owner’s tax exempt number is 11871701-002-STC. 
 
UTAH NOTICE OF INTENT TO OBTAIN FINAL COMPLETION: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 A. Contractor shall file with the State Construction Registry, on its own behalf and/or on behalf of 

Owner, a notice of intent to obtain final completion at least 45 days before the day on which 
the Owner or Contractor files or could file a notice of completion under Utah Code Ann. 
Section 38-1a-506 if: 

1. The completion of performance time under the original contract for construction 
work is greater than 120 days;  

2. The total original construction contract price exceeds $500,000; and 
3. The original contractor or owner has not obtained a payment bond in accordance 

with Utah Code Ann. Section 14-2-1.  
 
UTAH NOTICE OF COMPLETION: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 A. Within five (5) calendar days of final completion of the Project and in compliance with Section 

38-1a-507 Utah Code Annotated, Contractor shall file with the State Construction Registry, 
and copy to Owner, a notice of completion which shall include, without limitation, the following:  

1. The name, address, telephone number, and email address of the person filing 
the notice of completion;  

2. The name of the county in which the Project and/or Project site is located; 
3. The date on which final completion is alleged to have occurred;  
4. The method used to determine final completion; and 
5. One of the following:  

a. The tax parcel identification number of each parcel included in the Project 
and/or Project site;  

http://www.ilru.org/html/publications/directory/tennessee.html
http://www.ilru.org/html/publications/directory/texas.html
http://www.ilru.org/html/publications/directory/utah.html
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b. The entry number of a preliminary notice on the same project that includes 
the tax parcel identification number of each parcel included in the Project 
and/or Project site; or 

c. The entry number of the building permit issued for the Project. 
 B. Notwithstanding any other provision of the Contract Documents to the contrary, Contractor 

and Owner agree that any breach or failure to comply with this Section by the Contractor will 
constitute a breach of contract and the Contractor will be liable for any direct, indirect, or 
consequential damages to the Owner flowing from this breach. 

 
UTAH STATE PROGRESS PAYMENTS AND FINAL PAYMENT: 
 

Replace paragraph 5 of the Small Project Agreement Between Owner and Contractor (U.S.) with the 
following: 
 
5. Payment 
 a. If the Contractor’s Bid Proposal Amount is over $100,000, Contractor will submit to Owner a 

schedule of values which allocates the Contractor’s Bid Proposal Amount to various portions 
of the Work.  This schedule, when accepted by Owner, will be used as a basis for reviewing 
Contractor’s payment requests.   

 b. Progress Payments:  Not more than once each month, Contractor will submit a payment 
request to Owner.  Owner will pay Contractor progress payments for work completed within 
fifteen (15) days after Owner receives: 

  1. Contractor’s progress payment request for work to date;  
  2. A certification by Contractor that Contractor has paid for all labor, materials, and 

equipment relating to the Work covered by prior payment requests and that Contractor 
will pay for all labor, materials, and equipment relating to the Work covered by the 
current payment request; and 

  3. Conditional Waiver and Release Upon Progress Payment documents submitted by 
Contractor (in content complying with Utah Code § 38-1a-802) executed by each of 
the subcontractors performing work and/or providing materials covered by the 
Contractor’s progress payment request.  

 c. Final Payment:  Owner will make full and final payment of the Contract Sum due within thirty 
(30) days of the completion of all of the following requirements: 

  1. Contractor has submitted its final payment request; 
  2. Contractor has submitted a certification that Contractor has paid for all labor, materials, 

and equipment relating to the Work covered by prior payment requests and that 
Contractor will pay for all labor, materials, and equipment relating to the Work covered by 
the final payment request; and 

  3. Contractor has submitted Waiver and Release Upon Final Payment documents (in 
content complying with Utah Code § 38-1a-802) executed by each of the subcontractors 
performing work and/or providing materials covered by the Contractor’s final payment 
request.  

 Acceptance of final payment by Contractor or any Subcontractor will constitute a waiver of 
claims by the payee except for those claims previously made to Owner in writing and identified 
by Contractor in its affidavit as still pending. 

 If the aggregate of previous payments made by Owner exceeds the amount due Contractor, 
Contractor will reimburse the difference to Owner. 

 
d. Owner may modify or reject any payment request if, in Owner’s opinion, the Work for which 

payment is requested is not acceptable or is less complete than represented on the payment 
request. 

 
 e. Upon receipt of any payment from Owner, Contractor will pay to each Subcontractor the amount 

paid to Contractor on account of such Subcontractor's portion of the Work. 
 
 f. Contractor will maintain a copy of each payment request at the Project site for review by the 

Subcontractors. 
 
 g. No payment made, either in whole or in part, by Owner will be construed to be an acceptance of 

defective or improper materials or workmanship. 
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Vermont 
 
VERMONT STATE SALES TAX: 
 
Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 
 1. Purchases of building materials and supplies should be exempt from Vermont state sales tax 

if those materials and supplies are consumed in the construction of this Project. 
 
 2. The Owner’s tax exempt number is 450-870234341F-01. 
 
 

Virginia  
N/A 
 

Washington 
 
WASHINGTON STATE CONTRACTOR DISCLOSURE NOTICE: 
 

Add the following to the Small Project Agreement Between Owner and Contractor (U.S.): 
 

 1. For Projects in state of Washington, the Contractor will provide a 'job site' disclosure notice 
in accordance with Statute 60.04.230.  Contractor will post this notice at the job site.  This 
notice will detail the following: 

 a. Legal description and street address of the construction site. 
b. Property Owner's name address, and phone number as shown in the Contract 

Documents. 
 c. Contractor's registration number and identification. 
 d. Contractor's business name, address, and telephone number. 

 
WASHINGTON STATE COMPENSATION: 
 

Replace section 4 in the Small Project Agreement Between Owner and Contractor (U.S.) with the 
following: 
 

1. Compensation. Owner will pay Contractor for performance of Contractor’s obligations under the 
Contract Documents the sum of       Dollars ($     ) (the “Contract Sum”), plus applicable 
sales tax. This Contract Sum includes all labor, materials, equipment, tools, costs, expenses, 
work and services of Contractor and its subcontractors necessary to perform the Work in 
accordance with the terms of this Agreement, including without limitation travel, communications, 
and copying costs.  

 

West Virginia 
N/A 
 

Wisconsin 
N/A 
 

Wyoming  
N/A 
 
 
 END OF DOCUMENT 
 
 

http://www.ilru.org/html/publications/directory/vermont.html
http://www.ilru.org/html/publications/directory/virginia.html
http://www.ilru.org/html/publications/directory/washington.html
http://www.ilru.org/html/publications/directory/westVirginia.html
http://www.ilru.org/html/publications/directory/wisconsin.html
http://www.ilru.org/html/publications/directory/wyoming.html
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SMALL PROJECT AGREEMENT  
BETWEEN OWNER AND CONTRACTOR 

Fixed Sum (U.S.) 

The Church of Jesus Christ of Latter-day Saints, a Utah corporation sole (“Owner”) and  (“Contractor”) enter 
into this Small Project Agreement Between Owner and Contractor (U.S.) (“Agreement”) and agree as follows: 

1. Property/Project.

Property/Project Number:
Property Address (“Project Site”):
Project Type:
Project Name (“Project”):
Stake Name:

2. Scope of Work. Contractor will furnish all labor, materials, tools, and equipment necessary to complete the 
Work in accordance with the Contract Documents. The Work is all labor, materials, tools, equipment,
construction, and services required by the Contract Documents (the “Work”).

3. Contract Documents. Contract Documents consist of:
a. This Agreement;
b. Supplementary Conditions for Small Project Agreement Between Owner and Contractor (U.S.);
c. The Specifications (Division 01 and Divisions );
d. Drawings entitled and dated ; 
e. Addendum No. with date(s) ; 
g. All written Field Changes, written Construction Change Directives and written Change Orders when 

prepared and signed by Owner and Contractor.

4. Compensation. Owner will pay Contractor for performance of Contractor’s obligations under the Contract
Documents the sum of Dollars ($ ) (the “Contract Sum”). This Contract Sum includes all labor,
materials, equipment, tools, costs, expenses, work and services of Contractor and its subcontractors
necessary to perform the Work in accordance with the terms of this Agreement, including without limitation 
travel, communications, and copying costs.

5. Payment.
a. If the Contract Sum is over $100,000 or if otherwise requested by Owner, Contractor will submit to Owner

a schedule of values which allocates the Contractor’s Bid Proposal Amount to various portions of the 
Work. This schedule, when accepted by Owner will be used as a basis for reviewing Contractor’s
payment requests.

b. Not more than once each month, Contractor will submit a payment request to Owner. Owner will pay
Contractor for work completed within thirty (30) days after Owner receives:
1) Contractor’s payment request for work to date;
2) a certification by Contractor that Contractor has paid for all labor, materials, and equipment relating to

the Work covered by prior payment requests and that Contractor will pay for all labor, materials, and
equipment relating to the Work covered by the current payment request; and

3) releases of all mechanics’ liens and claims of subcontractors, laborers, or material suppliers who
supplied labor and/or materials for the Work covered by the payment request.

4) updated Construction Schedule.
c. Owner may modify or reject the payment request if, in Owner’s opinion, the Work for which payment is

requested is not acceptable or is less complete than represented on the payment request.
d. Contractor will timely pay subcontractors their portion of fees and expenses that Owner has paid to

Contractor.
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6. Extras and Change Orders.  
a. Owner may order changes in the Work by altering, adding to, or deducting from the Work. In the event of 

such a change, the Contract Sum and/or the time of completion will be adjusted to reflect the change by 
means of a written Change Order signed by Contractor and Owner. Contractor will not commence work 
on any change until either: (a) Contractor and Owner have executed a Change Order; or (b) Owner has 
issued a written order for the change acknowledging that there is a dispute regarding the compensation 
adjustment relating to the change. If Contractor proceeds with a change in the Work without complying 
with the preceding sentence, Contractor agrees that it will not be entitled to any additional compensation 
for such change.  

b. For any Change Order, Contractor will timely furnish a proposal for the Change Order containing a price 
breakdown itemized as required by Owner. The break down will be in sufficient detail to allow Owner to 
determine any increase or decrease in the Contractor’s direct out of pocket cost to perform the Change 
Order Work.  Any amount claimed for Subcontractors will be supported by a similar price breakdown and 
will itemize the Subcontractor’s direct out of pocket costs as well as profit and overhead charges resulting 
from the Change in the Work. Profit and overhead will be subject to the following limitations: 
1. The Subcontractor’s profit and overhead will not exceed eight (8%) percent of Subcontractor’s Direct 

Costs. 
2. Contractor's profit and overhead mark-up on work performed by its own crews will not exceed five 

(5%) percent of Contractor’s direct out of pocket costs for such work. 
3. Contractor's profit and overhead mark up on work performed by Subcontractors will not exceed five 

percent (5%).  
4. Amounts due Owner as a result of a credit change will be the actual net decrease in the Contractor’s 

direct out of pocket costs to perform the Work as a result of the Change in the Work.  Overhead and 
profit for the Change Order will be calculated based on the net increase or decrease in Contractor’s 
direct out of pocket costs resulting from the Change in the Work. 

 
7. Warranty and Correction of Work.  For all Work, services, labor, materials, products, and equipment 

provided under the Contract Documents, Contractor provides and extends to Owner all statutory, common 
law, and standard industry warranties as well as those warranties set forth in Owner’s Contract Documents.  
Unless a longer period is specified by Owner’s Contract Documents or otherwise, Contractor, at a minimum 
and in addition to all other warranties, warrants all Work under the Contract Documents for at least one year. 
Specifically, and without limitation, Contractor will promptly correct at its own expense: 
a.  any portion of the Work which 

1) fails to conform to the requirements of the Contract Documents, or 
2) is rejected by the Owner as defective or because it is damaged or rendered unsuitable during 

installation or resulting from failure to exercise proper protection. 
b. any defects due to faulty materials, equipment, or workmanship which appear within a period of one year 

from the date of completion of the Work or within such longer period of time as may be prescribed by law 
or the terms of any applicable special warranty required by the Contract Documents. 

8. Time of Completion. Contractor will complete the Work and have it ready for Owner’s inspection within  
      (     ) calendar days from Notice to Proceed issued by Owner. Time is of the essence. If Contractor 
is delayed at any time in the progress of the Work by any act or neglect of Owner, or by changes in the Work, 
or by strikes, lockouts, unusual delay in transportation, unavoidable casualties, or acts of nature beyond 
Contractor’s control, then the time for completion will be extended by the time that completion of the Work is 
delayed. However, Contractor expressly waives any damages for any such delays. 

9. Owner Provided Items.  Owner may provide furnishings, equipment, and/or other items for the Project. 
Contractor will install items furnished by Owner and/or receive, store, and protect such items on site until the 
date Owner accepts the Project. 

 
10. Product Requirements.  Contractor will provide products that comply with Contract Documents, are 

undamaged, and, unless otherwise indicated, are new and unused at time of installation. Contractor will provide 
products complete with accessories, trim, finish, safety guards, and other devices and details needed for 
complete installation and for intended use and effect. 
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11. Permits, Surveys, and Taxes. Contractor will obtain and pay for all permits and licenses, and also pay any 
applicable taxes. Contractor will also obtain and pay for any surveys it needs to perform the Work.  

12. Independent Contractor Relationship. Contractor is not an agent or employee of Owner but is an 
independent contractor. 

13. Comply with Laws.  Contractor will comply, and ensure that all subcontractors comply, with all applicable 
laws, ordinances, rules, regulations, covenants, and restrictions.  

14. Indemnity and Hold Harmless.   
a. Contractor will indemnify and hold harmless Owner and Owner's representatives, employees, agents, 

architects, and consultants from and against any and all claims, liens, damages, liability, demands, costs, 
judgments, awards, settlements, causes of action, losses and expenses (collectively “Claims” or “Claim”), 
including but not limited to attorney fees, consultant fees, expert fees, copy costs, and other expenses, 
arising out of or resulting from performance of or failure to perform the Work, attributable to bodily injury, 
sickness, disease, or death, or to injury to or destruction of real or personal property, including loss of use 
resulting therefrom, except to the extent that such liability arises out of the negligence of Owner, its 
representatives, agents, and employees. This indemnity includes, without limitation, indemnification of 
Owner from all losses or injury to Owner’s property, except to the extent that such loss or injury arises out 
of the negligence of Owner, its representatives, agents, and employees. This indemnity applies, without 
limitation, to include Claims occurring both during performance of the Work and/or subsequent to 
completion of the Work.  In the event that any Claim is caused in part by a party indemnified hereunder, 
that party will bear the cost of such Claim to the extent it was the cause thereof. In the event that a 
claimant asserts a Claim for recovery against any party indemnified hereunder, the party indemnified 
hereunder may tender the defense of such Claim to Contractor. If Contractor rejects such tender of 
defense and it is later determined that the negligence of the party indemnified hereunder did not cause all 
of the Claim, Contractor will reimburse the party indemnified hereunder for all costs and expenses 
incurred by that party in defending against the Claim. Contractor will not be liable hereunder to indemnify 
any party for damages resulting from the sole negligence of that party. 

b. In addition to the foregoing, Contractor will be liable to defend Owner in any lawsuit filed by any Subcon-
tractor relating to the Project.  Where liens have been filed against Owner's property, Contractor (and/or 
its bonding company which has issued bonds for the Project) will obtain lien releases and record them in 
the appropriate county and/or local jurisdiction and provide Owner with a title free and clear from any liens 
of Subcontractors.  In the event that Contractor and/or its bonding company are unable to obtain a lien 
release, Owner in its absolute discretion may require Contractor to provide a bond around the lien or a 
bond to discharge the lien, at Contractor's sole expense.  

c. In addition to the foregoing, Contractor will indemnify and hold Owner harmless from any claim of any 
other contractor resulting from the performance, nonperformance or delay in performance of the Work by 
Contractor. 

d. The indemnification obligation herein will not be limited by a limitation on the amount or type of damages, 
compensation or benefits payable by or for Contractor or a Subcontractor under workers compensation 
acts, disability benefit acts, or other employee benefit acts. 

 
15. Work Restrictions. Contractor will ensure that Contractor, its agents, employees, and subcontractors: 

a. Do not use or consume alcohol or cannabis, or illegally use drugs, on the Project Site or enter on or 
perform any Work on the Project Site while under their influence. 

b. Do not smoke or vape anything on the Project Site. Do not use tobacco in any form on the Project Site. 
c. Do not perform Work on the Project Site on Sundays except for emergency work. 
d. Refrain from using profanity or being discourteous or uncivil to others on the Project Site or while 

performing Work under this Agreement. 
e. Do not view or allow pornographic or other indecent materials on the Project Site. 
f. Do not play obnoxious and/or loud music on the Project Site. Do not play any music within existing 

facilities. 
g. Refrain from wearing immodest, offensive, or obnoxious clothing, while on the Project Site. 
h. Do not bring weapons on the Project Site. 
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16. Safety Hazards.  Contractor will ensure that no work or services will be performed that may pose an undue 
safety hazard to Contractor, Contractor’s employees, or any other person.   

17. Contractor’s Insurance. Prior to performing any work, Contractor will obtain and maintain during the term of 
this Agreement the following insurance:  
a. Workers Compensation Insurance or evidence of exemption. 
b. Employers Liability Insurance with minimum limits of the greater of $500,000 E.L. each accident, $500,000 

E. L. disease-each employee, $500,000 E.L. disease-policy limit or as required by the law of the state in 
which the Project is located. 

c. Commercial General Liability Insurance – ISO Form CG 00 01 (12/07) or equivalent Occurrence policy 
which will provide primary coverage to the additional insureds (the Owner and the Architect) in the event of 
any Occurrence, Claim, or Suit with: 
1) Limits of the greater of:  Contractor’s actual coverage amounts or the following: 

a) $2,000,000 General Aggregate; 
b) $2,000,000 Products - Comp/Ops Aggregate; 
c) $1,000,000 Personal and Advertising Liability; 
d) $1,000,000 Each Occurrence; and 
e) $50,000 Fire Damage to Rented Premises (Each Occurrence) 

2) Endorsements attached to the General Liability policy including the following or their equivalent:  
a) ISO Form CG-25-03 (05/09), Amendment of Limits of Insurance (Designated Project or Premises) 

describing the Agreement and specifying limits as shown above. 
b) ISO Form CG 20 10 (07/04), Additional Insured – Owners, Lessees, Or Contractors (Form B), 

naming Owner and Architect as additional insureds. 
d. Automobile Liability Insurance, with: 

1) Combined Single Limit each accident in the amount of no less than $500,000; and 
2) Coverage applying to "Any Auto" or its equivalent.  

Contractor will provide evidence of these insurance coverages to Owner by providing an ACORD 25 
(2010/05) Form or its equivalent: (1) listing Owner as the Certificate Holder and Additional Insured on the 
general liability and any excess liability policies, (2) listing the insurance companies providing coverage (all 
companies listed must be rated in A.M. Best Company Key Rating Guide-Property-Casualty and each 
company must have a rating of B+ Class VII or higher), (3) attaching the endorsements set forth above for the 
Certificate of Liability Insurance, and (4) bearing the name, address and telephone number of the producer 
and signed by an authorized representative of the producer.  (The signature may be original, stamped, or 
electronic.)  Notwithstanding the foregoing, Owner may, in writing and at its sole discretion, modify these 
insurance requirements.   

18. Resolution of Disputes. In the event there is any dispute arising under the Contract Documents which 
cannot be resolved by agreement between the parties, either party may submit the dispute with all 
documentation upon which it relies to Director of Architecture, Engineering, and Construction, 50 East North 
Temple, Salt Lake City, Utah 84150, who will convene a dispute resolution conference within thirty (30) days.  
The dispute resolution conference will constitute settlement negotiations and any settlement proposal made 
pursuant to the conference will not be admissible as evidence of liability.  In the event that the parties do not 
resolve their dispute pursuant to the dispute resolution conference, either party may commence legal action to 
resolve the dispute.  Any such action must be commenced within six (6) months from the first day of the 
dispute resolution conference or be time barred.  Submission of the dispute to the Director as outlined above 
is a condition precedent to the right to commence legal action to resolve any dispute.  In the event that either 
party commences legal action to adjudicate any dispute without first submitting the dispute to the Director, the 
other party will be entitled to obtain an order dismissing the litigation without prejudice and awarding such 
other party any costs and attorney fees incurred by that party in obtaining the dismissal, including without 
limitation copy costs, and expert and consultant fees and expenses. Pending final resolution of a dispute 
hereunder, Contractor will proceed diligently with the performance of its obligations pursuant to this 
Agreement.   

19. Termination by Contractor. In the event Owner materially breaches any term of the Contract Documents, 
Contractor will promptly give Written Notice of the breach to Owner.  If Owner fails to cure the breach within 
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ten (10) days of the Written Notice, Contractor may terminate this Agreement by giving Written Notice to 
Owner and recover from Owner the percentage of the Contract Sum represented by the Work completed on 
the Project site as of the date of termination together with any out of pocket loss Contractor has sustained 
with respect to materials and equipment as a result of the termination prior to completion of the Work, less 
any offsets.  Contractor will not be entitled to unearned profits or any other compensation or damages as a 
result of the termination and hereby waives any claim therefor.  Contractor will provide to Owner all warranty, 
as built, inspection, and other close out documents as well as materials that Contractor has in its possession 
or control at the time of termination.  Without limitation, Contractor’s indemnities and obligations as well as all 
warranties relative to Work provided through the date of termination survive a termination hereunder. 

20. Termination by Owner for Cause. Should Contractor fail to timely provide Owner with the certificates of 
insurance, make a general assignment for the benefit of its creditors, fail to apply enough properly skilled 
workmen or specified materials to properly prosecute the Work in accordance with Contractor’s schedule, or 
otherwise materially breach any provision of the Contract Documents, then Owner may, without any prejudice 
to any other right or remedy, give Contractor Written Notice thereof.  If Contractor fails to cure its default 
within ten (10) days, Owner may terminate this Agreement by giving Written Notice to Contractor.  In such 
case, Owner may, in Owner’s sole discretion, take legal assignment of subcontracts and other contractual 
rights of Contractor and/or take possession of the premises and all materials, tools, equipment, and 
appliances thereon, and finish the Work by whatever method Owner deems expedient.  Contractor will not be 
entitled to receive any further payment until the Work is finished.  If the unpaid balance of the Contract Sum 
exceeds the expense of finishing the Work, including compensation for additional administrative, architectural, 
consultant, and legal services (including without limitation attorney fees, expert fees, copy costs, and other 
expenses), such excess will be paid to Contractor, less any offsets.  If such expense exceeds the unpaid 
balance, Contractor will pay the difference to Owner.  Contractor will provide to Owner all warranty, as built, 
inspection, and other close out documents as well as materials that Contractor has in its possession or control 
at the time of termination.  Without limitation, Contractor’s indemnities and obligations as well as all warranties 
relative to Work provided through the date of termination survive a termination hereunder. 

21. Termination by Owner for Convenience. Notwithstanding any other provision contained in the Contract 
Documents, Owner may, without cause and in its absolute discretion, terminate this Agreement at any time.  
In the event of such termination, Contractor will be entitled to recover from Owner the percentage of the 
Contract Sum equal to the percentage of the Work which Owner and/or its architect determines has been 
completed on the Project site as of the date of termination together with any out of pocket loss Contractor has 
sustained with respect to materials and equipment as a result of the termination prior to completion of the 
Work, less any offsets.  Contractor will not be entitled to unearned profits or any other compensation as a 
result of the termination and hereby waives any claim therefor.  Contractor will provide to Owner all warranty, 
as built, inspection, and other close out documents as well as materials that Contractor has in its possession 
or control at the time of termination.  Owner may, in Owner’s sole discretion, take legal assignment of 
subcontracts and other contractual rights of Contractor.  Without limitation, Contractor’s indemnities and 
obligations as well as all warranties relative to Work provided through the date of termination survive a 
termination hereunder. 
 

22. Enforcement. In the event either party commences legal action to enforce or rescind any term of this 
Agreement, the prevailing party will be entitled to recover its attorney fees, costs and legal expenses, including 
without limitation all copy costs and expert and consultant fees and expenses, incurred in that action and on all 
appeals, from the other party. 
 

23. Ownership of Materials, Products, and Intellectual Property Rights.  Owner will retain ownership and 
intellectual property rights in all plans, designs, drawings, documents, concepts, and materials provided by or 
on behalf of Owner to Contractor and to all work products of Contractor and its subcontractors for products, 
services, and Work provided under this Agreement, such products, services, and Work of Contractor and its 
subcontractors constituting works made for hire. Neither Contractor nor its subcontractors will reuse any portion 
of such items provided by Owner or work products developed by Contractor or its subcontractors for Owner 
pursuant to this Agreement or disclose any such items to any third party without the prior written consent of 
Owner. Owner may withhold its consent in its absolute discretion.  Contractor shall obtain the written agreement 
of each of its subcontractors to the terms of this section prior to permitting the subcontractor to perform any 
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services contemplated by this Agreement. 
 

24. Comply with Intellectual Property Rights of Others.  Contractor represents and warrants that no Work or 
services (with its means, methods, goods, and services attendant thereto), provided to Owner will infringe or 
violate any right of any third party and that Owner may use and exploit such Work, means, methods, goods, 
and services without liability or obligation to any person or entity (specifically and without limitation, such Work, 
means, methods, goods, and services will not violate rights under any patent, copyright, trademark, or other 
intellectual property right or application for the same). 
 

25. Ownership and Use of Renderings and Photographs.  Renderings, photographs, and/or other images of or 
representing the services, Work, or any improvement on or relative to the Project Site, whether created before, 
during, or at completion of construction (and whether created by Owner, Contractor, or Contractor’s 
subcontractors), are the property of the Owner.  Contractor hereby transfers and assigns to Owner all ownership 
and intellectual property rights that Contractor and/or its subcontractors may have in and to all such renderings, 
photographs, and other images.  The Owner reserves all rights including copyrights and other intellectual 
property rights to such renderings, photographs, and other images.  No such renderings, photographs, or other 
images shall be used or distributed without written consent of the Owner. 
 
 

26. Public Statements.  Contractor will not make any statements or provide any information to the media about 
the Project or Work without the prior written consent of Owner.  If Contractor receives any requests for 
information from media, Contractor will refer such requests to Owner. 
 

27. Confidentiality.  Contractor shall ensure that Contractor and its subcontractors, and the employees, agents 
and representatives of Contractor and its subcontractors, maintain in strict confidence, and shall use and 
disclose only as authorized by Owner all Confidential Information of Owner that Contractor receives in 
connection with the performance of this Agreement. Notwithstanding the foregoing, Contractor may use and 
disclose any information to the extent required by an order of any court or governmental authority, but only after 
it has notified Owner and Owner has had an opportunity to obtain reasonable protection for such information in 
connection with such disclosure.  For purposes of this Agreement, “Confidential Information” means: 
a. The name or address of any affiliate, customer or contractor of Owner or any information concerning the 

transactions of any such person with Owner; 
b. Any contracts, agreements, business plans, budgets or other financial information, renderings, 

photographs, and materials provided by Owner, relating to the Work or any improvement on the Project 
Site to the extent such has not been made available to the public by the Owner; 

c. Any other information that is marked or noted as confidential at the time of its disclosure. 
 

28. No Commercial Use of Transaction or Relationship.  Without the prior written consent of Owner, which 
Owner may grant or withhold in its sole discretion, neither Contractor nor Contractor’s affiliates, officers, 
directors, agents, representatives, shareholders, members, Subcontractors, or employees shall make any 
private commercial use of their relationship to Owner or the Project, including, without limitation: 
a. By referring to the Owner or Project verbally or in any sales, marketing or other literature, letters, client 

lists, press releases, brochures or other written materials except as may be necessary for Contractor to 
perform Contractor’s obligations under the terms of this Agreement;  

b. By using or allowing the use of any photographs of the Work or Project or any part thereof, or of any 
service marks, trademarks or trade names or other intellectual property now or which may hereafter be 
associated with, owned by or licensed by Owner, in connection with any work, service or product; or 

c. By contracting with or receiving money or anything of value from any person or commercial entity to 
facilitate such person or entity obtaining any type of commercial identification, advertising or visibility in 
connection with the Owner or Project. 

Notwithstanding the foregoing, Contractor may include a reference to Owner or the Project in a professional 
résumé or other similar listing of Contractor’s references without seeking Owner’s written consent in each 
instance, provided that such reference to Owner or the Project is included with at least several other similar 
references to projects of different owners and is given no more prominence than such other references. 
 

29. Entire Agreement.  This Agreement contains the entire and integrated agreement between the parties hereto 
and supersedes all prior negotiations, representations, or agreements, either written or oral, relating to the 
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Project.  This Agreement may be amended only by a writing signed by both parties. This Agreement will not be 
construed to create a contractual relationship of any kind between any persons or entities other than Owner 
and Contractor. 
 

30. Assignment. Contractor will not assign any right or obligation hereunder without the prior written consent of 
the Owner, which consent may be granted or withheld in Owner’s absolute discretion.   
 

31. Governing Law. The parties acknowledge that the Contract Documents have substantial connections to the 
State of Utah.  The Contract Documents will be deemed to have been made, executed, and delivered in Salt 
Lake City, Utah.  To the maximum extent permitted by law, (i) the Contract Documents and all matters related 
to their creation and performance will be governed by and enforced in accordance with the laws of the State of 
Utah, excluding conflicts of law rules, and (ii) all disputes arising from or related to the Contract Documents will 
be decided only in a state or federal court located in Salt Lake City, Utah and not in any other court or state.  
Toward that end, the parties hereby consent to the jurisdiction of the state and federal courts located in Salt 
Lake City, Utah and waive any other venue to which they might be entitled by virtue of domicile, habitual 
residence, place of business, or otherwise. 
 
 

32. Effective Date. The effective date of this Agreement is the date indicated by Owner’s signature. 
 
 
OWNER: CONTRACTOR: 
The Church of Jesus Christ of Latter-day Saints, 
a Utah corporation sole 

      

Signature: Signature: 

Print Name:       Print Name:        

Title:       Title:        

Address:   
      

Address:   
      

Telephone No:       Telephone No:       

Facsimile No:       Facsimile No:       

Email:        Email:        

Effective Date:      Fed. I.D. or SSN:       

 License No:       

Reviewed By:       Date Signed:       
 
 































































































































































































































 

 

Helena Distribution Store – 

Project # 89018312501 

08 0671 - 1 Hardware Group and Keying 

Schedules 

SECTION 08 0671  
HARDWARE GROUP AND KEYING SCHEDULES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Includes But Not Limited To: 

1. Furnish and install door hardware and keying as described in Contract Documents. 

1.02 REFERENCES 

A. Definitions: 

1. Builders Hardware Manufacturer's Association (BHMA) Hardware Functions: 

a. F75 Passage Latch:  Latch bolt operated by lever from either side at all times. 

b. F76 Privacy Lock:  Latch bolt operated by lever from either side.  Outside lever 
locked by push button inside and unlocked by emergency key from outside or rotating 
lever from inside. 

c. F109 Office Door Lock:  Dead locking latch bolt operated by lever from either side, 
except when outside lever is locked by turn button in inside lever.  When outside 
lever is locked, latch bolt is operated by key in outside lever or by rotating inside 
lever.  Turn button must be manually rotated to unlock outside lever. 

d. F84 Classroom Deadlock:  Dead locking latch bolt operated by lever from either side, 
except when outside lever is locked, latch bolt is operated by key in outside lever or 
by rotating inside lever. 

e. F86 Utility Space Door Lock:  Dead locking latch bolt operated by key in outside lever 
or by rotating inside lever.  Outside lever is always fixed. 

f. F91 Store Door Lock:  Deadlocking latch operated by either lever.  Key in either lever 
locks / unlocks both levers. 

g. F109 Entrance Lock:  Turn/push button locking:  Pushing and turning button 
disengages outside lever, requiring using of key until button is manually 
unlocked.  Push-button locking:  Pushing button disengages outside lever until 
unlocked by key or by turning inside lever.  Disengages outside spindle from latch 
when locked. 

h. E2142 Deadbolt:  Dead bolt operated by key from either side.  Bolt automatically 
dead locks when fully thrown. 

i. E2152 Deadbolt:  Dead bolt operated by key from outside and turn unit from 
inside.  Bolt automatically dead locks when fully thrown. 

1.03 DELIVERY, STORAGE, AND HANDLING 

A. Delivery And Acceptance Requirements: 

1. Materials shall be delivered in original, unopened packages with labels intact. 

PART 2 HARDWARE GROUPS 

2.01 INTERIOR DOORS 

A. Group 26: 

1. 1 set: Smoke Gaskets. 

2. 1 each: Acoustic Seal. 

3. 3 each: Hinges. 

4. 1 each: Lockset Function F109. 

5. 1 each: Stop. 

B. Group 32: 

1. 1 set: Smoke Gaskets. 

2. 1 each: Closer. 

3. 3 each: Hinges. 

4. 1 each: Lockset, Function F76. 

C. Group 50F: 
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1. General: 

a. 1 set: Smoke Gaskets. 

2. Active Leaf: 

a. 1 each: Deadbolt, Function E2152. 

b. 3 each: Hinges. 

c. 1 each: Stop. 

3. Inactive Leaf: 

a. 1 each: Astragal (font side of door). 

b. 1 each: Dummy Latchset, (pull side only). 

c. 1 each: Flush Bolt (top). 

PART 3 KEYING SCHEDULE FOR FINISH HARDWARE 

3.01 KEYING SCHEDULE 

A. Keying Schedule: 

1. Keying Schedule to be provided by Owner.   

2. Provide interior keying system that includes Master Key and Change Key levels.  Pin locks 
so pins in Master Keys are two numbers minimum different between Master Keys and 
associated change keys.  Provide six AA Master Keys. 

 

END OF SECTION  08 0671 
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Helena Distribution Store – Project 
# 89018312501

22 0501 - 1 Common Work Results for 
Plumbing

SECTION 22 0501 
COMMON WORK RESULTS FOR PLUMBING

PART 1  GENERAL
1.01SUMMARY

A. Includes But Not Limited To:
1. Common requirements and procedures for plumbing systems.
2. Responsibility for proper operation of electrically powered equipment furnished under this 

Division.
3. Furnish and install sealants relating to installation of systems installed under this Division.

B. Products Furnished But Not Installed Under This Section:
1. Sleeves, inserts, supports, and equipment for plumbing systems installed under other 

Sections.
1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Exterior concrete pads and bases for mechanical 
equipment.

B. Section 05 5000 - Metal Fabrications:  Quality and requirements for welding.
C. Section 07 9200 - Joint Sealants:  Elastomeric Joint Sealant:  Quality at building exterior.
D. Sections 09 9113 - Exterior Painting:  Painting of plumbing items requiring field painting.
E. Sections 09 9123 - Interior Painting:  Painting of plumbing items requiring field painting.
F. Division 26: 'Electrical' for raceway and conduit, unless specified otherwise, and line voltage wiring.
G. Division 33:  'Utilities' for piped utilities.
H. Slots and openings through floors, walls, ceilings, and roofs provided under other Divisions in their 

respective materials.
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
B. FM (AG) - FM Approval Guide current edition.
C. ITS (DIR) - Directory of Listed Products Current Edition.
D. NEMA MG 1 - Motors and Generators 2021.
E. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.
F. UL (DIR) - Online Certifications Directory Current Edition.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination: See drawings for details.
B. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the work of 

this section; require attendance by all affected installers.
C. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious manner.
D. Scheduling: [____].

1.05 SUBMITTALS
A. Action Submittals:

1. Product Data:
a. Manufacturer's catalog data for each manufactured item.
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1) Provide section in submittal for each type of item of equipment.  Include 
Manufacturer's catalog data of each manufactured item and enough information to 
show compliance with Contract Document requirements.  Literature shall show 
capacities and size of equipment used and be marked indicating each specific item 
with applicable data underlined.

2) Include name, address, and phone number of each supplier.
b. Informational Submittals:

1) Design Submittals:
(a) See individual specification sections in Division 22 for Submittals required.

2) Qualification Statement:
(a) Plumbing Subcontractor:

(1) Provide Qualification documentation if requested by Architect or Owner.
(b) Installer:

(1) Provide Qualification documentation if requested by Architect or Owner.
B. Shop Drawings:  Indicate [____].
C. Certificate:  Certify that products of this section meet or exceed specified requirements.
D. Delegated Design Data:  Indicate [____].
E. Test Reports:  Indicate [____].
F. Evaluation Service Reports:  Show compliance with specified requirements.
G. Manufacturer's Instructions:  Indicate [____].
H. Source Quality Control Submittals:  [____].
I. Field Quality Control Submittals:  [____].
J. Manufacturer Reports:  Indicate [____].
K. Designer's Qualification Statement.
L. Manufacturer's Qualification Statement.
M. Installer's Qualification Statement.
N. Operation Data:  [____].
O. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been 

completed in Owner's name and registered with manufacturer.
P. Project Record Documents:  Record actual locations of [____].

1.06 QUALITY ASSURANCE
A. Regulatory Agency Sustainability Approvals:

1. Perform work in accordance with applicable provisions of Plumbing Codes applicable to 
Project.  Provide materials and labor necessary to comply with rules, regulations, and 
ordinances.

2. In case of differences between building codes, laws, local ordinances, utility company 
regulations, and Contract Documents, the most stringent shall govern.  Notify Architect in 
writing of such differences before performing work affected by such differences.

3. Identification:
a. Motor and equipment name plates as well as applicable UL and AGA labels shall be in 

place when Project is turned over to Owner.
B. Qualifications:  Requirements of Section 01 4000 - Quality Requirements apply, but not limited to 

the following:
1. Plumbing Subcontractor:

a. Company specializing in performing work of this section.
1) Minimum five (5) years’ experience in plumbing installations.
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2) Minimum five (5) satisfactorily completed installations in past three (3) years of 
projects similar in size, scope, and complexity required for this project before 
bidding.

b. Upon request, submit documentation.
2. Installer:

a. Licensed for area of Project.
b. Designate one (1) individual as project foremen who shall be on site at all times during 

installation and experienced with installation procedures required for this project.
c. Upon request, submit documentation.

C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 
section, with at least three years of documented experience.

D. Installer Qualifications:  Company specializing in performing work of the type specified and with at 
least three years of documented experience.

E. Testing Agency Qualifications:  Independent firm specializing in performing testing and inspections 
of the type specified in this section.

F. Preconstruction Testing:  [____].
G. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced 

document that prescribes execution requirements.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Acceptance Requirements:
1. Accept valves on site in shipping containers with labeling in place.
2. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 

installation.
B. Storage and Handling Requirements:

1. In addition to requirements specified in Division 01, stored material shall be readily accessible 
for inspection by Architect until installed.

2. Store items subject to moisture damage in dry, heated spaces.
1.08 WARRANTY

A. Manufacturer Warranty:
1. Provide certificates of warranty for each piece of equipment made out in favor of the Owner.

B. Special Warranty:
1. Guarantee plumbing systems to be free from noise in operation that may develop from failure 

to construct system in accordance with Contract Documents.
2. If plumbing sub-contractor with offices located more than 150 miles from Project site is used, 

provide service / warranty work agreement for warranty period with local plumbing sub-
contractor approved by Architect.  Include copy of service / warranty agreement in warranty 
section of Operation And Maintenance Manual.

PART 2  PRODUCTS
2.01 COMPONENTS

A. Components shall bear Manufacturer's name and trade name.  Equipment and materials of same 
general type shall be of same make throughout work to provide uniform appearance, operation, and 
maintenance.

B. Pipe and Pipe Fittings:
1. Weld-O-Let and Screw-O-Let fittings are acceptable.

C. Sleeves:
1. General:

a. Two sizes larger than bare pipe or insulation on insulated pipe.
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2. In Concrete and Masonry:
a. Standard weight galvanized iron pipe, Schedule 40 PVC, or 14 gage galvanized sheet 

metal.
D. Valves:

1. Valves of same type shall be of same manufacturer.
PART 3  EXECUTION

3.01 INSTALLERS
A. Acceptable Installers:

1. Meet Quality Assurance Installer Qualifications as specified in Part 1 of this specification.
B. Substitution Limitations:  Same as specified for products; see Section 01 6000 - Product 

Requirements.
3.02 INSTALLERS

A. Approved Installers. See Section 01 4000 - Quality Requirements:
1. Plumbing Subcontractor Contact Information:

a. [____].
b. [____].
c. [____].

B. Approved Installers. See Section 01 4000 - Quality Requirements:
1. Approved Plumbing Subcontractors shall be pre-approved in accordance with Supplementary 

Conditions and included in Construction Documents by Addendum.
C. Approved Installers.  See Section 01 4000 - Quality Requirements:

1. Meet Quality Assurance Installer Qualifications as specified in Part 1 of this specification.
3.03 EXAMINATION

A. Drawings:
1. Plumbing Drawings show general arrangement of piping, equipment, etc.  Follow as closely 

as actual building construction and work of other trades will permit.
2. Mechanical Drawings show general arrangement of piping, equipment, etc.  Follow as closely 

as actual building construction and work of other trades will permit.
3. Consider Architectural and Structural Drawings part of this work insofar as these drawings 

furnish information relating to design and construction of building.  These drawings take 
precedence over Plumbing Drawings.

4. Because of small scale of Drawings, it is not possible to indicate all offsets, fittings, and 
accessories that may be required.  Investigate structural and finish conditions affecting this 
work and arrange work accordingly, providing such fittings, valves, and accessories required 
to meet conditions.

B. Verification of Conditions:
1. Examine premises to understand conditions that may affect performance of work of this 

Division before submitting proposals for this work.  Examine adjoining work on which 
plumbing work is dependent for efficiency and report work that requires correction.

2. Ensure that items to be furnished fit space available.  Make necessary field measurements to 
ascertain space requirements including those for connections and furnish and install 
equipment of size and shape so final installation shall suit true intent and meaning of Contract 
Documents.  If approval is received by Addendum or Change Order to use other than 
originally specified items, be responsible for specified capacities and for ensuring that items to 
be furnished will fit space available.

3. Check that slots and openings provided under other Divisions through floors, walls, ceilings, 
and roofs are properly located.  Perform cutting and patching caused by neglecting to 
coordinate with Divisions providing slots and openings at no additional cost to Owner.
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4. No subsequent allowance for time or money will be considered for any consequence related 
to failure to examine site conditions.

3.04 PREPARATION
A. Changes Due to Equipment Selection:

1. Where equipment specified or otherwise approved requires different arrangement or 
connections from that shown in Contract Documents, submit drawings showing proposed 
installations.

2. If proposed changes are approved, install equipment to operate properly and in harmony with 
intent of Contract Documents.  Make incidental changes in piping, ductwork, supports, 
installation, wiring, heaters, panelboards, and as otherwise necessary.

3. Provide additional motors, valves, controllers, fittings, and other equipment required for proper 
operation of systems resulting from selection of equipment.

4. Be responsible for proper location of rough-in and connections provided under other Divisions.
3.05 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Interface With Other Work:

1. Furnish exact location of electrical connections and complete information on motor controls to 
installer of electrical system.

2. Furnish sleeves, inserts, supports, and equipment that are to be installed by others in 
sufficient time to be incorporated into construction as work proceeds.  Locate these items and 
confirm that they are properly installed.

3. Furnish inserts for attaching hangers that are to be cast in concrete floor construction to 
Division 03 at time floors are poured.

C. Cut carefully to minimize necessity for repairs to previously installed or existing work.  Do not cut 
beams, columns, or trusses.

D. Locating Equipment:
1. Arrange pipes and equipment to permit ready access to valves, cocks, unions, traps, and to 

clear openings of doors and access panels.
2. Adjust locations of pipes, equipment, and fixtures to accommodate work to interferences 

anticipated and encountered.
3. Install plumbing work to permit removal of equipment and parts of equipment requiring 

periodic replacement or maintenance without damage to or interference with other parts of 
equipment or structure.

4. Determine exact route and location of each pipe before fabrication.
a. Right-Of-Way:

1) Lines that pitch shall have right-of-way over those that do not pitch.  For example, 
plumbing drains shall normally have right-of-way.

2) Lines whose elevations cannot be changed shall have right-of-way over lines whose 
elevations can be changed.

b. Offsets, Transitions, and Changes in Direction:
1) Make offsets, transitions, and changes in direction in pipes as required to maintain 

proper head room and pitch of sloping lines whether or not indicated on Drawings.
2) Furnish and install all traps, air vents, sanitary vents, and devices as required to 

effect these offsets, transitions, and changes in direction.
E. Penetration Firestops:

1. Install Penetration Firestop System appropriate for penetration at plumbing systems 
penetrations through walls, ceilings, roofs, and top plates of walls.

F. Sealants:
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1. Seal openings through building exterior caused by penetrations of elements of plumbing 
systems.

2. Furnish and install acoustical sealant to seal penetrations through acoustically insulated walls 
and ceilings.

G. Furnish and install complete system of piping, valved as indicated or as necessary to completely 
control entire apparatus:
1. Pipe drawings are diagrammatic and indicate general location and connections.  Piping may 

have to be offset, lowered, or raised as required or directed at site.  This does not relieve this 
Division from responsibility for proper installation of plumbing systems.

2. Arrange piping to not interfere with removal of other equipment, ducts, or devices, or block 
access to doors, windows, or access openings:

a. Arrange so as to facilitate removal of tube bundles.
b. Provide accessible flanges or ground joint unions, as applicable for type of piping 

specified, at connections to equipment and on bypasses.
1) Make connections of dissimilar metals with di-electric unions.
2) Install valves and unions ahead of traps and strainers.  Provide unions on both 

sides of traps.
c. Do not use reducing bushings, bull head tees, close nipples, or running couplings.  Street 

elbows are allowed only on potable water pipe 3/4 inch in diameter and smaller.
d. Install piping systems so they may be easily drained.
e. Install piping to insure noiseless circulation.
f. Place valves and specialties to permit easy operation and access.  Valves shall be 

regulated, packed, and glands adjusted at completion of work before final acceptance.
g. Do not install piping in shear walls.
h. Cut piping accurately to measurements established at site.  Remove burr and cutting 

slag from pipes.
i. Work piping into place without springing or forcing.
j. Make changes in direction with proper fittings.

3. Expansion of Thermoplastic Pipe:
a. Provide for expansion in every 30 feet of straight run.
b. Provide 12 inch offset below roof line in each vent line penetrating roof.

4. Expansion of PEX Pipe:  Allow for expansion and contraction of PEX pipe as recommended 
by Pipe Manufacturer.

H. Sleeves:
1. Do not place sleeves around soil, waste, vent, or roof drain lines passing through concrete 

slabs on grade.
2. Provide sleeves around pipes passing through concrete or masonry floors, walls, partitions, or 

structural members.  Seal sleeves with specified sealants.  Follow Pipe Manufacturer’s 
recommendations for PEX pipe penetrations through studs and floor slabs.

3. Sleeves through floors shall extend 1/4 inch (6 mm) above floor finish in mechanical 
equipment rooms above basement floor.  In other rooms, sleeves shall be flush with floor.

4. Sleeves through floors and foundation walls shall be watertight.
I. Escutcheons:

1. Provide spring clamp plates where pipes run through walls, floors, or ceilings and are exposed 
in finished locations of building.  Plates shall be chrome plated heavy brass of plain pattern 
and shall be set tight on pipe and to building surface.

3.06 REPAIR / RESTORATION
A. Each Section of this Division shall bear expense of cutting, patching, repairing, and replacing of 

work of other Sections required because of its fault, error, tardiness, or because of damage done 
by it:
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1. Patch and repair walls, floors, ceilings, and roofs with materials of same quality and 
appearance as adjacent surfaces unless otherwise shown.

2. Surface finishes shall exactly match existing finishes of same materials.
3.07 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Field Tests:

1. Perform tests on HVAC piping systems.  Furnish devices required for testing purposes.
C. Non-Conforming Work:

1. Replace material or workmanship proven defective with sound material at no additional cost to 
Owner.

2. Repeat tests on new material, if requested.
3.08 CLEANING

A. Remove dirt, grease, and other foreign matter from each length of piping before installation:
1. After each section of piping used for movement of water or steam is installed, flush with clean 

water, except where specified otherwise.
2. Arrange temporary flushing connections for each section of piping and arrange for flushing 

total piping system.
3. Provide temporary cross connections and water supply for flushing and drainage and remove 

after completion of work.
B. Clean exposed piping, equipment, and fixtures. Remove stickers from fixtures and adjust flush 

valves.
C. See Section 01 7419 - Construction Waste Management and Disposal, for additional requirements.

3.09 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. See Section 01 7900 - Demonstration and Training, for additional requirements.
C. Instruction of Owner:
D. Instruct building maintenance personnel and Stake Physical Facilities Representative in operation 

and maintenance of plumbing systems utilizing Operation And Maintenance Manual when so doing.
E. Instruct building maintenance personnel and Facility Manager in operation and maintenance of 

plumbing systems utilizing Operation And Maintenance Manual when so doing.
F. Conduct instruction period after Substantial Completion inspection when systems are properly 

working and before final payment is made.
G. Demonstrate proper operation of equipment to Owner's designated representative.
H. Demonstration:  Demonstrate operation of system to Owner's personnel.

1. Use operation and maintenance data as reference during demonstration.
2. Conduct walking tour of project.
3. Briefly describe function, operation, and maintenance of each component.

I. Training:  Train Owner's personnel on operation and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with additional 

training materials as required.
2. Provide minimum of two hours of training.
3. Instructor:  Manufacturer's training personnel.
4. Location:  At project site.

3.10 PROTECTION
A. Protect piping systems from entry of foreign materials by temporary covers, completing sections of 

the work, and isolating parts of completed system.  Cap or plug open ends of pipes and 
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equipment to keep dirt and other foreign materials out of system.  Do not use plugs of rags, wool, 
cotton waste, or similar materials. Protect plastic pipe from exposure to sunlight as appropriate.

END OF SECTION
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SECTION 22 1005 
PLUMBING PIPING

PART 1 GENERAL
1.01SECTION INCLUDES

A. Domestic water piping, above grade.
1.02 SUMMARY

A. Includes But Not Limited To:
1. Plumbing Piping:

a. Furnish and install potable water piping complete with necessary valves, connections, 
and accessories inside building and connect with outside utility lines 5 feet (1 50 m) 
from building perimeter as described in Contract Documents.

1.03 RELATED REQUIREMENTS
A. N/A

1.04 REFERENCE STANDARDS
A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 2021.
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.
D. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes 2018.
E. ASTM B32 - Standard Specification for Solder Metal 2020.
F. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes 2020.
G. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.
H. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.
I. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and 

Copper Alloy Tube 2016.
J. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper 

Alloy Tube and Fittings 2016.
K. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing 2022a, with 

Editorial Revision.
L. ASTM F1960 - Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings 

for Use with Cross-linked Polyethylene (PEX) and Polyethylene of Raised Temperature (PE-
RT) Tubing 2022.

M. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding 2019.
N. AWWA C651 - Disinfecting Water Mains 2014, with Addendum (2020).

1.05 ADMINISTRATIVE REQUIREMENTS
A. Qualifications:

1. Manufacturer Qualifications:
a. PP-R pipe and PP-RCT pipe:

1) Certified by NSF International.
2. Installers Qualifications:

a. PP-R pipe and PP-RCT pipe:
1) Certified by Manufacturer.

3. Pre-Installation Conference:
a. Participate in pre-installation conference as specified in Section 03 3111.

1.06 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
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B. Action Submittals:
1. Product Data:

a. Manufacturer's Literature:
1) PEX pipe and PEX pipe fittings.
2) PP-R pipe and PP-R pipe fittings.
3) PP-RCT pipe and PP-RCT pipe fittings.

2. Samples:
a. PEX pipe and fitting.
b. PP-R pipe and fitting 
c. PP-RCT pipe and PP-RCT fitting 

C. Informational Submittals:
1. Test And Evaluation Reports:

a. Written report of sterilization test.
D. Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide 

manufacturers with catalog information. Indicate valve data and ratings.
E. Shop Drawings: For non-penetrating rooftop supports, submit detailed layout developed for this 

project, with design calculations for loadings and spacings.
F. Sustainable Design Documentation: For soldered copper joints, submit installer's certification 

that the specified installation method and materials were used.
G. Sustainable Design Documentation: For products meeting regulatory lead-content restrictions.
H. Project Record Documents: Record actual locations of valves.
I. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements for additional provisions.
2. Valve Repacking Kits: One for each type and size of valve.

1.07 QUALITY ASSURANCE
A. Perform work in accordance with applicable codes.
B. Valves: Manufacturer’s name and pressure rating marked on valve body.
C. Identify pipe with marking including size, ASTM material classification, ASTM specification, 

potable water certification, water pressure rating.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 

of the work, and isolating parts of completed system.
1.09 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS
A. Potable Water Supply Systems: Provide piping, pipe fittings, and solder and flux (if used), that 

comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.
2.02 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Pipe: ASTM B88 (ASTM B88M), Type K (A), Drawn (H).
1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints: ASTM B32, Alloy Sn95 solder.
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3. Mechanical Press Sealed Fittings: Double-pressed type, NSF 61 and NSF 372 approved 
or certified, utilizing EPDM, nontoxic, synthetic rubber sealing elements.

B. Cross-Linked Polyethylene (PEX) Pipe: ASTM F876 or ASTM F877.
1. PPI TR-4 Pressure Design Basis:

a. 160 psig at maximum 73 degrees F.
b. 100 psig at maximum 180 degrees F.
c. 80 psig at maximum 200 degrees F.

2. Fittings: Brass and copper.
3. Fittings: Brass and engineered polymer (EP) ASTM F1960.
4. Joints: Mechanical compression fittings.
5. Joints: ASTM F1960 cold-expansion fittings.

2.03 PIPE UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 inch and Under:

1. Copper Tube and Pipe: Class 150 bronze unions with soldered joints.
2.04 BALL VALVES

A. Manufacturers:
1. Apollo Valves; www.apollovalves.com/#sle.
2. Grinnell Products; www.grinnell.com/#sle.
3. Nibco, Inc; www.nibco.com/#sle.
4. Uponor, Inc; www.uponorengineering.com/#sle.
5. Substitutions: See Section 01 6000 - Product Requirements.

B. Construction, 4 inch and Smaller: MSS SP-110, Class 150, 400 psi CWP, bronze or ductile iron 
body, 304 stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing box 
ring, blow-out proof stem, lever handle with balancing stops, threaded or grooved ends with 
union.

PART 3 EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.
D. Follow all manufacturers requirements. 

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in an orderly manner and maintain gradient. Route parallel and perpendicular to 

walls.
D. Install piping to maintain headroom, conserve space, and not interfere with use of space.
E. Group piping whenever practical at common elevations.
F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment. See Section 22 0516.
G. Provide clearance in hangers and from structure and other equipment for installation of 

insulation and access to valves and fittings.
1. See Section 22 0719.

H. Provide access where valves and fittings are not exposed.
1. Coordinate size and location of access doors with Section 08 3100.

I. Where pipe support members are welded to structural building framing, scrape, brush clean, 
and apply one coat of zinc-rich primer to welding.
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J. Provide support for utility meters in accordance with the requirements of utility companies.
K. Prepare exposed, unfinished pipe, fittings, supports, and accessories for finish painting.
L. Install valves with stems upright or horizontal, not inverted. See Section 22 0523.
M. Install water piping to ASME B31.9.
N. Copper Pipe and Tube: Make soldered joints in accordance with ASTM B828, using specified 

solder, and flux meeting ASTM B813; in potable water systems use flux also complying with 
NSF 61 and NSF 372.

O. Pipe Hangers and Supports:
3.03 TOLERANCES

A. Water Piping: Slope at minimum of 1/32 inch per foot and arrange to drain at low points.
3.04 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Use method prescribed by the applicable state or local codes, or health authority or water 
purveyor having jurisdiction, or in the absence of any of these follow AWWA C651.

B. Prior to starting work, verify system is complete, flushed, and clean.
C. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda 

or soda ash) or acid (hydrochloric).
D. Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form throughout system to 

obtain 50 to 80 mg/L residual.
E. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 

percent of outlets.
F. Maintain disinfectant in system for 24 hours.
G. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
H. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
I. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water 

entry, and analyze in accordance with AWWA C651.
3.05 WARRANTY

A. 10 years factory-certified minimum for
1. PP-R pipe and fittings 
2. PP-RCT pipe and PP-RCT fittings 

END OF SECTION
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SECTION 22 4000 
PLUMBING FIXTURES

PART 1 GENERAL
1.01SECTION INCLUDES

A. Sinks.
1.02 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install plumbing fixtures as described in Contract Documents.

1.03 RELATED REQUIREMENTS
A. Section 22 1005 - Plumbing Piping.

1.04 DEFINITIONS
A. High-Efficiency Toilet (HET): Toilets with effective flush volume of 1.28 gallons (4.8 liters) or 

less.
B. Maximum Performance (MaP): Toilet testing that rates toilet efficiency and flush performance 

by measuring number of grams of solid waste (soybean paste and toilet paper) that a toilet can 
flush and remove completely from fixture in single flush represented as a scale or score.  1000 
grams is highest score possible (www.map-testing.com <http://www.map-testing.com>). All 
products must meet MaP 1000 score 

1.05 REFERENCE STANDARDS
A. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use; 

1997 (Reaffirmed 2017).
B. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.
C. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018, with Errata.
D. ASME A112.19.3 - Stainless Steel Plumbing Fixtures; 2022.
E. ASME A112.19.4M - Porcelain Enameled Formed Steel Plumbing Fixtures; 1994 (Reaffirmed 

2009).
F. UL (DIR) - Online Certifications Directory; Current Edition.

1.06 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data: Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, 

trim, and finishes.
C. Samples: Submit two lavatory supply fittings.
D. Manufacturer's Instructions: Indicate installation methods and procedures.
E. Maintenance Data: Include fixture trim exploded view and replacement parts lists.
F. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's 

name and registered with manufacturer.
G. Closeout Submittals:

1. Include following in Operations And Maintenance Manual specified in Section 01 7800:
a. Operation and Maintenance Data:

1) Sensor Operated operation and maintenance manuals.
1.07 QUALITY ASSURANCE

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

1.08 WARRANTY
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A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Provide five-year manufacturer warranty for electric water cooler.

PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Systems: Provide plumbing fittings and faucets that comply with NSF 61 and 
NSF 372 for maximum lead content; label pipe and fittings.

B. Water Efficiency: EPA WaterSense label is required for all water closets, urinals, lavatory 
faucets, and showerheads.

2.02 REGULATORY REQUIREMENTS
A. Comply with applicable codes for installation of plumbing systems.
B. Comply with UL (DIR) requirements.
C. Perform work in accordance with local health department regulations.
D. Provide certificate of compliance from Authority Having Jurisdiction indicating approval of 

installation.
2.03 GENERAL MANUFACTURERS

A. Manufacturers:
1. Manufacturer Contact List:

a. American Standard Brands; www.americanstandard-us.com.
b. AMTC - Advanced Modern Technologies Corp; www.amtcorporation.com.
c. Bemis Manufacturing Co; www.bemismfg.com.
d. Beneke by Sanderson Plumbing Products; www.sppi.com.
e. Church Seat Co; www.churchseats.com.
f. Delany Flush Valves; www.delanyproduct.com.

g. Delta Faucet Co; www.deltafaucet.com; (519) 659-3626.
h. Dearborn Brass; www.dearbornbrass.com.
i. Gerber Plumbing Fixtures LLC; www.gerberonline.com.
j. Josam Co; www.josam.com.
k. Jay R. Smith Mfg. Co; www.jrsmith.com.
l. Kohler Co Plumbing Div; www.us.kohler.com.

m. McGuire Manufacturing Co; www.mcguiremfg.com.
n. Mifab Manufacturing Inc; www.mifab.com.
o. Moen Incorporated; www.moen.com.
p. Olsonite Corp; www.olsonite.net; (519) 682-1240.
q. Sloan Valve Co; www.sloanvalve.com.
r. South Fork Manufacturing; (801) 953-3001; www.dirt-grabber.com.
s. Toto U.S.A., Inc; www.totousa.com
t. Wade Div Tyler Pipe; www.wadedrains.com.

u. Watts Drainage; www.wattsdrainage.com.
v. Zurn Industries, LLC; www.zurn.com; (905) 795-8844.

2.04 SINKS
A. Manufacturers:
B.

1. Acorn-Sinks, https://www.acorneng.com/home
2. American Standard, Inc; [____]: www.americanstandard-us.com/#sle.
3. Kohler Company; www.kohler.com/sale.
4. Meganite, Inc; www.meganite.com/#sle.
5. Relang International, LLC; DURASEIN: www.duraseinusa.com/#sle.

PART 3 EXECUTION
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3.01 EXAMINATION
A. Verify that the walls and floor finishes are prepared and ready for installation of fixtures.
B. Verify that electric power is available and of the correct characteristics.
C. Confirm that millwork is constructed with adequate provision for the installation of countertop 

lavatories and sinks.
3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures.

3.03 INSTALLATION
A. Install each fixture with trap, easily removable for servicing and cleaning.
B. Provide chrome-plated rigid or flexible supplies to fixtures with loose key stops, reducers, and 

escutcheons.
C. Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.
E. Solidly attach water closets to floor with lag screws. Lead flashing is not intended to hold fixture 

in place.
F. Install each fixture with separate vent line.  Do not circuit vent.
G. Ensure provisions are made for proper support of fixtures and that rough-in piping is accurately 

set and protected from movement and damage.
1. Seal wall-mounted fixtures around edges to wall with sealant specified in Section 07 9213 

'Elastomeric Joint Sealants'.
2. Attach wall-hung fixtures to carriers.
3. Support fixture hanger or arm free of finished wall.

H. Adjust flush valves for proper flow.
I. Provide each individual fixture supply with accessible chrome-plated stop valve with hand 

wheel.
J. Self-Supporting Lavatories: Install using carriers.  Support carrier free of finished wall.
K. Install Safety Covers on all under sink / lavatories with exposed water supply pipes and traps.
L. Install Handicap Accessible Lavatories as per ADA height mounting requirements.
M. Service Sink:

1. Follow Manufacture’s written instructions including but not limited to the following:
a. Install and level terrazzo service basin on 1/2-inch (12.7 mm) layer of mortar.
b. Install wall guard panels over galvanized flange of service sink and over FRP panels 

on both walls.
c. Apply sealant between flanges and wall guard and edges of wall guard.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS
A. Review millwork shop drawings. Confirm location and size of fixtures and openings before 

rough-in and installation.
3.05 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 
overflow.

3.06 CLEANING
A. Clean plumbing fixtures and equipment.
B. A. Polish chrome finish at completion of Project.
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C. See Section 01 7419 - Construction Waste Management and Disposal for additional 
requirements.

END OF SECTION  22 4000
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SECTION 23 0501 
COMMON WORK RESULTS FOR HVAC

PART 1  GENERAL
1.01SUMMARY

A. Includes But Not Limited To:
1. Common requirements and procedures for HVAC systems.
2. Responsibility for proper operation of electrically powered equipment furnished under this 

Division.
3. Interface with Testing And Balancing Agency.
4. Furnish and install sealants relating to installation of systems installed under this Division.
5. Furnish and install Firestop Penetration Systems for HVAC system penetrations as 

described in Contract Documents.
6. Furnish and install sound, vibration, and seismic control elements.

B. Products Furnished But Not Installed Under This Section:
1. Sleeves, inserts, and equipment for mechanical systems installed under other Sections.

C. Related Requirements:
1. Section 03 3000 - Cast-in-Place Concrete for exterior concrete pads and bases for 

mechanical equipment.
D. Products Furnished But Not Installed Under This Section:

1. Sleeves, inserts, supports, and equipment for mechanical systems installed under other 
Sections.

2. Section 07 8400 - Firestopping for quality of Penetration Firestop Systems to be used on 
Project and submittal requirements.

3. Section 07 9200 - Joint Sealants for quality of sealants used at building exterior.
4. Section 07 9200 - Joint Sealants for quality of acoustical sealants.
5. Section 09 9123 - Interior Painting:  Painting of plumbing items requiring field painting.
6. Division 26:  Raceway and conduit, unless specified otherwise, line voltage wiring, outlets, 

and disconnect switches.
1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications:  Quality and requirements for welding.
B. Section 07 8400 - Firestopping:  Quality of penetration firestop systems to be used on Project 

and submittal requirements.
C. Section 07 9200 - Joint Sealants:  Elastomeric Joint Sealant:  Quality at building exterior.
D. Section 09 9123 - Interior Painting:  Painting of plumbing items requiring field painting.
E. Slots and openings through floors, walls, ceilings, and roofs provided under other Divisions in 

their respective materials.
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 
2022.

B. FM (AG) - FM Approval Guide current edition.
C. ITS (DIR) - Directory of Listed Products Current Edition.
D. NEMA MG 1 - Motors and Generators 2021.
E. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL (DIR) - Online Certifications Directory Current Edition.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Action Submittals:
1. Product Data:

a. Manufacturer's catalog data for each manufactured item.
1) Provide section in submittal for each type of item of equipment.  Include 

Manufacturer's catalog data of each manufactured item and enough information 
to show compliance with Contract Document requirements.  Literature shall 
show capacities and size of equipment used and be marked indicating each 
specific item with applicable data underlined.

2) Include name, address, and phone number of each supplier.
b. Informational Submittals:

1) Design Submittals:
(a) See individual Specification Sections in Division 23 for Submittals required.

2) Qualification Statement:
(a) HVAC Subcontractor:

(1) Provide Qualification documentation if requested by Architect or 
Owner.

(b) Installer:
(1) Provide Qualification documentation if requested by Architect or 

Owner.
C. Shop Drawings:  

1. Schematic control diagrams for each separate fan system, heating system, control panel, 
etc.  Each diagram shall show locations of all control and operational components and 
devices.  Mark correct operating settings for each control device on these diagrams.

2. Diagram for electrical control system showing wiring of related electrical control items 
such as firestats, fuses, interlocks, electrical switches, and relays.  Include drawings 
showing electrical power requirements and connection locations.

3. Drawing of each temperature control panel identifying components in panels and their 
function

4. Other shop drawings required by Division 23 trade Sections.
D. Certificate:  Certify that products of this section meet or exceed specified requirements.
E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been 

completed in Owner's name and registered with manufacturer.
QUALITY ASSURANCE
F. Regulatory Agency Sustainability Approvals:

1. Perform work in accordance with applicable provisions of Mechanical Codes applicable to 
Project.  Provide materials and labor necessary to comply with rules, regulations, and 
ordinances.

2. In case of differences between building codes, laws, local ordinances, utility company 
regulations, and Contract Documents, the most stringent shall govern.  Notify Architect in 
writing of such differences before performing work affected by such differences.

3. Identification:
a. Motor and equipment name plates as well as applicable UL and AGA labels shall be 

in place when Project is turned over to Owner.
G. Qualifications:  Requirements of Section 01 4000 - Quality Requirements apply, but not limited 

to the following:
1. Mechanical Subcontractor:

a. Company specializing in performing work of this section.
1) Minimum five (5) years experience in HVAC installations.
2) Minimum five (5) satisfactorily completed installations in past three (3) years of 

projects similar in size, scope, and complexity required for this project before 
bidding.

b. Upon request, submit documentation.
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2. Installer:
a. Licensed for area of Project.
b. Designate one (1) individual as project foremen who shall be on site at all times 

during installation and experienced with installation procedures required for this 
project.

c. Upon request, submit documentation.
H. Designer Qualifications:  Perform design under direct supervision of a Professional Engineer 

experienced in design of this type of work and licensed in the State in which the Project is 
located.

I. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 
section, with at least three years of documented experience.

J. Installer Qualifications:  Company specializing in performing work of the type specified and with 
at least three years of documented experience.

K. Testing Agency Qualifications:  Independent firm specializing in performing testing and 
inspections of the type specified in this section.

L. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced 
document that prescribes execution requirements.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Delivery and Acceptance Requirements:

1. Accept valves on site in shipping containers with labeling in place.
2. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 

installation.
B. Storage and Handling Requirements:

1. In addition to requirements specified in Division 01, stored material shall be readily 
accessible for inspection by Architect until installed.

2. Store items subject to moisture damage in dry, heated spaces.
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Manufacturer Warranty:

1. Provide certificates of warranty for each piece of equipment made out in favor of the 
Owner.

C. Special Warranty:
1. Guarantee mechanical systems to be free from noise and vibration in operation that may 

develop from failure to construct system in accordance with Contract Documents.
2. If mechanical sub-contractor with offices located more than 150 miles from Project site is 

used, provide service / warranty work agreement for warranty period with local mechanical 
sub-contractor approved by Architect.  Include copy of service / warranty agreement in 
warranty section of Operation And Maintenance Manual.

PART 2  PRODUCTS
2.01 COMPONENTS

A. Components shall bear Manufacturer's name and trade name.  Equipment and materials of 
same general type shall be of same make throughout work to provide uniform appearance, 
operation, and maintenance.

PART 3  EXECUTION
3.01 INSTALLERS

A. Acceptable Installers:
1. Meet Quality Assurance Installer Qualifications as specified in Part 1 of this specification.
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B. Substitution Limitations:  Same as specified for products; see Section 01 6000 - Product 
Requirements.

3.02 INSTALLERS (SELECT ONE OF THE FOLLOWING THREE OPTIONS)
A. Approved Installers. See Section 01 4000 - Quality Requirements:

1. Approved Mechanical Subcontractors shall be pre-approved in accordance with 
Supplementary Conditions and included in Construction Documents by Addendum.

B. Approved Installers.  See Section 01 4000 - Quality Requirements:
1. Meet Quality Assurance Installer Qualifications as specified in Part 1 of this specification.

3.03 EXAMINATION
A. Drawings:

1. HVAC Drawings show general arrangement of ductwork, equipment, etc.  Follow as 
closely as actual building construction and work of other trades will permit.

2. Consider Architectural and Structural Drawings part of this work insofar as these drawings 
furnish information relating to design and construction of building.  These drawings take 
precedence over HVAC Drawings.

3. Because of small scale of Drawings, it is not possible to indicate all offsets, fittings, and 
accessories that may be required.  Investigate structural and finish conditions affecting 
this work and arrange work accordingly, providing such fittings, valves, and accessories 
required to meet conditions.

B. Verification of Conditions:
1. Examine premises to understand conditions that may affect performance of work of this 

Division before submitting proposals for this work.  Examine adjoining work on which 
mechanical work is dependent for efficiency and report work that requires correction.

2. No subsequent allowance for time or money will be considered for any consequence 
related to failure to examine site conditions.

3. Ensure that items to be furnished fit space available.  Make necessary field 
measurements to ascertain space requirements including those for connections and 
furnish and install equipment of size and shape so final installation shall suit true intent 
and meaning of Contract Documents.  If approval is received by Addendum or Change 
Order to use other than originally specified items, be responsible for specified capacities 
and for ensuring that items to be furnished will fit space available.

4. Check that slots and openings provided under other Divisions through floors, walls, 
ceilings, and roofs are properly located.  Perform cutting and patching caused by 
neglecting to coordinate with Divisions providing slots and openings at no additional cost 
to Owner.

3.04 PREPARATION
A. Changes Due to Equipment Selection:

1. Where equipment specified or otherwise approved requires different arrangement or 
connections from that shown in Contract Documents, submit drawings showing proposed 
installations.

2. If proposed changes are approved, install equipment to operate properly and in harmony 
with intent of Contract Documents.  Make incidental changes in piping, ductwork, 
supports, installation, wiring, heaters, panelboards, and as otherwise necessary.

3. Provide additional motors, valves, controllers, fittings, and other equipment required for 
proper operation of systems resulting from selection of equipment.

4. Be responsible for proper location of rough-in and connections provided under other 
Divisions.

3.05 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Interface With Other Work:
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1. Furnish sleeves, inserts, supports, and equipment that are to be installed by others in 
sufficient time to be incorporated into construction as work proceeds.  Locate these items 
and see they are properly installed.

2. Electrical:  Furnish exact location of electrical connections and complete information on 
motor controls to installer of electrical system.

a. Testing And Balancing:
1) Put HVAC systems into full operation and continue their operation during each 

working day of testing and balancing.
2) Make changes in pulleys, belts, fan speeds, and dampers or add dampers as 

required for correct balance as recommended by Testing And Balancing Agency 
and at no additional cost to Owner.

C. Cut carefully to minimize necessity for repairs to previously installed or existing work.  Do not 
cut beams, columns, or trusses.

D. Locating Equipment:
1. Arrange ducts, and equipment to permit ready access to filters, starters, motors, control 

components, and to clear openings of doors and access panels.
2. Adjust locations of pipes, ducts, switches, panels, and equipment to accommodate work to 

interferences anticipated and encountered.
3. Install HVAC work to permit removal of equipment and parts of equipment requiring 

periodic replacement or maintenance without damage to or interference with other parts of 
equipment or structure.

4. Determine exact route and location of each pipe and duct before fabrication.
a. Right-Of-Way:

1) Lines that pitch shall have right-of-way over those that do not pitch.  For 
example, steam, steam condensate, and drains shall normally have right-of-way.

2) Lines whose elevations cannot be changed shall have right-of-way over lines 
whose elevations can be changed.

b. Offsets, Transitions, and Changes in Direction:
1) Make offsets, transitions, and changes in direction in pipes and ducts as 

required to maintain proper head room and pitch of sloping lines whether or not 
indicated on Drawings.

2) Furnish and install all traps, air vents, sanitary vents, and devices as required to 
effect these offsets, transitions, and changes in direction.

E. Penetration Firestops:
1. Install Penetration Firestop System appropriate for penetration at mechanical systems 

penetrations through walls, ceilings, roofs, and top plates of walls.
F. Sealants:

1. Seal openings through building exterior caused by penetrations of elements of HVAC 
systems.

2. Furnish and install acoustical sealant to seal penetrations through acoustically insulated 
walls and ceilings.

3.06 REPAIR / RESTORATION
A. Each Section of this Division shall bear expense of cutting, patching, repairing, and replacing of 

work of other Sections required because of its fault, error, tardiness, or because of damage 
done by it:
1. Patch and repair walls, floors, ceilings, and roofs with materials of same quality and 

appearance as adjacent surfaces unless otherwise shown.
2. Surface finishes shall exactly match existing finishes of same materials.

3.07 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Field Tests:
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1. Perform tests on mechanical piping systems.  Furnish devices required for testing 
purposes.

C. Non-Conforming Work:
1. Replace material or workmanship proven defective with sound material at no additional 

cost to Owner.
2. Repeat tests on new material, if requested.

3.08 SYSTEM START-UP
A. Off-Season Start-up:

1. If Substantial Completion inspection occurs during heating season, schedule spring start-
up of cooling systems.  If inspection occurs during cooling season, schedule autumn start-
up for heating systems.

2. Notify Owner seven days minimum before scheduled start-up.
3. Time will be allowed to completely service, test, check, and off-season start 

systems.  During allowed time, train Owner's representatives in operation and 
maintenance of system.

4. At end of off-season start-up, furnish Owner with letter confirming that above work has 
been satisfactorily completed.

B. Preparations that are to be completed before start up and operation include, but are not limited 
to, following:
1. Dry out electric motors and other equipment to develop and properly maintain constant 

insulation resistance.
2. Make adjustments to insure that:

a. Equipment alignments and clearances are adjusted to allowable tolerances.
b. Nuts and bolts and other types of anchors and fasteners are properly and securely 

fastened.
c. Packed, gasketed, and other types of joints are properly made up and are tight and 

free from leakage.
d. Miscellaneous alignings, tightenings, and adjustings are completed so systems are 

tight and free from leakage and equipment performs as intended.
3. Motors and accessories are completely operable.
4. Inspect and test electrical circuitry, connections, and voltages to be properly connected 

and free from shorts.
5. Adjust drives for proper alignment and tension.
6. Make certain filters in equipment for moving air are new and of specified type.
7. Properly lubricate and run-in bearings in accordance with Manufacturer's directions and 

recommendations.
3.09 CLEANING

A. Clean exposed piping, ductwork, and equipment.
B. No more than one week before Final Inspection, flush out bearings and clean other lubricated 

surfaces with flushing oil.  Provide best quality and grade of lubricant specified by Equipment 
Manufacturer.

C. Replace filters in equipment for moving air with new filters of specified type no more than one 
week before Final Inspection.

D. See Section 01 7419 - Construction Waste Management and Disposal, for additional 
requirements.

3.10 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

1. Include following in Operations And Maintenance Manual specified in Section 01 7800:
a. Operations and Maintenance Data (Modify and add to requirements of Section 01 

7800):
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2. At beginning of HVAC section of Operations And Maintenance Manual, provide master 
index showing items included.

3. Provide name, address, and phone number of Architect, Architect's Mechanical Engineer, 
General Contractor, and HVAC, Sheet Metal, Refrigeration, and Temperature Control 
subcontractors.

4. Identify maintenance instructions by using same equipment identification used in Contract 
Drawings.  Maintenance instructions shall include:

5. List of HVAC equipment used indicating name, model, serial number, and nameplate data 
of each item together with number and name associated with each system item.

6. Manufacturer's maintenance instructions for each piece of HVAC equipment installed in 
Project.  Instructions shall include name of vendor, installation instructions, parts numbers 
and lists, operation instructions of equipment, and maintenance and lubrication 
instructions.

7. Summary list of mechanical equipment requiring lubrication showing name of equipment, 
location, and type and frequency of lubrication.

8. Manual for Honeywell thermostat used and published by Honeywell.
9. Provide operating instructions to include:

a. General description of each HVAC system.
b. Step by step procedure to follow in putting each piece of HVAC equipment into 

operation.
c. Provide diagrams for electrical control system showing wiring of items such as smoke 

detectors, fuses, interlocks, electrical switches, and relays.
B. See Section 01 7900 - Demonstration and Training, for additional requirements.
C. Instruction of Owner:
D. Instruct building maintenance personnel and Stake Physical Facilities Representative in 

operation and maintenance of mechanical systems utilizing Operation And Maintenance 
Manual when so doing.

E. Instruct building maintenance personnel and Facility Manager in operation and maintenance of 
mechanical systems utilizing Operation And Maintenance Manual when so doing.

F. Conduct instruction period after Substantial Completion inspection when systems are properly 
working and before final payment is made.

G. Demonstrate proper operation of equipment to Owner's designated representative.
H. Demonstration:  Demonstrate operation of system to Owner's personnel.

1. Use operation and maintenance data as reference during demonstration.
2. Conduct walking tour of project.
3. Briefly describe function, operation, and maintenance of each component.

I. Training:  Train Owner's personnel on operation and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with 

additional training materials as required.
2. Provide minimum of two hours of training.
3. Instructor:  Manufacturer's training personnel.
4. Location: At project site.

J. Warranty Documentation:
K. Include copies of warranties required in individual Sections of Division 23.
L. Manufacturers documentation:
M. Record Documentation:
N.  Copies of approved shop drawings

3.11 PROTECTION
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A. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. Cap or plug open ends of pipes and 
equipment to keep dirt and other foreign materials out of system. Do not use plugs of rags, 
wool, cotton waste, or similar materials.

B. Do not operate pieces of equipment used for moving supply air without proper air filters 
installed properly in system. Install temporary filters or coverings on all return grills. 

END OF SECTION
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SECTION 23 0713 
DUCT INSULATION

PART 1 GENERAL
1.01SECTION INCLUDES
1.02 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install thermal wrap duct insulation as described in Contract Documents.

1.03 RELATED REQUIREMENTS
1.04 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.
C. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current Edition, 

Including All Revisions.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and thickness for 

each service, and locations.
C. Samples:  Submit two samples of any representative size illustrating each insulation type.
D. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable 

workmanship and that installation standards will be achieved.
1.06 QUALITY ASSURANCE

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

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum [__________] years of experience and approved by manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site in original factory packaging, labelled with manufacturer's identification, 

including product density and thickness.
B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical 

damage, by storing in original wrapping.
1.08 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics, and 
insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.
PART 2 PRODUCTS

2.01 REGULATORY REQUIREMENTS
A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum, 

when tested in accordance with ASTM E84 or UL 723.
B. Manufacturers contact list 

2.02 THERMAL WRAP DUCT INSULATION
A. 1-1/2 inch (38 mm) or 3 inch (76 mm) thick fiberglass with factory-laminated, reinforced aluminum 

foil scrim kraft facing and density of 0.75 lb / per cu ft  (12 kg / per cu m).
B. Thermal Conductivity:  0.27 BTU in/HR SF deg F at 75 deg F (24 deg C) maximum.



Helena Distribution Store – Project 
# 89018312501

23 0713 - 2 Duct Insulation

C. Acceptable Products:
1. Type 75 standard duct insulation by Certainteed St Gobain.
2. Microlite FSK by Johns-Manville.
3. Duct Wrap FSK by Knauf Fiber Glass.
4. Alley Wrap FSK by Manson Insulation Inc.
5. FRK by Owens-Corning.
6. Equal as approved by Architect before bidding.  See Section 01 6200.

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:
1. For indoor applications:

a. Provide adhesive that has a VOC content of 80 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

PART 3 EXECUTION
3.01 EXAMINATION

A. Test ductwork for design pressure prior to applying insulation materials.
B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Insulated Ducts Conveying Air Below Ambient Temperature:

1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections, and 

expansion joints.
D. Insulated Ducts Conveying Air Above Ambient Temperature:

1. Provide with or without standard vapor barrier jacket.
2. Insulate fittings and joints. Where service access is required, bevel and seal ends of insulation.

E. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces (below 10 feet above finished 
floor):  Finish with canvas jacket sized for finish painting.

F. Exterior Applications:  Provide insulation with vapor barrier jacket. Cover with outdoor jacket 
finished.

G. External Duct Insulation Application:
1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier 

adhesive or tape to match jacket.
2. Secure insulation without vapor barrier with staples, tape, or wires.
3. Install without sag on underside of duct. Use adhesive or mechanical fasteners where 

necessary to prevent sagging. Lift duct off trapeze hangers and insert spacers.
4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
5. Stop and point insulation around access doors and damper operators to allow operation 

without disturbing wrapping.
H. Duct and Plenum Liner Application:

1. Adhere insulation with adhesive for 90 percent coverage.
2. Secure insulation with mechanical liner fasteners. Refer to SMACNA (DCS) for spacing.
3. Seal and smooth joints. Seal and coat transverse joints.
4. Seal liner surface penetrations with adhesive.
5. Duct dimensions indicated are net inside dimensions required for airflow. Increase duct size to 

allow for insulation thickness.
END OF SECTION
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SECTION 23 3100 
HVAC DUCTS AND CASINGS

PART 1  GENERAL
1.01SECTION INCLUDES
1.02 RELATED REQUIREMENTS

A. Section 23 0713 - Duct Insulation:  External insulation and duct liner.
B. Section 23 3300 - Air Duct Accessories.
C. Section 23 3700 - Air Outlets and Inlets:  Fabric air distribution devices.

1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 

2022.
C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.
D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.
E. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors current edition, including all 

revisions.
1.04 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum three years of documented experience.

1.05 FIELD CONDITIONS
A. Do not install duct sealants when temperatures are less than those recommended by sealant 

manufacturers.
B. Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Provide UL Class 1 ductwork, fittings, hangers, supports, and appurtenances in accordance 
with NFPA 90A and SMACNA (DCS) guidelines unless stated otherwise.

B. Provide metal duct unless otherwise indicated. Fibrous glass duct can be substituted at the 
Contractor's option.

C. Acoustical Treatment:  Provide sound-absorbing liners and sectional silencers for metal-based 
ducts in compliance with Section 23 3319.

D. Duct Shape and Material in accordance with Allowed Static Pressure Range:
E. Duct Sealing and Leakage in accordance with Static Pressure Class:
F. Duct Fabrication Requirements:

1. Duct and Fitting Fabrication and Support:  SMACNA (DCS) including specifics for 
continuously welded round and oval duct fittings.

2. Use reinforced and sealed sheet-metal materials at recommended gauges for indicated 
operating pressures or pressure class.

3. Construct tees, bends, and elbows with radius of not less than 1-1/2 times width of duct on 
centerline. Where not possible and where rectangular elbows must be used, provide airfoil 
turning vanes of perforated metal with glass fiber insulation.
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4. Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining 
is indicated.

5. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream.

6. Provide turning vanes of perforated metal with glass fiber insulation when an acoustical 
lining is required.

7. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver 
frame, provide blank-out panels sealing louver area around duct. Use same material as 
duct, painted black on exterior side; seal to louver frame and duct.

2.02 MATERIALS
A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type 

B, with G60/Z180 coating.
B. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.

1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and 
compatible with substrates, and recommended by manufacturer for pressure class of 
ducts.

2. Surface Burning Characteristics:  Flame spread index of zero and smoke developed index 
of zero, when tested in accordance with ASTM E84.

3. Manufacturers and Products: Approved
a. Carlisle HVAC Products; Hardcast Iron-Grip 601 Water Based Duct 

Sealant:  www.carlislehvac.com/#sle.
b. Duct Butter or ButterTak by Cain Manufacturing Co Inc, Pelham, 

AL  www.cainmfg.com.
c. DP 1010,  DP 1030 or DP 1015 by Design Polymerics, Fountain Valley, 

CA  www.designpoly.com.
d. PROseal, FIBERseal, EVERseal, or EZ-seal by Ductmate Industries, Inc., Charleroi, 

PA  www.ductmate.com.
e. SAS by Duro Dyne, Bay Shore, NY or Duro Dyne Canada, Lachine, 

QB  www.durodyne.com.
f. Iron Grip 601 by Hardcast Inc, Wylie, TX  www.hardcast.com.

g. MTS100 or MTS 200 by Hercules Mighty Tough, Denver CO, 
www.herculesindustries.com.

h. 15-325 by Miracle / Kingco, Div ITW TACC, Rockland, MA  www.taccint.com.
i. 44-39 by Mon-Eco Industries Inc, East Brunswick, NJ  www.mon-ecoindustries.com.
j. Airseal Zero by Polymer Adhesive Sealant Systems Inc, Weatherford, 

TX  www.polymeradhesives.com.
k.  Airseal #22 Water Base Duct Sealer by Polymer Adhesive Sealant Systems Inc, 

Weatherford, TX 
l. www.polymeradhesives.com

2.03 DUCTWORK FABRICATION
A. Fabricate and support in accordance with SMACNA (DCS) and as indicated in contract 

documents.
B. Provide duct material, gauges, reinforcing, and sealing for operating pressures indicated.
C. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 

maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream.

D. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS).
2.04 METAL DUCTS

A. Material Requirements:
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1. Galvanized Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B, 
with G60/Z180 coating.

B. Flexible Ducts: 2 layer black polymer film supported by helically wound spring steel wire.
1. Insulation: Fiberglass insulation with polyethylene vapor barrier film.
2. Pressure Rating:  4 inches WG positive and 0.5 inches WG negative.
3. Maximum Velocity:  4000 fpm.
4. Temperature Range:  Minus 20 degrees F to 175 degrees F.
5. Manufacturers:

a. JP Lamborn Co., Fresno CA  www.jplflex.com.
b. Flexmaster USA Inc, Houston, TX  www.flexmasterusa.com or Flexmaster Canada 

Ltd, Richmond Hill, ON  (905) 731-9411.
c. Thermaflex by Flexible Technologies, Abbeville, SC or Mississauga, 

ON  www.thermaflex.net.
6. Products

a. PR-25 by JP Lamborn.
b. Flex-Vent KP by Thermaflex by Flexible Technologies.
c. Type 1B Insulated by Flexmaster

C. Cinch/Draw Bands:  Nylon, 3/8 inch (9.5 mm) removable and reusable type
1. Listed and labeled in accordance with Standard UL 181B and labeled ‘UL 181 B-C’.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).
B. During construction, provide temporary closures of metal or taped polyethylene on open 

ductwork to prevent construction dust from entering the ductwork system.
C. Flexible Ducts: Connect to metal ducts with draw bands.

1. Install duct in fully extended condition free of sags and kinks, using 72 inch (1 800 mm) 
maximum lengths.

2. Make duct connections by coating exterior of duct collar for 3 inches (75 mm) with duct 
sealer and securing duct in place over sheet metal collar with specified draw/cinch bands.

D. Duct sizes indicated are precise inside dimensions. For lined ducts, maintain sizes inside lining.
E. Locate ducts with sufficient space around equipment to allow normal operating and 

maintenance activities.
END OF SECTION
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SECTION 23 3300 
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01SECTION INCLUDES

A. Duct access doors.
B. Duct test holes.
C. Flexible duct connectors.
D. Volume control dampers.
E. Low leakage (Class 1A) control dampers.
F. Miscellaneous products:
G. Acoustical Liner System

1. Fasteners
H. Flexible Equipment Connections 
I. Dampers and Damper Accessories

1. Duct opening closure film.
2. Concealed Ceiling Damper Regulators
3. Dampers

a. Volume Dampers 
J. Air Turns
K. Branch Tap for Flexible Ductwork 

1.02 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2022.
B. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.
C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

1.03 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in 

this section, with minimum three years of documented experience.
PART 2 PRODUCTS

2.01 MANUFACTURES
A. AGM Industries, Brockton, MA  www.agmind.com.
B. Air Balance Inc, Holland, OH  www.airbalance.com.
C. Air Filters Inc, Baltimore, MD  www.afinc.com.
D. Air-Rite Manufacturing, Bountiful, UT  (801) 295-2529.
E. American Warming & Ventilating, Holland, OH  www.american-warming.com.
F. Arrow United Industries, Wyalusing, PA  www.arrowunited.com.
G. Cain Manufacturing Company Inc, Pelham, AL  www.cainmfg.com.
H. C & S Air Products, Fort Worth, TX  www.csairproducts.com.
I. CertainTeed Corp, Valley Forge, PA  www.certainteed.com.
J. Cesco Products, Florence, KY  www.cescoproducts.com.
K. Daniel Manufacturing, Ogden, UT  (801) 622-5924.
L. Design Polymerics, Fountain Valley, CA  www.designpoly.com.
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M. Ductmate Industries Inc, East Charleroi, PA  www.ductmate.com.
N. Duro Dyne, Bay Shore, NY  www.durodyne.com.
O. Dyn Air Inc. Lachine, QB  www.dynair.ca
P. Elgen Manufacturing Company, Inc. East Rutherford, NJ  www.elgenmfg.com
Q. Flexmaster USA Inc, Houston, TX  www.flexmasterusa.com.
R. Greenheck Corp, Schofield, WI  www.greenheck.com.
S. Gripnail Corp, East Providence, RI  www.gripnail.com.
T. Hardcast Inc, Wylie, TX  www.hardcast.com.
U. Hercules Industries, Denver, CO, www.herculesindustries.com.
V. Honeywell Inc, Minneapolis, MN  www.honeywell.com.
W. Industrial Acoustics Co, Bronx, NY  www.industrialacoustics.com.
X. Johns-Manville, Denver, CO  www.jm.com.
Y. Kees Inc, Elkhart Lake, WI  www.kees.com.
Z. Knauf Fiber Glass, Shelbyville, IN  www.knauffiberglass.com.
AA. Manson Insulation Inc, Brossard, QB  www.isolationmanson.com.
BB. Metco Inc, Salt Lake City, UT  (801) 467-1572  www.metcospiral.com.
CC. Miracle / Kingco, Rockland, MA  www.taccint.com.
DD. Mon-Eco Industries Inc, East Brunswick, NJ  www.mon-ecoindustries.com.
EE. Nailor Industries Inc, Houston, TX  www.nailor.com.
FF. Owens Corning, Toledo, OH  www.owenscorning.com.
GG. Polymer Adhesive Sealant Systems Inc, Irving, TX  www.polymeradhesives.com.
HH. Pottorff Company, Fort Worth, TX  www.pottorff.com.
II. Ruskin Manufacturing, Kansas City, MO  www.ruskin.com.
JJ. Sheet Metal Connectors Inc, Minneapolis, MN  www.smconnectors.com.
KK. Tamco, Stittsville, ON www.tamco.ca.
LL. Techno Adhesive, Cincinnati, OH  www.technoadhesives.com.
MM. Titus, Richardson, TX  (972) 699-1030.  www.titus-hvac.com
NN. McGill AirSeal, Columbus, OH  www.mcgillairseal.com.
OO. United Enertech Corp, Chattanooga, TN  www.unitedenertech.com.
PP. Utemp Inc, Salt Lake City, UT  (801) 978-9265.
QQ. Ventfabrics Inc, Chicago, IL  www.ventfabrics.com.
RR. Ward Industries, Grand Rapids MI  www.wardind.com.
SS. Young Regulator Co, Cleveland, OH  www.youngregulator.com

2.02 ACOUSTICAL LINER SYSTEM:
A. Duct Liner:

1. One inch (25 mm) thick, 1-1/2 lb (0.68 kg) density fiberglass conforming to requirements of ASTM 
C1071. Liner will not support microbial growth when tested in accordance with ASTM C1338.

2. Approved Products. 
a. ToughGard by CertainTeed.
b. Duct Liner E-M by Knauf Fiber Glass.
c. Akousti-Liner by Manson Insulation.
d. Quiet R by Owens Corning.
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e. Linacoustic RC by Johns-Manville.
B. Adhesive:

1. For indoor applications:
a. Provide adhesive that has a VOC content of 80 g/L or less when calculated according to 40 

CFR 59, Subpart D (EPA Method 24).
2. Approved Water-Based Products. 

a. Cain:  Hydrotak.
b. Design Polymerics:  DP2501 or DP2502 (CMCL-2501).
c. Duro Dyne:  WSA.
d. Elgen:  A-410-WB.
e. Hardcast:  Coil-Tack.
f. Hercules:  Mighty Tough Adhesives MTA500 or MTA600.

g. Miracle / Kingco:  PF-101.
h. Mon-Eco:  22-67 or 22-76.
i. Polymer Adhesive:  Glasstack #35.
j. Techno Adhesive:  133.
k. McGill AirSeal:  Uni-tack.

3. Approved Solvent-Based (non-flammable) Products. 
a. Cain:  Safetak.
b. Duro Dyne:  FPG.
c. Hardcast:  Glas-Grip 648-NFSE.
d. Miracle / Kingco:  PF-91.
e. Mon-Eco:  22-24.
f. Polymer Adhesive:  Q-Tack.

g. Techno Adhesive:  'Non-Flam' 106.
4.  Approved Solvent-Based (flammable) Products. 

a. Cain:  HV200.
b. Duro Dyne:  MPG.
c. Hardcast:  Glas-Grip 636-SE.
d. Miracle / Kingco:  PF-96.
e. Mon-Eco:  22-22.
f. Polymer Adhesive:  R-Tack.

g. Techno Adhesive:  'Flammable' 106.
C. Fasteners:

1. Adhesively secured fasteners not allowed.
D. Approved Products. 

1. AGM Industries:  'DynaPoint' Series RP-9 pin.
2. Cain.
3. Duro Dyne.
4. Gripnail:  May be used if each nail is installed by 'Grip Nail Air Hammer' or by 'Automatic Fastener 

Equipment' in accordance with Manufacturer's recommendations.
2.03 CONCEALED CEILING DAMPER REGULATORS:

A.  Approved Products. 
1. Cain.
2. Duro Dyne.
3. Elgen.
4. Metco Inc.
5. Ventfabrics:  666 Ventlok.
6. Young:  301.

2.04 VOLUME DAMPERS:
A. Rectangular Duct:
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1. Factory-manufactured 16 ga (1.6 mm) galvanized steel, single blade and opposed blade type with 
3/8 inch (9.5 mm) axles and end bearings.  Blade width 8 inches (200 mm) maximum.  Blades 
shall have 1/8 inch (3 mm) clearance all around.

2. Damper shall operate within acoustical duct liner.
3. Provide channel spacer equal to thickness of duct liner.
4. Dampers above removable ceiling and in Mechanical Rooms shall have locking quadrant on 

bottom or side of duct.  Otherwise, furnish with concealed ceiling damper regulator and cover 
plate.

5.  Approved Products. 
a. Air-Rite:  Model CD-2.
b. American Warming:  VC-2-AA.
c. Arrow:  OBDAF-207.
d. C & S:  AC40.
e. Cesco: AGO.
f. Daniel:  CD-OB.

g. Greenheck:  VCD-20.
h. Nailor:  1810 or 1820.
i. Pottorff:  CD-42.
j. Ruskin:  MD-35.
k. United Enertech:  MD-115.
l. Utemp:  CD-OB.

B. Round Duct:
1. Factory-manufactured 20 ga (1.0 mm) galvanized steel, single blade with 3/8 inch (9.5 mm) axles 

and end bearings.
2. For use in outside air ducts.
3. Approved Products. 

a. Air Balance:  Model AC-22.
b. Air-Rite:  Model CD-8.
c. American Warming:  V-22.
d. Arrow:  Type-70.
e. C & S:  AC21R.
f. Cesco: MGG.

g. Nailor:  1890.
h. Pottorff:  CD-21R.
i. Ruskin:  MDRS-25.
j. United Enertech:  RD.

2.05 AIR TURNS:
A. Single thickness vanes.  Double thickness vanes not acceptable.
B. 4-1/2 inch (115 mm) wide vane rail.  Junior vane rail not acceptable.

2.06 BRANCH TAP FOR FLEXIBLE DUCTWORK:
A. Factory-manufactured rectangular-to-round 45 degree leading tap fabricated of 24 ga (0.635 mm) zinc-

coated lock-forming quality steel sheets meeting requirements of ASTM A653, with G-90 coating.
B. One inch wide mounting flange with die formed corner clips, pre-punched mounting holes, and adhesive 

coated gasket.
C. Manual Volume Damper:

1. Single blade, 22 ga (0.79 mm) minimum
2. 3/8 inch (9.5 mm) minimum square rod with brass damper bearings at each end.
3. Heavy-duty locking quadrant on 1-1/2 inch (38 mm) high stand-off mounting bracket attached to 

side of round duct.
D. Approved Products. 
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1. ST-1HD by Air-Rite:
2. Nylon damper bearings approved for Air-Rite.
3. STO by Flexmaster.
4. HET by Sheet Metal Connectors

2.07 DUCT ACCESS DOORS
A. General:

1. Factory built insulated access door with hinges and sash locks, as necessary.  Construction shall 
be galvanized sheet metal, 24 ga (0.635 mm) minimum.

2. Fire and smoke damper access doors shall have minimum clear opening of 12 inches (300 mm) 
square or larger as shown on Drawings.

B. Rectangular Ducts:
1. Approved Products. 

a. Air Balance:  Fire/Seal FSA 100.
b. Air-Rite:  Model HAD-2.
c. Cesco:  HDD.
d. Elgen:  TAB Type / Hinge and Cam.
e. Flexmaster:  Spin Door.
f. Kees:  ADH-D.

g. Nailor:  08SH.
h. Pottorff:  60-HAD.
i. Ruskin:  ADH-24.
j. United Enertech:  L-95.

C. Round Ducts:
1. Approved Products. 

a. Ductmate:  ‘Sandwich’ Access Door.
b. Elgen:  Sandwich Access Door.
c. Kees:  ADL-R.
d. Nailor:  0809.
e. Pottorff:  RAD.
f. Ruskin:  ADR.

g. Ward:  DSA.
2.08 DUCT TEST HOLES

A. Temporary Test Holes:  Cut or drill in ducts as required. Cap with neat patches, neoprene plugs, 
threaded plugs, or threaded or twist-on metal caps.

2.09 FLEXIBLE EQUIPMENT DUCT CONNECTORS
A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Flexible Duct Connections:  Fabric crimped into metal edging strip.

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, minimum 
density 30 oz/sq yd.

a. Net Fabric Width:  Approximately 2 inches wide.
2. Metal: 3 inches wide, 24 gauge, 0.0239 inch thick galvanized steel.

C. Approved Products
1. Cain:  N-100.
2. Duro Dyne:  MFN.
3. Dyn Air:  CPN with G-90 galvanized off-set seam.
4. Elgen:  ZLN / SDN.
5. Ventfabrics:  Ventglas.
6. Ductmate:  ProFlex.

2.10 MISCELLANEOUS PRODUCTS
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A. Duct Opening Closure Film:  Mold-resistant, self-adhesive film to keep debris out of ducts during 
construction.
1. Thickness: 2 mils, minimum
2. High tack water based adhesive.
3. UV stable light blue color.
4. Elongation Before Break:  325 percent, minimum.
5. Manufacturers:

B. Duct Hangers:
1. One inch (25 mm) by 18 ga (1.27 mm) galvanized steel straps or steel rods as shown on 

Drawings, and spaced not more than 96 inches (2 400 mm) apart.  Do not use wire hangers
2. Attaching screws at trusses shall be 2 inch (50 mm) No. 10 round head wood screws.  Nails not 

allowed.
PART 3  EXECUTION

3.01 INSTALLATION
A. Furnish and install acoustic lining in following types of rectangular ducts unless noted otherwise on 

Contract Documents:
1. Supply air.
2. Return air.
3. Mixed air.
4. Transfer air.
5. Relief air.
6. Exhaust air.
7. Elbows, fittings, and diffuser drops greater than 12 inches (300 mm) in length.

B. Do not install acoustic lining in round ducts.
C. Flexible Connections:  Install flexible inlet and outlet duct connections to each furnace.
D. Access Doors In Ducts:
E. Install at each manual outside air damper and at each motorized damper.  Locate doors within 6 inches 

(150 mm) of installed dampers.
F. Install within 6 inches (150 mm) of fire dampers and in Mechanical Room if possible.  Install on side of 

duct that allows easiest access to damper.
G. Dampers And Damper Accessories:
H. Install concealed ceiling damper regulators.
I. Paint cover plates to match ceiling tile.
J. Do not install damper regulators for dampers located directly above removable ceilings or in Mechanical 

Rooms.
K. Provide each take-off with an adjustable volume damper to balance that branch.
L. Anchor dampers securely to duct.
M. Install dampers in main ducts within insulation.
N. Dampers in branch ducts shall fit against sheet metal walls, bottom and top of duct, and be securely 

fastened.  Cut duct liner to allow damper to fit against sheet metal.
O. Where concealed ceiling damper regulators are installed, provide cover plate.
P. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow SMACNA 

(DCS). See Section 23 3100 for duct construction and pressure class.
Q. Provide duct test holes where indicated and required for testing and balancing purposes.
R. At fans and motorized equipment associated with ducts, provide flexible duct connections immediately 

adjacent to the equipment.
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S. At equipment supported by vibration isolators, provide flexible duct connections immediately adjacent to 
the equipment.

T. Provide balancing dampers at points on supply, return, and exhaust systems where branches are taken 
from larger ducts as required for air balancing. Install minimum two duct widths from duct take-off.

U. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of whether 
dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 23 3700 
AIR OUTLETS AND INLETS

PART 1  GENERAL
1.01SECTION INCLUDES

A. Registers/grilles:
B. Fabric air distribution devices.
C. Vents 

1.02 SUMMARY
A. Includes But Not Limited To:

1. Furnish and install diffusers, registers, and grilles connected to ductwork as described in 
Contract Documents.

2. Furnish and install louvers connected to ductwork as described in Contract Documents.
1.03 RELATED REQUIREMENTS

A. Section 09 9123 - Interior Painting:  Painting of ducts visible behind outlets and inlets.
B. Section 23. 3100 HVAC ducts and casings. 

1.04 REFERENCE STANDARDS
A. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating 2012 (Reapproved 2015).
B. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Air Inlets 2006 

(Reaffirmed 2021).
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 

2022.
D. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.
E. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems 

2021.
F. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.
G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current 

Edition, Including All Revisions.
H. UL 2518 - Standard for Safety Air Dispersion Systems Current Edition, Including All Revisions.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data for equipment required for this project. Review outlets and inlets as 

to size, finish, and type of mounting prior to submission. Submit schedule of outlets and inlets 
showing type, size, location, application, and noise level.

C. Samples:  Submit two of each required air outlet and inlet type.
D. Project Record Documents:  Record actual locations of air outlets and inlets.

1.06 QUALITY ASSURANCE
A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.
B. Test and rate louver performance in accordance with AMCA 500-L.
C. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.
PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Carnes, a division of Carnes Company Inc; www.carnes.com/#sle.
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B. Krueger-HVAC; www.krueger-hvac.com/#sle.
C. Metalaire, a brand of Metal Industries Inc; www.metalaire.com/#sle.
D. Price Industries; www.price-hvac.com/#sle.
E. Titus, a brand of Air Distribution Technologies; www.titus-hvac.com/#sle.
F. Tuttle and Bailey; www.tuttleandbailey.com/#sle.

2.02 CEILING DIFFUSSERS
A. Finish:  Off-white baked enamel.
B. Approved Products

1. Carnes: SKSA.
2. J & J:  R-1400.
3. Krueger:  SH.
4. Metal*Aire:  5500S.
5. Nailor:  65OOB.
6. Price:  SMD-6.
7. Titus:  TDC-6.
8. Tuttle & Bailey:  M.

2.03 CEILING EXHAUST AND RETURN REGISTERS/GRILLES
A. Finish: Off-white baked enamel.
B. 1/2 inch (12.7 mm) spacing.
C. See Contract Documents for location of filter grilles.
D. Approved Products

1. Carnes:  RSLA.
2. J & J:  S90H.
3. Krueger:  S85H.
4. Metal*Aire:  SRH.
5. Nailor:  6155H.
6. Price:  535.
7. Titus:  355RL or 355 RS.
8. Tuttle & Bailey:  T75D.

2.04 SIDEWALL SUPPLY REGISTERS/GRILLES
A. Finish: Off-white baked enamel.
B. Removable core.
C. Double deflection.
D. Set sidewall supply register blades at 15 degrees upward deflection
E. Approved Products

1. Krueger:  5815.
2. Metal*Aire:  42C.
3. Nailor:  51RCD.
4. Price:  RCG-DVS.
5. Titus:  1707.
6. Tuttle & Bailey:  AVF.

2.05 LOW SIDEWALL RETURN GRILLS
A. Finish:  Off-white baked enamel.
B. 38- or 45-degree deflection.
C. Approved Products

1. Carnes:   RSHA.
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2. J & J:  S-590.
3. Krueger:  S480H.
4. Metal*Aire:  HD-RH.
5. Nailor:  6145H-HD.
6. Price:  91.
7. Titus: 33RL or 33RS.
8. Tuttle & Bailey:  T115D.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Comply with SMACNA (ASMM) for flashing/counterflashing of roof penetrations and supports 

for roof curbs and roof mounted equipment.
C. Check location of outlets and inlets and make necessary adjustments in position to comply with 

architectural features, symmetry, and lighting arrangement.
D. Install diffusers to ductwork with airtight connection.
E. Anchor all items securely 
F. Louvers  

1. Anchor securely into openings.
2. Where louvers touch masonry or dissimilar metals, protect with heavy coat of asphaltum 

paint.
G. Provide balancing dampers on duct take-off to diffusers and grilles and registers, despite 

whether dampers are specified as part of diffuser, or grille and register assembly.
H. Paint ductwork visible behind air outlets and inlets matte black. Refer to Section 09 9123.
I. Set sidewall supply register blades at 15 degrees upward deflection

END OF SECTION
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SECTION 26 0500 
COMMON WORK RESULTS FOR ELECTRICAL

PART 1  GENERAL
1.01RELATED DOCUMENTS

A. Section 01 3216 - Construction Progress Schedule:  Scheduling of equipment and materials 
removed by Owner.

B. Section 01 4000 - Quality Requirements
C. Section 02 4100 - Demolition:  Salvage of existing electrical items to be reused or recycled.
D. Section 07 8400 - Firestopping:  Quality of Penetration Firestop Systems to be used on Project 

and submittal requirements.
1.02 REFERENCES

A. National Fire Protection Association / American National Standards Institute: NFPA 70 National 
Electric Code (NEC).

B. National Electrical Manufacturing Association Standards (NEMA): NEMA 250, ‘Enclosure for 
Electrical Equipment (1000 Volts Maximum)’.

1.03 SUMMARY
A. Section Includes:

1. Electrical equipment coordination and installation.
2. Firestopping.

1.04 SUBMITTALS
A. Refer to individual material specification sections for submittal requirements.

1.05 COORDINATION
A. Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated.

2. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 
obstructions and of the working and access space of other equipment.

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls,and other structural components as they are constructed.

C. Coordinate installation of required supporting devices and set sleeves under site elements and 
paving components as they are constructed.

1.06 QUALIFICATIONS
A. Requirements of Section 01 4000 - Quality Requirements applies, but not limited to following:

1. Electrical Subcontractor:
a. Company specializing in performing work of this project.
b. Minimum five (5) years experience in electrical installations.
c. Minimum five (5) satisfactorily completed installations in past three (3) years of 

projects similar in size, scope, and complexity required for this project before bidding.
d. Upon request, submit documentation.

2. Installer:
a. Licensed in state where work is to be performed.
b. Designate one (1) individual as project foremen who shall be on site at all times 

during installation and experienced with installation procedures required for this 
project. Foreman shall have at least a journeyman's electrician license.

c. Upon request, submit documentation.
d. Approved Installers:
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1) Approved Electrical Subcontractor shall be pre-approved in accordance with 
Supplementary Conditions and included in Construction Documents by 
Addendum.

PART 2  PRODUCTS
2.01 DESIGN CRITERIA

A. Equipment provided under following Sections shall be by the same Manufacturer:
1. Section 26 2416 - Panelboards

2.02 SLEEVE SEALS
A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and raceway or cable.
1. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of cable or 

conduit.  Include type and number required for material and size of raceway or cable.
2. Pressure Plates:  Carbon steel.  Include two for each sealing element.
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element.

B. Manufacturers:
1. OZ-Gedney type WSK.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verification Of Conditions:
1. Confirm dimensions, ratings, and specifications of equipment to be installed and 

coordinate these with site dimensions and with other Sections.
3.02 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A. Comply with NECA 1.
B. Comply with applicable provisions of Occupational Safety and Health Act (OSHA), NFPA 

Standards and Pamphlets, NEIS Standards, and common work place practice.
C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 

arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements.

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity.

E. Locations of electrical equipment shown on Drawings are approximate only.  Field verify actual 
locations for proper installation.

F. Coordinate electrical equipment locations and conduit runs with those providing equipment to 
be served before installation or rough in.
1. Notify Architect of conflicts before beginning work.
2. Coordinate locations of power and lighting outlets in mechanical rooms and other areas 

with mechanical equipment, piping, ductwork, cabinets, etc, so they will be readily 
accessible and functional.

G. Work related to other trades which is required under this Division, such as cutting and patching, 
trenching, and backfilling, shall be performed according to standards specified in applicable 
Sections.

3.03 FIELD QUALITY CONTROL
A. Test systems and demonstrate equipment as working and operating properly.  Notify Architect 

before test.  Rectify defects at no additional cost to Owner.
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B. Measure current for each phase of each motor under actual final load operation, i.e. after air 
balance is completed for fan units, etc.  Record this information along with full-load nameplate 
current rating and size of thermal overload unit installed for each motor.

C. Refer to individual equipment and material specification sections for additional testing 
requirements.

3.04 CLEANING
A. Remove abandoned raceways, conductors, apparatus, and lighting fixtures promptly from site 

and dispose of legally.
3.05 CLOSEOUT ACTIVITIES

A. Training:
1. Provide instructor to train Owner’s maintenance personnel in operation and maintenance 

of electrical equipment and systems.  Factory representatives shall assist this instruction 
as necessary.

2. Schedule instruction period at time of final inspection.
3. Refer to individual material and equipment specification sections for additional training 

requirements.
3.06 FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Section 07 8400 - Firestopping.

END OF SECTION
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SECTION 26 0519 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.01SECTION INCLUDES

A. Single conductor building wire.
B. Nonmetallic-sheathed cable.
C. Metal-clad cable.
D. Wiring connectors.
E. Electrical tape.
F. Heat shrink tubing.
G. Oxide inhibiting compound.
H. Wire pulling lubricant.
I. Cable ties.

1.02 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping.
B. Section 26 0500 - Common Work Results for Electrical

1.03 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 

Medium-Hard, or Soft 2011 (Reapproved 2017).
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical 

Purposes 2010, with Editorial Revision (2020).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper 

Conductors for Subsequent Insulation 2004 (Reapproved 2020).
E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic 

Pressure-Sensitive Electrical Insulating Tape 2017.
F. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
G. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy 

2021.
H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment 

And Systems 2021.
I. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
1. Article 334, ‘'Non-Metallic-Sheathed Cable, Types NM, NMC And NMS'.

J. UL 4 - Armored Cable Current Edition, Including All Revisions.
K. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.
L. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
M. UL 267 - Outline of Investigation for Wire-Pulling Compounds Most Recent Edition, Including All 

Revisions.
N. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.
O. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.
P. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.
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Q. UL 493 - Thermoplastic-Insulated Underground Feeder and Branch-Circuit Cables Current 
Edition, Including All Revisions.

R. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition, 
Including All Revisions.

S. UL 719 - Nonmetallic-Sheathed Cables Current Edition, Including All Revisions.
T. UL 1569 - Metal-Clad Cables Current Edition, Including All Revisions.

1.04 DEFINITIONS
A. Line Voltage: Over 70 Volts.

1.05 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other 
sections with the actual conductors to be installed, including adjustments for conductor 
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations 
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain 
direction before proceeding with work.

1.06 SUBMITTALS
A. Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors 

and cables, including detailed information on materials, construction, ratings, listings, and 
available sizes, configurations, and stranding.

B. Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors 
substituted for copper conductors. Include proposed modifications to raceways, boxes, wiring 
gutters, enclosures, etc. to accommodate substitute conductors.

C. Project Record Documents: Record actual installed circuiting arrangements. Record actual 
routing for underground circuits.

1.07 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution 

requirements.
C. Product Listing Organization Qualifications: An organization recognized by OSHA as a 

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's 

instructions.
1.09 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower 
than 14 degrees F, unless otherwise permitted by the manufacturer’s instructions. When 
installation below this temperature is unavoidable, notify the Architect and obtain direction 
before proceeding with work.

PART 2 PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and 
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, 
permitted, or required.
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C. Nonmetallic-sheathed cable is permitted only as follows:
1. Where not otherwise restricted, may be used:

a. For branch circuit wiring in dry locations within structures permitted to be of Types III, 
IV, and V construction, where fully sprinklered.

2. In addition to other applicable restrictions, may not be used:
a. Where exposed to view.
b. Where exposed to damage.
c. For damp, wet, or corrosive locations.
d. Where in contact with earth.
e. Above suspended ceilings.
f. Where in contact with concrete.

g. Where restricted by NFPA 70 Article 334.
D. Metal-clad cables are permitted only as follows:

1. Where not otherwise restricted, may be used:
a. Where concealed above accessible ceilings for final connections from junction boxes 

to luminaires.
b. Where concealed in hollow stud walls, above accessible ceilings, and under raised 

floors for branch circuits up to 20 A.
1) Exception: Provide single conductor building wire in raceway for circuit homerun 

from first outlet to panelboard.
2. In addition to other applicable restrictions, may not be used:

a. Where not approved for use by the authority having jurisdiction.
b. Where exposed to view.
c. Where exposed to damage.
d. Where in contact with earth.
e. Where in contact with concrete.
f. For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as 

suitable for those locations.
g. For isolated ground circuits, unless provided with an additional isolated/insulated 

grounding conductor.
2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.
G. Conductors for Grounding and Bonding: Also comply with Section 26 0526.
H. Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project. 
Conductor sizes indicated are based on copper.

2. Provide copper conductors except where aluminum conductors are specifically indicated 
or permitted for substitution.  Conductor sizes indicated are based on copper unless 
specifically indicated as aluminum.  Conductors designated with the abbreviation "AL" 
indicate aluminum.

a. Substitution of aluminum conductors for copper is permitted, when approved by 
Owner and authority having jurisdiction, only for the following:
1) Services: Copper conductors’ size #6 and larger.
2) Feeders:  Copper conductors size #6 and larger.
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b. Where aluminum conductors are substituted for copper, comply with the following:
1) Size aluminum conductors to provide, when compared to copper sizes indicated, 

equivalent or greater ampacity and equivalent or less voltage drop.
2) Increase size of raceways, boxes, wiring gutters, enclosures, etc. as required to 

accommodate aluminum conductors.
3. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper 

conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise 
indicated.

4. Tinned Copper Conductors: Comply with ASTM B33.
I. Minimum Conductor Size:

1. Branch Circuits: 12 AWG.
a. Exceptions:

1) 20 A, 120 V circuits longer than 75 feet: 10 AWG, for voltage drop.
2) 20 A, 277 V circuits longer than 150 feet: 10 AWG, for voltage drop.

J. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified.

K. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having 

jurisdiction.  Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.

a. Conductors, size 4 AWG and larger, may have black insulation color coded using 
vinyl color coding electrical tape.

3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.
4) Neutral/Grounded: Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.

c. Ground equipment, All Systems: Green.
2.03 WIRING CONNECTORS

A. Description: Wiring connectors appropriate for the application, suitable for use with the 
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable.

B. Connectors for Grounding and Bonding: Comply with Section 26 0526.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use re-usable compression connectors.
2. Copper Conductors Size 6 AWG and Larger: Use compression connectors.
3. Connections Outside Building: Watertight steel spring wire connections with waterproof, 

non-hardening sealant.
D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations 
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with 
mechanical lugs when only compression connectors are specified.
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3. Where over-sized conductors are larger than the equipment terminations can 
accommodate, provide connectors suitable for reducing to appropriate size, but not less 
than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate 
disconnection.

5. Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression 
connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections 
to terminal screws.

7. Conductors for Control Circuits: Use crimped terminals for all connections.
E. Do not use insulation-piercing or insulation-displacement connectors designed for use with 

conductors without stripping insulation.
F. Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications 

and 302 degrees F for high temperature applications; pre-filled with sealant and listed as 
complying with UL 486D for damp and wet locations.
1. Manufacturers:

a. 3M: www.3m.com/sle.
b. NSI Industries LLC: www.nsindustries.com/sales.

G. Push-in Wire Connectors: Rated 600 V, 221 degrees F.
1. Manufacturers:

a. Ideal Industries, Inc: www.idealindustries.com/sle.
b. NSI Industries LLC: www.nsindustries.com/sales.

H. Mechanical Connectors:  Provide bolted type or set-screw type.
1. Manufacturers:

a. Burndy LLC: www.burndy.com/sales.
b. Ilsco: www.ilsco.com/sle.
c. Thomas & Betts Corporation: www.tnb.com/sle.

I. Compression Connectors: Provide circumferential type or hex type crimp configuration.
J. Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for 

connection to be made.
1. Manufacturers:

a. Burndy LLC: www.burndy.com/sales.
b. Thomas & Betts Corporation: www.tnb.com/sle.

K. Power Distribution Block: Terminals suitable for use with 75°F (24°C) copper conductors.
1. 16323 by Cooper Bussmann, Ellisville, MO www.bussmann.com
2. LBA363106 by Square D Co, Palatine, IL www.us.squared.com.
3. Substitutions: See Section 01 6000 - Product Requirements

2.04 ACCESSORIES
A. Electrical Tape:

1. Manufacturers:
a. 3M: www.3m.com/sle.

2. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated; listed 
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, 
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

3. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying with 
UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight; 
conformable for application down to 0 degrees F and suitable for continuous temperature 
environment up to 221 degrees F.

4. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying with 
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature 
environment up to 194 degrees F and short-term 266 degrees F overload service.
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5. Electrical Filler Tape: Rubber-based insulating moldable putty, minimum thickness of 125 
mil; suitable for continuous temperature environment up to 176 degrees F.

6. Varnished Cambric Electrical Tape: Cotton cambric fabric tape, with or without adhesive, 
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil; 
suitable for continuous temperature environment up to 221 degrees F.

7. Moisture Sealing Electrical Tape: Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing: Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V; 
suitable for direct burial applications; listed as complying with UL 486D.
1. Manufacturers:

a. 3M: www.3m.com/sle.
b. Burndy LLC: www.burndy.com/sales.

C. Wire Pulling Lubricant:
1. Listed and labeled as complying with UL 267.
2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.
3. Suitable for use at installation temperature.

D. Cable Ties: Material and tensile strength rating suitable for application.
PART 3 EXECUTION

3.01 EXAMINATION
A. Verify that the interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.
F. Verify that the raceway system is complete, and cabinets and outlet boxes are free of foreign 

matter and moisture.
3.02 PREPARATION

A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.
3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing 

required.
3. Install circuits as shown in Panel Schedules.  Group circuit homeruns to panels as shown 

on Contract Drawings.
4. Arrange circuiting to minimize splices.  Conductors and cables shall be continuous from 

outlet to outlet.
5. Include circuit lengths required to install connected devices within 10 ft of location 

indicated.
6. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
7. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
8. Install wiring of different voltage systems in separate conduits.
9. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are indicated as 

separate, combining them together in a single raceway is permitted, under the following 
conditions:
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a. Provide no more than six current-carrying conductors in a single raceway.  Dedicated 
neutral conductors are considered current-carrying conductors.

b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

10. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors 
among up to three single phase branch circuits of different phases installed in the same 
raceway is not permitted. Provide dedicated neutral/grounded conductor for each 
individual branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install a nonmetallic-sheathed cable (Type NM-B) in accordance with NECA 121.
E. Install underground feeder and branch-circuit cable (Type UF-B) in accordance with NECA 121.
F. Install armored cable (Type AC) in accordance with NECA 120.
G. Install metal-clad cable (Type MC) in accordance with NECA 120.
H. Pre-wired 3/8-inch flexible fixture whips: Allowed only for connection to recessed lighting 

fixtures, lengths not to exceed 72 inches.
I. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other 
contaminants.

2. Pull all conductors and cables together into the raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum 

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not 

recommended by the manufacturer.
J. Exposed Cable Installation (only where specifically permitted):

1. Route cables parallel or perpendicular to building structural members and surfaces.
2. Protect cables from physical damage.

K. Line Voltage Cable Installation:
1. Where installing in framing, do not bore holes in joists or beams outside center 1/3 of 

member depth or within 24 inches (600 mm) of bearing points.  Do not bore holes in 
vertically framing members outside center 1/3 of member width.  Holes shall be one inch 
diameter maximum.

2. Conceal cables within ceilings and walls of finished areas.  Cables may be exposed in 
unfinished areas but not run on floors of mechanical equipment spaces or in such a way 
that they obstruct access to, operation of, or servicing of equipment.

3. Install exposed cables parallel to or at right angles to building structure lines.
4. Keep cables 6 inches (150 mm) minimum from hot water pipes.
5. Do not support cables from mechanical ducts or duct supports without Architect’s written 

approval.
6. Do not bore holes in vertical truss members or notch structural members for cable 

installation.
L. Parallel Conductors: Install conductors of the same length and terminate in the same manner.
M. Secure and support conductors and cables in accordance with NFPA 70 using suitable 

supports and methods approved by the authority having jurisdiction.  Provide independent 
support from building structure.  Do not provide support from raceways, piping, ductwork, or 
other systems.
1. Installation Above Suspended Ceilings: Do not provide support from the ceiling support 

system. Do not provide support from ceiling grid or allow conductors and cables to lay on 
ceiling tiles.

N. Terminate cables using suitable fittings.
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1. Armored Cable (Type AC):
a. Use listed fittings and anti-short, insulating bushings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or 

insulation. Do not use hacksaw or wire cutters to cut armor.
2. Metal-Clad Cable (Type MC):

a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or 

insulation. Do not use hacksaw or wire cutters to cut armor.
O. Install conductors with a minimum of 12 inches of slack at each outlet.
P. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 

enclosures.
Q. Group or otherwise identify neutral/grounded conductors with associated ungrounded 

conductors inside enclosures in accordance with NFPA 70.
R. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make 
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, 

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors: Secure connections according to manufacturers’ recommended 

torque settings.
6. Compression Connectors: Secure connections using manufacturer's recommended tools 

and dies.
S. Insulate splices and taps that are made with uninsulated connectors using methods suitable for 

the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors.
1. Dry Locations: Use insulating covers specifically designed for connectors, electrical tape, 

or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape 

or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
b. For taped connections likely to require re-entering, including motor leads, first apply 

varnished cambric electrical tape, followed by adequate amount of rubber splicing 
electrical tape, followed by outer covering of vinyl insulating electrical tape.

2. Damp Locations: Use insulating covers specifically designed for connectors, electrical 
tape, or heat shrink tubing.

a. For connections with insulating covers, apply outer covering of moisture sealing 
electrical tape.

b. For taped connections, follow same procedure as for dry locations but apply outer 
covering of moisture sealing electrical tape.

3. Wet Locations: Use heat shrink tubing.
T. Insulate ends of spare conductors using vinyl insulating electrical tape.
U. Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally 

colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of 
tape at each termination and at each location conductors are accessible.

V. Identify conductors and cables in accordance with Section 26 0553.
W. Install firestopping to preserve fire resistance rating of partitions and other elements, using 

materials and methods specified in Section 07 8400.
X. Unless specifically indicated to be excluded, provide final connections to all equipment and 

devices, including those furnished by others, as required for a complete operating system.
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3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test 

is required for all conductors. The resistance test for parallel conductors listed as optional is not 
required.
1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing. 

Replace SPDs damaged by performing high potential testing with SPDs connected.
C. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 0523 
CONTROL-VOLTAGE ELECTRICAL CABLES

PART 1 GENERAL
1.01SUMMARY

A. Includes But Not Limited To:
1. Furnish and install control-voltage electrical cables as described in Contract Documents.

1.02 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping.
B. Section 23 0913 - Instrumentation and Control Devices for HVAC.
C. Section 26 0500 - Common Work Results for Electrical.
D. Section 26 0553 - Identification for Electrical Systems: Identification of products and 

requirements.
E. Section 26 0923 - Lighting Control Devices.

1.03 DEFINITIONS
A. Control Voltage: 70 Volts and under.

PART 2 PRODUCTS
2.01 SYTEM

A. Manufacturers:
1. Approved Cable Manufacturers.  See Section:

a. Alpha Wire Co, Elizabeth, NJ www.alphawire.com.
b. Belden Wire & Cable Co, Richmond, IN www.belden.com.
c. Liberty Wire & Cable, Colorado Springs, CO www.libertycable.com.
d. West Penn Wire Corp, Washington, PA www.westpenn-cdt.com.

B. Components:
1. Building Control System Cables.

a. CAT 5E, 24 AWG, solid bare copper, four pair, UTP, white cable jacket.
b. Sheath Colors:

1) Lighting Control: Yellow.
c. Meet requirements of EIA / TIA 568 Standard.

2. Lighting Control Cables and Conductors:
a. Provide cable per Lighting Control Panel Manufacturer’s recommendations and 

requirements.
b. Lighting Control Cables run in same raceway as line voltage cables shall have same 

insulation voltage rating as line voltage conductors.
c. Cable Jacket shall be yellow.

PART 3 EXECUTION
3.01 INSTALLATION

A. General:
1. Cables shall be continuous and without splices from source to outlet.
2. Conceal cables within ceilings and walls of finished areas.  Cables may be exposed in 

unfinished areas but not run on floors of mechanical equipment spaces or in such a way 
that they obstruct access to, operation of, or servicing of equipment unless otherwise 
indicated in Contract Drawings.

3. Run cables in raceway as indicated on Contract Drawings.
4. Run exposed cables parallel to or at right angles to building structure lines.
5. Keep cables 6 inch (150 mm) minimum from hot water pipes.
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6. Support cables using approved staples, cable ties, straps, hangers, or similar fittings 
spaced every 3 feet (900 mm).

7. Where installing in framing, do not bore holes in joists or beams outside center 1/3 of 
member depth or within 24 inches (600 mm) of bearing points.  Do not bore holes in 
vertical framing members outside center 1/3 of member width.  Holes shall be 1/2-inch (13 
mm) diameter maximum.

8. Bundle only cables of same systems together.
9. Install cables in raceway.  Run cables of different systems in separate conduits.
10. Do not run cables within 10 inches (255 mm) of line voltage conductors/raceways.
11. Extend cables 18 inches (450 mm) from wall or ceiling at all outlet locations.  Extend 

cables to twice vertical length of cabinet at each cabinet location.
12. Pulling cables into conduit:

a. Do not pull cables until raceway system is complete and cabinets and outlet boxes 
are free of foreign matter and moisture.

b. Do not use heavy mechanical means for pulling cables.
c. Use only listed wire pulling lubricants.

13. Prohibited procedures:
a. Boring holes for installation of cables in vertical truss members.
b. Notching of structural members for installation of cables.

B. Control Cables:
1. For cables not installed in raceway, do not run cables within 10 inches (255 mm) of line 

voltage conductors / raceways.  Also, maintain 10 inches (255 mm) minimum between 
following exposed cable groups:

a. Microphone cables.
b. CAT-6, sound system control, telephone, video, or ATC cables.
c. Loudspeaker cables.

END OF SECTION
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SECTION 26 0529 
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes, and 
other electrical work.

1.02 RELATED REQUIREMENTS
A. Section 05 5000 - Metal Fabrications: Materials and requirements for fabricated metal supports.
B. Section 26 0533.13 - Conduit for Electrical Systems: Additional support and attachment 

requirements for conduits.
C. Section 26 0533.16 - Boxes for Electrical Systems: Additional support and attachment 

requirements for boxes.
D. Section 26 5100 - Interior Lighting: Additional support and attachment requirements for interior 

luminaires.
1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 
Steel Products 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 2016a.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel 
2019.

D. MFMA-4 - Metal Framing Standards Publication 2004.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes and arrangement of supports and bases with actual equipment and 

components to be installed.
2. Coordinate work to provide additional framing and materials required for installation.
3. Coordinate compatibility of support and attachment components with mounting surfaces at 

installed locations.
4. Coordinate arrangement of supports with ductwork, piping, equipment and other potential 

conflicts.
5. Notify Architect of conflicts with or deviations from Contract Documents. Obtain direction 

before proceeding with work.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for channel/strut 

framing systems, nonpenetrating rooftop supports, and post-installed concrete/masonry anchors.
1.06 QUALITY ASSURANCE
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS
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A. General Requirements:
1. Comply with the following. Where requirements differ, comply with most stringent.

a. NFPA 70.
b. Requirements of authorities having jurisdiction.

2. Provide the required hangers, supports, anchors, fasteners, fittings, accessories, and 
hardware as necessary for complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where 
applicable.

4. Where support and attachment component types and sizes are not indicated, select in 
accordance with manufacturer's application criteria as required for load to be supported with 
minimum safety factor of [_____]. Include consideration for vibration, equipment operation, 
and shock loads where applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product listing.
6. Steel Components: Use corrosion-resistant materials suitable for environment where 

installed.
a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise 

indicated.
b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel, stainless steel, or 

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.
d. Galvanized Steel: Hot dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports: Straps and clamps suitable for conduit or cable to be supported.

1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps: Bolted type unless otherwise indicated.

C. Outlet Box Supports: Hangers and brackets suitable for boxes to be supported.
D. Metal Channel/Strut Framing Systems:

1. Description: Factory-fabricated, continuous-slot, metal channel/strut and associated fittings, 
accessories, and hardware required for field assembly of supports.

2. Comply with MFMA-4.
3. Channel Material:

a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel.

4. Minimum Channel Thickness: Steel sheet, 12-gauge, 0.1046 inch.
5. Minimum Channel Dimensions: 1-5/8 inch wide by 13/16 inch high.

E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Trapeze Support for Multiple Conduits:  3/8-inch diameter.
F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener 
types indicated for specified applications.

2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry: Use toggle bolts.
5. Hollow Stud Walls: Use toggle bolts.
6. Steel: Use beam clamps, machine bolts, or welded threaded studs.
7. Sheet Metal: Use sheet metal screws.
8. Wood: Use wood screws.
9. Plastic and lead anchors are not permitted.
10. Powder-actuated fasteners are not permitted.

PART 3 EXECUTION
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3.01 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install hangers and supports in accordance with NECA 1.
C. Provide independent support from building structure. Do not provide support from piping, 

ductwork, or other systems.
D. Unless specifically indicated or approved by Architect, do not provide support from suspended 

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural 

Engineer.
G. Equipment Support and Attachment:

1. Use metal, fabricated supports or supports assembled from metal channel/strut to support 
equipment as required.

2. Use metal channel/strut secured to studs to support equipment surface mounted on hollow 
stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel/strut to support surface-mounted equipment in wet or damp locations to 
provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its 
own weight for support.

H. Conduit Support and Attachment: See Section 26 0533.13 for additional requirements.
I. Box Support and Attachment: See Section 26 0533.16 for additional requirements.
J. Interior Luminaire Support and Attachment: See Section 26 5100 for additional requirements.
K. Exterior Luminaire Support and Attachment: See Section 26 5600 for additional requirements.
L. Secure fasteners in accordance with manufacturer's recommended torque settings.
M. Remove temporary supports.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Inspect support and attachment components for damage and defects.
C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 

manufacturer. Replace components that exhibit signs of corrosion.
D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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A. SECTION 26 0533.13 
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Galvanized steel intermediate metal conduit (IMC).
C. Flexible metal conduit (FMC).
D. Liquid tight flexible metal conduit (LFMC).
E. Galvanized steel electrical metallic tubing (EMT).
F. Rigid polyvinyl chloride (PVC) conduit.
G. Electrical nonmetallic tubing (ENT).
H. Liquid tight flexible nonmetallic conduit (LFNC).

1.02 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping.
B. Section 26 0500 - Common Work Results for Electrical: Sleeve seals for conduit penetrations.
C. Section 26 0526 - Grounding and Bonding for Electrical Systems.

1. Includes additional requirements for fittings for grounding and bonding.
D. Section 26 0529 - Hangers and Supports for Electrical Systems.
E. Section 26 0553 - Identification for Electrical Systems: Identification of products and 

requirements.
1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2020.
C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2020.
F. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) 2017.
G. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 

Tubing, and Cable 2014.
H. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal 

Conduit and Intermediate Metal Conduit 2018.
I. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020.
J. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing 

2021.
K. NEMA TC 13 - Electrical Nonmetallic Tubing (ENT) 2014 (Reaffirmed 2019).
L. NEMA TC 14 (SERIES) - Reinforced Thermosetting Resin Conduit and Fittings Series 2015.
M. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
N. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.
O. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.
P. UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless-Steel Current 

Edition, Including All Revisions.
Q. UL 360 - Liquid-Tight Flexible Metal Conduit Current Edition, Including All Revisions.
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R. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.
S. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition, 

Including All Revisions.
T. UL 797A - Electrical Metallic Tubing - Aluminum and Stainless-Steel Current Edition, Including 

All Revisions.
U. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.
V. UL 1242 - Electrical Intermediate Metal Conduit-Steel Current Edition, Including All Revisions.
W. UL 1653 - Electrical Nonmetallic Tubing Current Edition, Including All Revisions.
X. UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit Current Edition, Including All Revisions.
Y. UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds 

Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be 

installed, including adjustments for conductor sizes increased for voltage drop.
2. Coordinate arrangement of conduits with structural members, ductwork, piping, 

equipment, and other potential conflicts.
3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.
4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and 

do not void roof warranty.
5. Notify Architect of conflicts with or deviations from Contract Documents. Obtain direction 

before proceeding with work.
B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit between 
termination points is complete.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and 

fittings.
1.06 QUALITY ASSURANCE

A. Product Listing Organization Qualifications: Organization recognized by OSHA as Nationally 
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's 

instructions.
PART 2 PRODUCTS

2.01 CONDUIT APPLICATIONS
A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70, 

manufacturer's instructions, and product listing.
B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for 

specified applications. Where more than one listed application applies, comply with most 
restrictive requirements. Where conduit type for particular application is not specified, use 
galvanized steel rigid metal conduit.

C. Concealed Within Hollow Stud Walls: Use electrical metallic tubing (EMT) or Electrical non-
metallic tubing (ENT).

D. Concealed Above Accessible Ceilings: Use electrical metallic tubing (EMT) or Electrical non-
metallic tubing (ENT).
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E. Interior, Damp or Wet Locations: Use intermediate metal conduit (IMC).
F. Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit or liquid tight 

flexible non-metallic conduit (LFNC).
1. Maximum Length: 6 feet.

G. Flexible Connections to Vibrating Equipment:
1. Dry Locations: Use flexible metal conduit (FMC).
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit (LFMC).
3. Maximum Length: 3 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.

H. Fished in existing walls, where necessary: use flexible metal conduit (fmc), galvanized steel 
electrical metallic tubing (emt)

2.02 CONDUIT - GENERAL REQUIREMENTS
A. Comply with NFPA 70.
B. Existing Work: Where existing conduits are indicated to be reused, they may be reused only 

where they comply with specified requirements, are free from corrosion, and integrity is verified 
by pulling mandrel through them.

C. Fittings for Grounding and Bonding: See Section 26 0526 for additional requirements.
D. Provide conduit, fittings, supports, and accessories required for complete raceway system.
E. Provide products listed, classified, and labeled as suitable for purpose intended.
F. Minimum Conduit Size, Unless Otherwise Indicated:

1. For exterior use: 3/4 inch (21 mm)
2. For interior use: 1/2 inch (16 mm)

G. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Nucor Tubular Products: www.nucortubular.com/sle.
3. Wheatland Tube, a division of Zekelman Industries: www.wheatland.com/sales.

B. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI 
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc: www.bptfittings.com/sle.
b. Emerson Electric Co; O-Z/Gedney: www.emerson.com/sle.

2. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B or UL 6.

3. Material: Use steel or malleable iron.
2.04 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. Manufacturers:
1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Nucor Tubular Products: www.nucortubular.com/sle.

B. Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with 
ANSI C80.6 and listed and labeled as complying with UL 1242.

C. Fittings:
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1. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B or UL 1242.

2. Material: Use steel or malleable iron.
3. Connectors and Couplings: Use threaded type fittings only. Threadless fittings, including 

set screw and compression/gland types, are not permitted.
2.05 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc: www.afcweb.com.
2. Electri-Flex Company: www.electriflex.com.
3. International Metal Hose: www.metalhose.com.

B. Description: NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled 
as complying with UL 1 and listed for use in classified firestop systems.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings, LLC: www.bptfittings.com/sle.
b. Emerson Electric Co; O-Z/Gedney: www.emerson.com/sle.

2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B.

3. Material: Use steel.
2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:
1. AFC Cable Systems, Inc: www.afcweb.com.
2. Electri-Flex Company: www.electriflex.com.
3. International Metal Hose: www.metalhose.com.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal 
conduit listed and labeled as complying with UL 360.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings, LLC: www.bptfittings.com/sle.
b. Emerson Electric Co; O-Z/Gedney: www.emerson.com/sle.

2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B.

3. Material: Use steel or malleable iron.
2.07 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit:  www.alliedeg.com.
2. Nucor Tubular Products: www.nucortubular/sle.
3. Wheatland Tube Company: www.wheatland.com.

B. Description: NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with 
ANSI C80.3 and listed and labeled as complying with UL 797.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings, LLC: www.bptfittings.com/sle.
b. Emerson Electric Co; O-Z/Gedney: www.emerson.com/sle.

2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B.

3. Material: Use steel.
a. Do not use die cast zinc fittings.

4. Connectors and Couplings:  Use compression (gland) or set-screw type.
a. Do not use indenter type connectors and couplings.
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5. Damp or Wet Locations, Where Permitted: Use fittings listed for use in wet locations.
2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Manufacturers:
1. Cantex Inc: www.cantexinc.com/sle.
2. JM Eagle: www.jmeagle.com/sale.

B. Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, 
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees 
C.

C. Fittings:
1. Manufacturer: Same as manufacturer of conduit to be connected.
2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with 

UL 651; material to match conduit.
2.09 ELECTRICAL NONMETALLIC TUBING (ENT)

A. Manufacturers:
1. Cantex Inc: www.cantexinc.com/sle.

B. Description: NFPA 70, Type ENT electrical nonmetallic tubing complying with NEMA TC 13 and 
listed and labeled as complying with UL 1653.

C. Fittings:
1. Manufacturer: Same as manufacturer of ENT to be connected.
2. Use solvent-welded type fittings.
3. Solvent-Welded Fittings: Rigid PVC fittings complying with NEMA TC 3 and listed and 

labeled as complying with UL 651; suitable for use with ENT.
2.10 LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC)

A. Manufacturers:
1. AFC Cable Systems, a division of Atkore International: www.afcweb.com/sale.
2. Electri-Flex Company: www.electriflex.com/sle.
3. IPEX, a division of Aliaxis: www.ipexna.com/sle.

B. Description: NFPA 70, Type LFNC liquidtight flexible nonmetallic conduit listed and labeled as 
complying with UL 1660.

C. Fittings:
1. Manufacturer: Same as manufacturer of conduit to be connected.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B; suitable for type of conduit to be connected.
2.11 PROHIBITED FITTING MATERIALS

A. The following fitting type are not permitted:  crimp-on, tap-on, indenter, and cast set-screw 
fittings for EMT.

B. Spray (aerosol) PVC cement.
2.12 ACCESSORIES

A. Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil, 0.020 inch.
B. Conduit Joint Compound: Corrosion-resistant, electrically conductive compound listed as 

complying with UL 2419; suitable for use with conduit to be installed.
C. Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit 

and fittings to be installed.
1. Spray (aerosol) PVC cement is not permitted.

D. Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250 
lbf.
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E. Sealing Compound for Hazardous/Classified Location Sealing Fittings: Listed for use with 
particular fittings to be installed.

F. Duct Bank Spacers: Nonmetallic; designed for maintaining conduit/duct spacing for concrete 
encasement in open trench installation; suitable for conduit/duct arrangement to be installed.

G. Expansion Fittings: Designed to allow for expansion and contraction in a run of conduit, suitable 
for type of conduit installed.
1. Products:

a. Hot Dip Galvanized: O-Z/Gedney (Emerson) type AX.
b. PVC: Carlon type E945.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.
D. Notify Architect in writing if substrates are not acceptable to install raceways and boxes.

1. Commencing installation constitutes acceptance of existing conditions.
3.02 INSTALLATION

A. Install Owner provided corner A/V equipment cabinets.
B. Install products in accordance with manufacturer's instructions.
C. Install conduit in accordance with NECA 1.
D. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
E. Install intermediate metal conduit (IMC) in accordance with NECA 101.
F. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
G. Install electrical nonmetallic tubing (ENT) in accordance with NECA 111.
H. Install liquid tight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.
I. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing 

required.
3. Conceal conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route exposed conduits:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

6. Arrange conduit to maintain adequate headroom, clearances, and access.
7. Arrange conduit to provide no more than equivalent of four 90-degree bends between pull 

points.
8. Arrange conduit to provide no more than 150 feet between pull points.
9. Route conduits above water and drain piping where possible.
10. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at 

sealing fittings where moisture may collect.
11. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
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12. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This 
includes, but is not limited to:

a. Heaters.
b. Hot water piping.
c. Flues.

13. Group parallel conduits in same area on common rack.
J. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable supports and 
methods approved by authorities having jurisdiction; see Section 26 0529.

2. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems.

3. Installation Above Suspended Ceilings: Do not provide support from ceiling support 
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4. Use metal channel/strut with accessory conduit clamps to support multiple parallel 
surface-mounted conduits.

5. Use conduit clamp to support single conduit from beam clamp or threaded rod.
6. Use trapeze hangers assembled from threaded rods and metal channel/strut with 

accessory conduit clamps to support multiple parallel suspended conduits.
7. Use of wire for support of conduits is not permitted.
8. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply 

with most stringent requirements.
K. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized 
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece 
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquid tight flexible conduit connections to prevent drainage of liquid 

into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock 

nuts for dry locations and raintight hubs for wet locations.
6. Where spare conduits stub up through concrete floors and are not terminated in box or 

enclosure, provide threaded couplings equipped with threaded plugs set flush with 
finished floor.

7. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded 
edges at conduit terminations to protect conductors.

8. Secure joints and connections to provide mechanical strength and electrical continuity.
9. Provide PVC adapters at all boxes.

L. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and 

grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Provide suitable sealing system where conduits penetrate exterior wall below grade.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 

membrane.
7. Make penetrations for roof-mounted equipment within associated equipment openings and 

curbs where possible to minimize roofing system penetrations. Where penetrations are 
necessary, seal as indicated or as required to preserve integrity of roofing system and 
maintain roof warranty.
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8. Install firestopping to preserve fire resistance rating of partitions and other elements; see 
Section 07 8400.

M. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion 
and expansion/deflection fittings to prevent damage to enclosed conductors or connected 
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit 

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

N. Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not 

limited to:
a. Where conduits enter building from outside.
b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature 
differential, use foam conduit sealant at accessible point near penetration to prevent 
condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior 

spaces.
O. Provide pull string in each empty conduit and in conduits where conductors and cables are to 

be installed by others. Leave minimum slack of 12 inches at each end.
P. Provide grounding and bonding; see Section 26 0526.
Q. Identify conduits; see Section 26 0553.

3.03 PROHIBITED PROCEDURES
A. Installation of raceway beneath or embedded in concrete, except where explicitly shown on 

Contract Documents.
B. Use of wooden plugs inserted in concrete or masonry units for mounting raceway, supports, 

boxes, cabinets, or other equipment.
C. Installation of raceway that has been crushed or deformed.
D. Use of torches for bending PVC.
E. Spray applied PVC cement.
F. Boring holes in truss members.
G. Notching of structural members.
H. Supporting raceway from ceiling system support wires.
I. Nail drive straps or tie wire for supporting raceway.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective conduits.

3.05 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.06 PROTECTION
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A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection 
from entry of moisture and foreign material and do not remove until ready for installation of 
conductors.

END OF SECTION
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SECTION 26 0533.16 
BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull 
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Boxes and enclosures for integrated power, data, and audio/video.
D. Floor boxes.

1.02 RELATED REQUIREMENTS
A. Section 08 3100 - Access Doors and Panels: Panels for maintaining access to concealed 

boxes.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems.
C. Section 26 0529 - Hangers and Supports for Electrical Systems.
D. Section 26 0533.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends 

between pulling points.
E. Section 26 0553 - Identification for Electrical Systems: Identification of products and 

requirements.
F. Section 26 2726 - Wiring Devices:

1. Wall plates.
2. Additional requirements for locating boxes for wiring devices.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
C. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.
D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 

Tubing, and Cable 2014.
E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013 

(Reaffirmed 2020).
F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current 

Edition, Including All Revisions.
H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, 

Including All Revisions.
I. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.
J. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, 
or other potential obstructions within the dedicated equipment spaces and working 
clearances for electrical equipment required by NFPA 70.
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2. Coordinate with Divisions 22 and 23 for installation of raceway for control of plumbing and 
HVAC equipment.

3. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed.

4. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, 
clamps, support fittings, and devices, calculated according to NFPA 70.

5. Coordinate minimum sizes of pull boxes with the actual installed arrangement of 
connected conduits, calculated according to NFPA 70.

6. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. 
installed under other sections or by others.

7. Coordinate the work with other trades to preserve insulation integrity.
8. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
9. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain 

direction before proceeding with work.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for cabinets and 

enclosures and floor boxes.
C. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 

stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

D. Project Record Documents: Record actual locations for outlet and device boxes, pull boxes, 
cabinets and enclosures, floor boxes, and underground boxes/enclosures.

E. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Keys for Lockable Enclosures: Two of each different key.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution 

requirements.
C. Product Listing Organization Qualifications: An organization recognized by OSHA as a 

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction.

D. Firms regularly engaged in manufacturing of boxes for electrical systems of type and size 
required, whose products have been in satisfactory use in similar service for not less than ten 
(10) years.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by 

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway 

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified.
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5. Provide grounding terminals within boxes where equipment grounding conductors 
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull 
Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast aluminum boxes for damp or wet locations unless otherwise indicated or 

required; furnish with compatible weatherproof gasketed covers.
3. Use suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration where 

required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL 

514A.
9. Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL 

514A; furnish with threaded hubs.
10. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and 

weight of load to be supported; furnished with fixture stud to accommodate mounting of 
luminaire where required.

11. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use 
field-connected gangable boxes unless specifically indicated or permitted.

12. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices 4-inch square by 2-1/8-inch deep (100 by 54 mm) trade size.:  4-inch 

square by 1-1/2-inch deep (100 by 38 mm) trade size.
b. Communications Systems Outlets: 4-inch square by 2-1/8-inch (100 by 54 mm) trade 

size.
13. Wall Plates: Comply with Section 26 2726.
14. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation: 
www.cooperindustries.com/sales.

b. Hubbell Incorporated; Bell Products: www.hubbell-rtb.com/sle.
c. Hubbell Incorporated; RACO Products: www.hubbell-rtb.com/sales.
d. O-Z/Gedney, a brand of Emerson Electric Co: www.emerson.com/sle.
e. Thomas & Betts Corporation: www.tnb.com/sle.

C. Vapor-Tight Boxes:
1. Premolded polyethylene box installed in all exterior framing walls (thermal envelope) 

around recessed outlet boxes.
2. Approved Manufacturers:

a. Lessco Low energy Systems Supply Company, Inc. Campbellsport, WI www.lessco-
airtight.com

D. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations: Type 1, painted steel.
b. Outdoor Locations: Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide hinged-cover enclosures unless otherwise indicated.
b. Boxes 6 square feet and Larger: Provide hinged-cover enclosures.

4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:
a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels: Painted steel, removable.
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5. Finish for Painted Steel Enclosures: Manufacturer’s standard grey unless otherwise 
indicated.

6. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation: www.cooperindustries.com/sales.
b. Hoffman, a brand of Pentair Technical Products: www.hoffmanonline.com/sle.
c. Hubbell Incorporated; Wiegmann Products: www.hubbell-wiegmann.com/sale.

E. Boxes and Enclosures for Integrated Power, Data, and Audio/Video: Size and configuration as 
indicated or as required with partitions to separate services; field-connected gangable boxes 
may be used.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 

130, including mounting heights specified in those standards where mounting heights are not 
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are 

indicated or permitted.
H. Provide vapor-tight boxes where indicated in the contract documents.

1. Carefully cut above grade vapor barrier and seal around recessed outlet boxes to 
minimize air infiltration.

I. Box Locations:
1. Locate boxes to be accessible. Provide access panels in accordance with Section 08 

3100 as required where approved by the Architect.
2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices: Comply with Section 26 2726.
4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location 

at different mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide 

minimum 6 inches horizontal separation unless otherwise indicated.
8. Acoustic-Rated Walls: Do not install flush-mounted boxes on opposite sides of walls back-

to-back; provide minimum 24 inches horizontal separation.
9. Fire Resistance Rated Walls: Install flush-mounted boxes such that the required fire 

resistance will not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide 

minimum 24 inches separation where wall is constructed with individual 
noncommunicating stud cavities or protect both boxes with listed putty pads.
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b. Do not install flush-mounted boxes with area larger than 16 square inches or such 
that the total aggregate area of openings exceeds 100 square inches for any 100 
square feet of wall area.

10. Locate junction and pull boxes as indicated, as required to facilitate installation of 
conductors, and to limit conduit length and/or number of bends between pulling points in 
accordance with Section 26 0533.13.

11. Locate junction and pull boxes in the following areas, unless otherwise indicated or 
approved by the Architect:

a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

J. Box Mounting Heights:
1. HVAC:

a. Temperature Control Junction Boxes: As indicated on Drawings.
b. Thermostats not mounted in occupied space: As indicated on Drawings.
c. Remote Temperature Sensors and thermostats mounted in occupied space:

1) Wall-Mounted: 50 inches to top.
2) Column-Mounted: As indicated on Drawings.

2. Electrical:
a. Receptacles: 18 inches.
b. Wall Switches: 42 inches.
c. Wall-Mounted Exit Lights: 90 inches.
d. Emergency Lighting Units: 60 inches.
e. TV Distribution System Components: As indicated on Drawings.
f. Computer and TV: 18 inches.

g. Telephones (wall type): 60 inches.
h. Telephones (desk type): 18 inches.
i. Telephone / Data (desk type): 18 inches.
j. Data (desk type): 18 inches.
k. Signal Chimes: 84 inches.
l. Refer to other sections for mounting heights of electrical equipment not listed above.

K. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using 

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure except for cast metal boxes (other 

than boxes used for fixture support) supported by threaded conduit connections in 
accordance with NFPA 70. Do not provide support from piping, ductwork, or other 
systems.

3. Installation Above Suspended Ceilings: Do not provide support from ceiling grid or ceiling 
support system.

L. Install boxes plumb and level.
M. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so 
that front edge of box or associated raised cover is not set back from finished surface 
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or 
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, 
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the 
edge of the box.

N. Install boxes as required to preserve insulation integrity.
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O. Metallic Floor Boxes: Install box level at the proper elevation to be flush with finished floor.
1. Furnish and install inset material to match the floor finish.

P. Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V.

Q. Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400.

R. Close unused box openings.
S. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment 

installed or designated for future use.
T. Provide grounding and bonding in accordance with Section 26 0526.
U. Identify boxes in accordance with Section 26 0553.

3.03 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until 

ready for installation of conductors.
END OF SECTION
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SECTION 26 0553 
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.

1.02 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
B. NFPA 70E - Standard for Electrical Safety in the Workplace 2021.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to 
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified in locations such as above suspended ceilings, until 

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for each 

product.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.06 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by 
manufacturer.

PART 2 PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control 

equipment and associated sections, compartments, and components.
a. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight 

of equipment.
4) Use typewritten circuit directory to identify load(s) served for panelboards with a 

door. Identify spares and spaces using pencil.
5) For power panelboards without a door, use identification nameplate to identify 

load(s) served for each branch device. Do not identify spares and spaces.
b. Time Switches:

1) Identify load(s) served and associated circuits controlled. Include location.
2. Service Equipment:

a. Use identification nameplate to identify each service disconnecting means.
b. Use identification nameplate to identify load served by each breaker.  Do not identify 

spares or space.
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3. Use identification label to identify overcurrent protective devices for branch circuits serving 
fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

4. Available Fault Current Documentation: Use identification label to identify the available 
fault current and date calculations were performed at locations requiring documentation by 
NFPA 70 including but not limited to the following.

a. Service equipment.
b. Motor control centers.
c. Elevator control panels.
d. Panelboards.
e. Switchboards

5. Arc Flash Hazard Warning Labels: Use warning labels to identify arc flash hazards for 
panelboards.

a. Minimum Size: 3.5 by 5 inches.
b. Service Equipment: Include the following information in accordance with NFPA 70 

and NFPA 70E.
1) Nominal system voltage.
2) Arc flash boundary.
3) Available incident energy.
4) Working distance.
5) Minimum arc rating of clothing.
6) Required PPE.
7) Date label applied.

B. Identification for Devices:
1. Grouped dimmer switches: Provide nameplate for each dimmer identifying load controlled.

2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1. Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-
conductive phenolic with beveled edges; minimum thickness of 1/16 inch; 1/4 inch 
engraved text.

2. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch 
high; Four, located at corners for larger sizes.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and 

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment: Enclosure front.
2. Flush-Mounted Equipment: Inside of equipment door.
3. Free-Standing Equipment: Enclosure front; also, enclosure rear for equipment with rear 

access.
4. Elevated Equipment: Legible from the floor or working platform.
5. Branch Devices: Adjacent to device.
6. Interior Components: Legible from the point of access.
7. Conductors and Cables: Legible from the point of access.
8. Devices: Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to 

interior surfaces using self-adhesive backing or epoxy cement.
E. Mark all handwritten text, where permitted, to be neat and legible.

END OF SECTION
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SECTION 26 0583 
WIRING CONNECTIONS

PART 1 GENERAL
1.01SECTION INCLUDES

A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 26 0533.13 - Conduit for Electrical Systems.
C. Section 26 0533.16 - Boxes for Electrical Systems.
D. Section 26 2726 - Wiring Devices.

1.03 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and 

manufacturer's instructions for equipment furnished under other sections.
2. Determine connection locations and requirements.

B. Sequencing:
1. Install rough-in of electrical connections before installation of equipment is required.
2. Make electrical connections before required start-up of equipment.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions, 

configurations, and construction.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction.

PART 2 PRODUCTS
2.01 MATERIALS

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

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

overcurrent protection.
2.02 EQUIPMENT CONNECTIONS

A. Electric ranges:
1. Electrical Connection:  Cord (4-wire, grounding) and plug (NEMA 14-50P).  48-inch 

minimum cord length.
PART 3 EXECUTION
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3.01 EXAMINATION
A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.02 ELECTRICAL CONNECTIONS
A. Make electrical connections in accordance with equipment manufacturer's instructions.
B. Make conduit connections to equipment using flexible conduit.  Use liquid tight flexible conduit 

with watertight connectors in damp or wet locations.
C. Connect heat producing equipment using wire and cable with insulation suitable for 

temperatures encountered.
D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 

equipment connection boxes.
G. Install disconnect switches, controllers, control stations, and control devices to complete 

equipment wiring requirements.
H. Install terminal block jumpers to complete equipment wiring requirements.
I. Install interconnecting conduit and wiring between devices and equipment to complete 

equipment wiring requirements.
END OF SECTION
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SECTION 26 0923 
LIGHTING CONTROL DEVICES

PART 1 GENERAL
1.01SECTION INCLUDES

A. Occupancy sensors.
B. Time switches.

1.02 RELATED REQUIREMENTS
A. Section 26 0500 -   Common Work Results for Electrical
B. Section 26 0523 - Control-Voltage Electrical Cables
C. Section 26 5100 - Interior Lighting.

1.03 DEFINITIONS
A. Class A: Equipment has been tested and found to comply with limits for Class A digital device, pursuant 

to part 15 of FCC Rules.  These limits provide reasonable protection against harmful interference when 
equipment is operated in commercial environment.

1.04 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices; current edition.
B. ANSI C136.10 - American National Standard for Roadway and Area Lighting Equipment - Locking-Type 

Photocontrol Devices and Mating Receptacles - Physical and Electrical Interchangeability and Testing; 
2017.

C. ANSI C136.24 - American National Standard for Roadway and Area Lighting Equipment - Nonlocking 
(Button) Type Photocontrols; 2020.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
E. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.
G. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic Drivers 

and Disharge Ballasts; 2020.
H. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices; 2017.
I. NEMA ICS 6 - Industrial Control and Systems: Enclosures; 1993 (Reaffirmed 2016).
J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.
K. UL 773 - Plug-in, Locking Type Photocontrols for Use with Area Lighting; Current Edition, Including All 

Revisions.
L. UL 773A - Nonindustrial Photoelectric Switches for Lighting Control; Current Edition, Including All 

Revisions.
M. UL 916 - Energy Management Equipment; Current Edition, Including All Revisions.
N. UL 917 - Clock-Operated Switches; Current Edition, Including All Revisions.
O. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.
P. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current Edition, 

Including All Revisions.
Q. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-starters - 

Electromechanical Contactors and Motor-starters; Current Edition, Including All Revisions.
R. Federal Communications Commission (FCC):

1. Emission requirements for Class A applications.
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1.05 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of lighting control devices with millwork, furniture, equipment, etc. 
installed under other sections or by others.

2. Coordinate the placement of wall switch occupancy sensors with actual installed door swings.
3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or other 

potential obstructions to motion detection coverage installed under other sections or by others.
4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction prior to 

proceeding with work.
B. Sequencing:

1. Do not install lighting control devices until final surface finishes and painting are complete.
1.06 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Include ratings, configurations, standard wiring diagrams, dimensions, colors, service 

condition requirements, and installed features.
C. Shop Drawings:

1. Occupancy Sensors: Provide lighting plan indicating location, model number, and orientation of 
each occupancy sensor and associated system component.

D. Field Quality Control Reports.
E. Manufacturer's Installation Instructions: Include application conditions and limitations of use stipulated by 

product testing agency. Include instructions for storage, handling, protection, examination, preparation, 
and installation of product.

F. Informational Submittals:
1. Certifications:

a. Technician Certification that equipment has been installed, adjusted and tested in accordance 
with Manufacturer’s recommendations.

G. Operation and Maintenance Data: Include detailed information on device programming and setup.
H. Closeout Submittals:

1. Include following in Operations And Maintenance Manual specified in Section 01 7800:
a. Operations and Maintenance Data:

1) Equipment operation and maintenance manual(s).
I. Project Record Documents: Record actual installed locations and settings for lighting control devices.

1.07 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Regulatory Agency Sustainability Approvals:

1. All control equipment shall be in compliance with FCC emissions’ standards in Part 15 Subpart J 
for Class A application.

2. Programmable panelboards shall be UL listed under UL 916 Energy Management Equipment.
C. Qualifications:

1. Manufacturer Qualifications:
a. Manufacturer of assembly shall be manufacturer of major components with assembly.
b. Manufacturer of this equipment shall have minimum of five (5) years manufacturing 

experience.
2. Technician Qualifications:
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a. Authorized by Manufacturer and trained.
b. Have thorough knowledge of software, hardware and system programming.

D. Certifications:
1. Provide Technician Certification that equipment has been installed, adjusted and tested in 

accordance with Manufacturer’s recommendations.
E. Maintain at the project site a copy of each referenced document that prescribes execution requirements.
F. Manufacturer Qualifications: Company specializing in manufacturing the products specified in this section 

with minimum three years documented experience.
G. Product Listing Organization Qualifications: An organization recognized by OSHA as a Nationally 

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.
1.08 DELIVERY, STORAGE, AND PROTECTION

A. Delivery And Acceptance Requirements.
1. Equipment shall be delivered, handled and stored in accordance with manufacturer’s instructions.

1.09 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after installation.

PART 2 PRODUCTS
2.01 LIGHTING CONTROL DEVICES - GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors, hardware, 

components, accessories, etc. as required for a complete operating system.
2.02 OCCUPANCY SENSORS

A. Manufacturers:
1. Lutron Electronics Company, Inc: www.lutron.com/#sle.
2. Sensor Switch Inc: www.sensorswitch.com/sle.
3. WattStopper: www.wattstopper.com/sle.
4. Coopper controls; www. https://www.cooperlighting.com
5. Source Limitations:  Furnish products produced by a single manufacturer and obtained from a 

single supplier.
B. All Occupancy Sensors:

1. Description: Factory-assembled commercial specification grade devices for indoor use capable of 
sensing both major motion, such as walking, and minor motion, such as small desktop level 
movements, according to published coverage areas, for automatic control of load indicated.

2. Sensor Technology:
a. Passive Infrared (PIR) Occupancy Sensors: Designed to detect occupancy by sensing 

movement of thermal energy between zones.
b. Ultrasonic Occupancy Sensors: Designed to detect occupancy by sensing frequency shifts in 

emitted and reflected inaudible sound waves.
c. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors: Designed to detect 

occupancy using a combination of both passive infrared and ultrasonic technologies.
3. Provide LED to visually indicate motion detection with separate color LEDs for each sensor type in 

dual technology units.
4. Operation: Unless otherwise indicated, occupancy sensor to turn load on with occupant manual 

operation and to turn load off when no occupant presence is detected during an adjustable turn-off 
delay time interval.
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5. Dual Technology Occupancy Sensors: Field configurable turn-on and hold-on activation with 
settings for activation by either or both sensing technologies.

6. Passive Infrared Lens Field of View: Field customizable by addition of factory masking material, 
adjustment of integral blinders, or similar means to block motion detection in selected areas.

7. Turn-Off Delay: Field adjustable, with time delay settings up to 30 minutes.
8. Compatibility (Non-Dimming Sensors): Suitable for controlling incandescent lighting, low-voltage 

lighting with electronic and magnetic transformers, fluorescent lighting with electronic and magnetic 
ballasts, and fractional motor loads, with no minimum load requirements.

9. Load Rating for Line Voltage Occupancy Sensors: As required to control the load indicated on 
drawings.

C. Wall Switch Occupancy Sensors:
1. All Wall Switch Dimming Occupancy Sensors:

a. Description: Occupancy sensors designed for installation in standard wall box at standard wall 
switch mounting height with a field of view of 180 degrees, integrated manual control 
capability, and no leakage current to load in off mode.

b. Unless otherwise indicated or required to control the load indicated on drawings, provide line 
voltage units with self-contained relay.

c. Operation: Field selectable to operate either as occupancy sensor (automatic on/off) or as 
vacancy sensor (manual-on/automatic off).

d. Manual-Off Override Control: When used to turn off load while in automatic-on mode, unit to 
revert back to automatic mode after no occupant presence is detected during the delayed-off 
time interval.

e. Finish: Match finishes specified for wiring devices in Section 26 2726, unless otherwise 
indicated.

2. Products:
a. Cooper: OSW-D-010-W
b. Leviton: ODD10-IDW
c. Watt Stopper: DW-311
d. Lutron: MS-Z101-W

D. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:

a. Description: Low profile occupancy sensors designed for ceiling installation.
b. Unless otherwise indicated or required to control the load indicated on drawings, provide low 

voltage units, for use with separate compatible accessory power packs.
c. Finish: White unless otherwise indicated.
d. Provide manual ON and OFF momentary override switches.  Refer to Contract Drawings for

2. Products - Ultrasonic:
a. Cooper:

1) Sensor: OAC-U-0501-R.
2) Relay / Transformer: SP20-MV.

b. IR-TEC America:
1) Sensor: OS-361DT.
2) Relay / Transformer: PPU-300.

c. Leviton:
1) Sensor: OSC05-RUW.
2) Relay / Transformer: OPP20-D2.

d. Sensorswitch:
1) Sensor: CMPDT9.
2) Relay / Transformer: MP-20-SP0DM.

e. Watt Stopper:
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1) Sensor: W-500A.
2) Relay / Transformer: BZ-150.

3. Products - Passive Infrared (PIR):
a. Cooper:

1) Sensor: OAC-P-1500-R.
2) Relay / Transformer: SP20-MV.

b. IR-TEC America:
1) Sensor: OS-361.
2) Relay / Transformer: PPU-300.

c. Leviton:
1) Sensor: OSC15-RIW.
2) Relay / Transformer: OPP20-D2.

d. Sensorswitch:
1) Sensor: CM10.
2) Relay / Transformer: MP-20-SP0DM.

e. Watt Stopper:
1) Sensor: CI-205.
2) Relay / Transformer: BZ-150.

4. Products - Dual Technology:
a. Cooper:

1) Sensor: OAC-DT-0501-R.
2) Relay / Transformer: SP20-MV.

b. IR-TEC America:
1) Sensor: OS-361DT.
2) Relay / Transformer: PPU-300.

c. Leviton:
1) Sensor: OSC05-RMW.
2) Relay / Transformer: OPP20-D2.

d. Sensorswitch:
1) Sensor: CMPDT9.
2) Relay / Transformer: MP-20-SP0DM.

e. Watt Stopper:
1) Sensor: DT-305.
2) Relay / Transformer: BZ-150.

E. Power Packs for Low Voltage Occupancy Sensors:
1. Description: Plenum rated, self-contained low voltage class 2 transformer and relay compatible with 

specified low voltage occupancy sensors for switching of line voltage loads.
2. Provide quantity and configuration of power and slave packs with all associated wiring and 

accessories as required to control the load indicated on drawings.
3. Input Supply Voltage: Dual rated for 120/277 V ac.
4. Load Rating: As required to control the load indicated on drawings.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly 

sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or wall 

plates.
D. Verify that final surface finishes are complete, including painting.
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E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to lighting 
control devices.

F. Verify that the service voltage and ratings of lighting control devices are appropriate for the service 
voltage and load requirements at the location to be installed.

G. Verify that conditions are satisfactory for installation prior to starting work.
3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Install lighting control devices in accordance with NECA 1 (general workmanship) and, where applicable, 

NECA 130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for installation of 

lighting control devices provided under this section.
C. Install lighting control devices in accordance with manufacturer's instructions.
D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to branch 

circuit equipment grounding conductor and to outlet box with bonding jumper.
E. Install lighting control devices plumb and level, and held securely in place.
F. Where required and not furnished with lighting control device, provide wall plate in accordance with 

Section 26 2726.
G. Provide required supports in accordance with Section 26 0529.
H. Where applicable, install lighting control devices and associated wall plates to fit completely flush to 

mounting surface with no gaps and rough opening completely covered without strain on wall plate. 
Repair or reinstall improperly installed outlet boxes or improperly sized rough openings. Do not use 
oversized wall plates in lieu of meeting this requirement.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect each lighting control device for damage and defects.
C. Test occupancy sensors to verify proper operation, including time delays and ambient light thresholds 

where applicable. Verify optimal coverage for entire room or area. Record test results in written report to 
be included with submittals.

D. Test time switches to verify proper operation.
E. Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy savings, and 

to achieve desired function as indicated or as directed by Architect.
C. Adjust time switch settings to achieve desired operation schedule as indicated or as directed by 

Architect. Record settings in written report to be included with submittals.
3.06 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. Prior to Substantial Completion, meet with personnel designated by Owner to:

1. Identify location of control system components.
2. Explain operation of each component.
3. Demonstrate adjustment capabilities of time clocks, including turning systems OFF at times other 

than sunrise and keeping systems OFF on days facility is closed.
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4. Set time clocks as directed.
C. Demonstration:  Demonstrate proper operation of lighting control devices to Architect, and correct 

deficiencies or make adjustments as directed.
D. Training:  Train Owner's personnel on operation, adjustment, programming, and maintenance of lighting 

control devices.
1. Use operation and maintenance manual as training reference, supplemented with additional 

training materials as required.
2. Provide minimum of two hours of training.
3. Instructor:  Qualified contractor familiar with the project and with sufficient knowledge of the 

installed lighting control devices.
4. Location:  At project site.

END OF SECTION  26 0923
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SECTION 26 2726 
WIRING DEVICES

PART 1  GENERAL
1.01SECTION INCLUDES

A. Wall switches.
B. Wall dimmers.
C. Receptacles.
D. Wall plates.
E. Floor box service fittings.

1.02 RELATED REQUIREMENTS
A. Section 11 6623 - Gymnasium Equipment for motorized basketball backstop.
B. Section 26 0500 -   Common Work Results for Electrical.
C. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Manufactured wiring 

systems for use with access floor boxes with compatible pre-wired connectors.
D. Section 26 0526 - Grounding and Bonding for Electrical Systems.
E. Section 26 0533.16 - Boxes for Electrical Systems.
F. Section 26 0553 - Identification for Electrical Systems:  Identification products and 

requirements.
G. Section 26 0923 - Lighting Control Devices:  Devices for automatic control of lighting, including 

occupancy sensors, in-wall time switches, and in-wall interval timers.
1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for 2014h, with Amendments 
(2017).

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification) 
2014g, with Amendment (2017).

C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
D. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.
E. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020).
F. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2021.
G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 20 - General-Use Snap Switches Current Edition, Including All Revisions.
I. UL 498 - Attachment Plugs and Receptacles Current Edition, Including All Revisions.
J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including All 

Revisions.
K. UL 943 - Ground-Fault Circuit-Interrupters Current Edition, Including All Revisions.
L. UL 1472 - Solid-State Dimming Controls Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed 
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of 
actual equipment to be installed.



Helena Distribution Store – 
Project # 89018312501

26 2726 - 2 Wiring Devices

3. Coordinate the placement of outlet boxes for wall switches with actual installed door 
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to 
provide suitable surface for installation of wiring devices.

5. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction 
prior to proceeding with work.

B. Sequencing:
1. Do not install wiring devices until final surface finishes and painting is complete.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and 

configurations.
C. Field Quality Control Test Reports.
D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 

stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

E. Operation and Maintenance Data:
1. GFCI Receptacles: Include information on status indicators.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Products: Listed, classified, and labeled as suitable for the purpose intended.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2 PRODUCTS
2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere 

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles 

installed outdoors or in damp or wet locations.
D. Provide GFCI protection for receptacles installed within 6 feet of sinks.
E. Provide GFCI protection for receptacles serving electric drinking fountains.

2.02 WIRING DEVICE FINISHES
A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices Installed on light colored walls: White with white nylon wall plate.
C. Wiring Devices Installed on dark colored walls: Brown with brown nylon wall plate.
D. Wiring Devices Installed on black walls:  Black with black nylon wall plate.
E. Wiring Devices Installed in Unfinished Spaces: Gray with galvanized steel wall plate.
F. Wiring Devices Installed in Wet or Damp Locations: Gray with specified weatherproof cover.

2.03 WALL SWITCHES
A. Wall Switches - General Requirements: AC only, quiet operating, general-use snap switches 

with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as 
complying with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for 

back wiring with separate ground terminal screw.
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B. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard toggle 
type switch actuator and maintained contacts; single pole single throw, double pole single 
throw, three way, or four way as indicated on the drawings.
1. Products:

a. Pass & Seymour (Legrand): PS20AC.
b. Leviton: 1221-2.
c. Cooper: AH1221.
d. Hubbell HBL: 1221.
e. Substitutions: See Section 01 6000 - Product Requirements.

2.04 WALL DIMMERS
A. Wall Dimmers - General Requirements: Provide dimmer switches of the same brand as lighting 

control system.  Solid-state with continuous full-range even control following square law 
dimming curve, integral radio frequency interference filtering, power failure preset memory, air 
gap switch accessible without removing wall plate, complying with NEMA WD 1 and NEMA WD 
6, and listed as complying with UL 1472; types and ratings suitable for load controlled as 
indicated on the drawings.

2.05 RECEPTACLES
A. Receptacles - General Requirements: Self-grounding, complying with NEMA WD 1 and NEMA 

WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as 
indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for 

back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

B. Convenience Receptacles:
1. Standard Convenience Receptacles: Industrial specification grade, 15A, 125V, NEMA 5-

15R; single or duplex as indicated on the drawings.
a. Products - Decora (Rectangular) Style:

1) Cooper: 6262W.
2) Hubbell: HBL2152WA.
3) Leviton: 16252-W.
4) Pass & Seymour: 26252-W.

b. Products - Standard Style:
1) Cooper: TR5262.
2) Hubbell: BR20.
3) Leviton: TBR20.
4) Pass & Seymour: TR20.

C. Weather Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA 
5-20R, listed and labeled as weather resistant type complying with UL 498 Supplement SD 
suitable for installation in damp or wet locations; single or duplex as indicated on the drawings.

D. Tamper Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA 
5-20R, listed and labeled as tamper resistant type; single or duplex as indicated on the 
drawings.
1. All outlets for meetinghouse application shall be tamper resistant

E. GFCI Receptacles:
1. GFCI Receptacles - General Requirements: Self-testing, with feed-through protection and 

light to indicate ground fault tripped condition and loss of protection; listed as complying 
with UL 943, class A.

2. Standard GFCI Receptacles: Industrial specification grade, duplex, 15A, 125V, NEMA 5-
15R, rectangular decorator style.

a. Products:
1) Cooper: GF15W.



Helena Distribution Store – 
Project # 89018312501

26 2726 - 4 Wiring Devices

2) Hubbell: GF5252WA.
3) Leviton: 8599-W.
4) Pass & Seymour: 1594-W.

3. Weather Resistant GFCI Receptacles: Industrial specification grade, duplex, 20A, 125V, 
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type 
complying with UL 498 Supplement SD suitable for installation in damp or wet locations.

4. Tamper Resistant GFCI Receptacles: Industrial specification grade, duplex, 20A, 125V, 
NEMA 5-20R, rectangular decorator style, listed and labeled as tamper resistant type.

2.06 WALL PLATES
A. Wall Plates: Comply with UL 514D.

1. Configuration: One piece cover as required for quantity and types of corresponding wiring 
devices.

2. Size: Standard.
3. Screws: Metal with slotted heads finished to match wall plate finish.

B. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, with hinged lockable cover 
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with 
attachment plugs connected and identified as extra-duty type.
1. Products:

a. Hubbell: WP26MH, horizontal; WP26M, vertical.
b. Intermatic: WP1010HMC, horizontal; WP1010MC, vertical.
c. Red Dot: CKMG, horizontal; CKMGV, vertical.

2.07 FLOOR BOX SERVICE FITTINGS
A. Manufacturers:

1. Hubbell Incorporated: www.hubbell.com/sle.
2. Thomas & Betts Corporation: www.tnb.com/#sle.
3. Wiremold, a brand of Legrand North America, Inc: www.legrand.us/#sle.

B. Description: Service fittings compatible with floor boxes provided under Section 26 0533.16 
with components, adapters, and trims required for complete installation.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 

wiring devices.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA 

130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for 

installation of wiring devices provided under this section.
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1. Mounting heights: Refer to section 26 0533.16 - Boxes for Electrical Systems for device 
mounting heights.

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same 

location and at the same mounting height, gang devices together under a common wall 
plate.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent 

devices exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not 

connect more than one conductor to wiring device terminals.
F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and 

tightening to proper torque specified by the manufacturer. Where present, do not use push-in 
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use 
feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.
K. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as 

instructed by manufacturer.
L. Do not share neutral conductor on branch circuits utilizing wall dimmers.
M. Install vertically mounted receptacles with grounding pole on bottom and horizontally mounted 

receptacles with grounding pole on left.
N. Install wall plates to fit completely flush to wall with no gaps and rough opening completely 

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or 
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this 
requirement.

O. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed 
or designated for future use.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect each wiring device for damage and defects.
C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify 

proper operation.
D. Test each receptacle to verify operation and proper polarity.
E. Test each GFCI receptacle for proper tripping operation according to manufacturer's 

instructions.
F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by 

Architect.
3.06 CLEANING
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A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 
original factory finish.

END OF SECTION
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SECTION 26 5100 
INTERIOR LIGHTING

PART 1  GENERAL
1.01SECTION INCLUDES

A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.
E. Lamps.
F. LED replacement lamps.
G. LED retrofit luminaire conversion kits.

1.02 RELATED REQUIREMENTS
A. Section 09 5100 - Acoustical Ceilings.
B. Section 26 0500 -   Common Work Results for Electrical.

1.03 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices; current edition.
B. ANSI C78.377-2015 - American National Standard for Electric Lamps:  Specification for the 

Chromaticity of Solid-State Lighting Products.
C. ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent Lamp 

Ballasts; 2017.
D. ANSI/IES RP-16-10 - Nomenclature and Definitions for Illuminating Engineering.
E. Federal Communications Commission (FCC): Code of Federal Regulations (CFR): FCC 47 CFR 

Part 18, ‘Industrial, Scientific, and Medical Equipment'.
F. IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code); 2013 (Corrigendum 2019).
G. IEC 60929 - AC and/or DC-Supplied Electronic Control Gear for Tubular Fluorescent Lamps - 

Performance Requirements; 2011, with Amendment (2015).
H. IEC 61000-3-2:2005 - Electromagnetic Compatibility (EMC) - Part 3-2: Limits for Harmonic Current 

Emissions (Equipment Input Current <= 16 A per phase).
I. IEC 61347-1 ED. 2.2 B:2012 - Lamp Controlgear - Part 1: General and Safety Requirements.
J. IEC 61347-2-13 - Controlgear for Electric Light Sources - Safety - Part 2-13:  Particular 

Requirements - Electronic Controlgear for LED Light Sources; 2024.
K. IEC 61547 ED. 2.0 B:2009 - Equipment for General Lighting Purposes - EMC Immunity 

Requirements.
L. IEC 62384:2006 - D.C. or A.C. Supplied Electronic Control Gear for LED Modules - Performance 

Requirements.
M. IEC 62386-101 ED.1.0 B:2009 - Digital Addressable Lighting Interface - Part 101: General 

Requirements - System.
N. IEEE C62.41.1 - IEEE Standard Guide on the Surge Environment in Low-Voltage (1000 V and Less) 

AC Power Circuits; 2002 (Reaffirmed 2008).
O. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage (1000 

V and less) AC Power Circuits; 2002 (Corrigendum 2012).
P. IES LM-63 - Approved Method: IES Standard File Format for the Electronic Transfer of Photometric 

Data and Related Information; 2019.
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Q. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting 
Products; 2019.

R. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of Solid-
State Light Sources; 2021.

S. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
T. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2006.
U. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.
V. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic 

Drivers and Disharge Ballasts; 2020.
W. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012 (Reaffirmed 2018).
X. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.
Y. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.
Z. UL 1310 - Class 2 Power Units; Current Edition, Including All Revisions.
AA. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.
BB. UL 935 - Fluorescent-Lamp Ballasts; Current Edition, Including All Revisions.
CC. UL 1598 - Luminaires; Current Edition, Including All Revisions.
DD. UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits; Current Edition, Including 

All Revisions.
EE. UL 1993 - Self-Ballasted Lamps and Lamp Adapters; Current Edition, Including All Revisions.
FF. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition, 

Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the installation of luminaires with mounting surfaces installed under other sections 

or by others. Coordinate the work with placement of supports, anchors, etc. required for 
mounting. Coordinate compatibility of luminaires and associated trims with mounting surfaces 
at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping, equipment, 
diffusers, fire suppression system components, and other potential conflicts installed under 
other sections or by others.

3. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction prior 
to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of the 
manufacturer.

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including detailed 
information on luminaire construction, dimensions, ratings, finishes, mounting requirements, listings, 
service conditions, photometric performance, installed accessories, and ceiling compatibility; include 
model number nomenclature clearly marked with all proposed features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
2. Ballasts and Drivers:
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a. Manufacturer's published product data on dimensions, ratings, catalog numbers and 
identification of products and accessories for products included for project.  Include 
performance data.

b. Provide fixture type(s) list for each specific ballast/driver.
c. Provide wiring diagrams as needed for special operation or interaction with other 

system(s).
d. Qualification Statements: Provide experience compliance documentation and compliance 

documentation with UL / ULC requirements.
3. Lamps: Include rated life, color temperature, color rendering index (CRI), and initial and mean 

lumen output.
4. Fluorescent Emergency Power Supply Unit: Include a list of compatible lamp configurations 

and associated lumen output.
D. Certificates for Dimming Drivers: Manufacturer’s documentation of compatibility with dimming 

controls to be installed.
E. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 

stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

F. Operation and Maintenance Data: Instructions for each product including information on replacement 
parts.

G. Final, executed copy of Warranty on drivers.
H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Regulatory Agency Sustainability Approvals: Meet UL / ULC requirements.
C. Qualifications.  Requirements of Section 01 4000 apply but not limited to following:

1. Manufacturer with five (5) years experience in manufacture of dimmable electronic lighting 
drivers.

2. Provide experience documentation.
D. Maintain at the project site a copy of each referenced document that prescribes execution 

requirements.
E. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this 

section with a minimum of three years documented experience.
F. Product Listing Organization Qualifications: An organization recognized by OSHA as a Nationally 

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting), 
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for 
installation.

1.08 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after 

installation.
1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for LED luminaires, including drivers.

PART 2 PRODUCTS
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2.01 LUMINAIRE TYPES
A. Furnish products as indicated in luminaire schedule included on the drawings.
B. Substitutions: See Section 01 6000 - Product Requirements.

2.02 LUMINAIRES
A. Provide products that comply with the requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, ballasts, 

reflectors, lenses, housings and other components required to position, energize and protect the 
lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, 
hardware, supports, trims, accessories, etc. as necessary for a complete operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc.

G. Product Options: When several lighting fixtures are specified by name for one use on Drawings, 
select any one of those specified.  Do not mix fixtures from different manufacturers specified for one 
use.

H. Recessed Luminaires:
1. Ceiling Compatibility: Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings: Listed and labeled as IC-rated, suitable for direct 

contact with insulation and combustible materials.
3. Luminaires Recessed in Sloped Ceilings: Provide suitable sloped ceiling adapters.

I. LED Luminaires:
1. Components: UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen maintenance, 

calculated based on IES LM-80 test data.
4. Provide fixtures with 0-10 V Dimming drivers.

J. Luminaires Mounted in Continuous Rows: Provide quantity of units required for length indicated, with 
all accessories required for joining and aligning.

K. Fixtures shall be fully assembled complete with necessary wiring, sockets, lamps, reflectors, 
ballasts, auxiliaries, plaster frames, recessing boxes, hangers, supports, lenses, diffusers, and other 
accessories essential for complete working installation.

2.03 EMERGENCY LIGHTING UNITS
A. Description: Emergency lighting units complying with NFPA 101 and all applicable state and local 

codes and listed and labeled as complying with UL 924.
B. Operation: Upon interruption of normal power source or brownout condition exceeding 20 percent 

voltage drop from nominal, solid-state control automatically switches connected lamps to integral 
battery power for minimum of 90 minutes of rated emergency illumination and automatically 
recharges battery upon restoration of normal power source.

C. Battery:
1. Sealed maintenance-free lead calcium unless otherwise indicated.
2. Size battery to supply all connected lamps, including emergency remote heads where 

indicated.
D. Housing: Painted steel.
E. Diagnostics: Provide power status indicator light and accessible integral test switch to manually 

activate emergency operation.
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F. Lamps: Designed for wet locations and with full vertical and horizontal adjustment.
G. Provide low voltage disconnect to prevent battery damage from deep discharge.
H. Accessories:

1. Provide compatible accessory mounting brackets where indicated or required to complete 
installation.

2. Provide compatible accessory high impact polycarbonate vandal shields where indicated.
3. Provide compatible accessory wire guards where indicated.
4. Where indicated, provide emergency remote heads that are compatible with the emergency 

lighting unit they are connected to and suitable for the installed location.
I. Manufacturers:

1. Refer to light fixture schedule provided by Owner’s Representative.
2. Substitutions: See Section 01 6000 - Product Requirements.

2.04 DRIVERS
A. Manufacturers:

1. General Electric Company/GE Lighting; www.gelighting.com/#sle.
2. Lutron Electronics Company, Inc; www.lutron.com/#sle.
3. OSRAM Sylvania, Inc; www.osram.us/ds/#sle.
4. Philips Lighting North America Corporation; www.usa.lighting.philips.com/#sle.

B. Drivers - General Requirements:
1. Provide drivers containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy: Provide drivers complying with all current applicable federal and 

state ballast efficiency/efficacy standards.
3. Electronic /Drivers: Inrush currents not exceeding peak currents specified in NEMA 410.

C. Dimmable LED Drivers:
1. Dimming Range: Continuous dimming from 100 percent to ten percent relative light output 

unless dimming capability to lower level is indicated, without flicker.
2. Control Compatibility: Fully compatible with the dimming controls to be installed.
3. 4-wire (010V DC Voltage Controlled) Dimming Drivers.
4. Design Criteria:

a. Driver must be able to operate for ±10 percent supply voltage of 120V through 277VAC at 
60Hz.

b. Driver to be UL / ULC recognized under component program and shall be modular for 
simple field replacement.  Drivers that are not UL / ULC recognized or not suited for field 
replacement will not be used.

c. Driver shall have ability to provide no light output when analog control signal drops below 
0.5 V, o.  Control deadband between 0.5V and 0.65V shall be included to allow for voltage 
variation of incoming signal without causing noticeable variation in fixture-to-fixture output.

d. Range and Quality: LED dimming to be equal in range and quality to commercial grade 
incandescent dimmer:
1) Quality of dimming to be defined by dimming range, freedom from perceived flicker 

or visible stroboscopic flicker, smooth and continuous change in level (no visible 
steps in transitions), natural square law response to control input, and stable when 
input voltage conditions fluctuate over what is typically experience in commercial 
environment.

e. Inrush Current: Driver must limit inrush current as follows:
1) Minimum Requirement:  Meet or exceed NEMA 410 driver inrush standard of 430 

amps per 10 amps load with maximum of 370 amps² per second.
2) Preferred Requirement:  Meet or exceed 30mA²s at 277VAC for up to 50 watts of 

load and 75A at 240µs at 277VAC for 100 watts of load.
f. Withstand up to 1,000-volt surge without impairment of performance as defined by IEEE 

C62.41.1 Category A.
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g. Light Output: No visible change in light output with variation of ±10 percent line voltage 
input.

h. Harmonic Distortion:
1) Total Harmonic Distortion less than 20 percent and meet ANSI C82.11 maximum 

allowable THD requirements at full output.
2) THD shall at no point in dimming curve allow imbalance current to exceed full output 

THD.
i. Automatic Adaptation:

1) Driver must support automatic adaptation, allowing for future luminaire upgrades and 
enhancements and deliver improved performance.
(a) Adjustment of forward LED voltage, supporting 3V through 55V.
(b) Adjustment of LED current from 200mA to 1.05A at the 100 percent control 

input point in increments of 1 mA.
(c) Adjustment for operating hours to maintain constant lumens (within 5 percent) 

over 50,000-hour design life of system and deliver up to 20 percent energy 
savings early in life cycle.

j. Light Quality:
1) Over entire range of available drive currents, driver shall provide step-free, 

continuous dimming to black from 100 - 1 percent light output and step to 0 percent 
where indicated.  Driver shall respond similarly when raising from 0 percent to 100 
percent.

2) Drivers to track evenly across multiple fixtures at all light levels and shall have input 
signal to output light level that allows smooth adjustment over entire dimming range.

3) Driver and luminaire electronics shall deliver illumination that is free from 
objectionable flicker as measured by flicker index (ANSI/IES RP-16-10).  At all points 
within dimming range from 100-0.1 percent luminaire shall have:
(a) LED dimming driver shall provide continuous step-free, flicker free dimming 

similar to incandescent source.
(b) Minimum Requirement: Flicker index shall less that 5 percent at all frequencies 

below 1000 Hz.
(c) Preferred specification: Flicker index shall be equal to incandescent, less that 1 

percent at all frequencies below 1000 Hz.
k. Control Input:

1) 4-Wire (0-10V DC Voltage Controlled) Dimming Drivers:
(a) Must meet IEC 60929 ED. 4.0 B Annex E for General White Lighting LED 

drivers.
(b) Connect to devices compatible with 0 to 1 0V Analog Control Protocol, Class 2, 

capable of sinking 0.6 ma per driver at low end of 0.3V.  Limit number of drivers 
on each 0-1 0V control output based on voltage drop and control capacity.

(c) Control relays or contactors and transformers for up to six circuits.
(d) Sensor controller with HIGH, LOW, and DEADBAND adjustments.

2) Digital (DALI Low Voltage Controlled) Dimming Drivers:
(a) Must meet requirements of IEC 62386-101 ED.1.0 B.

3) Integral Dimmer Driver for replacement lamps:
(a) LED Driver shall not cause shadows.
(b) LED Driver shall be line voltage controlled and shall be compatible with any 

universal dimmer.
5. Manufacturers:

a. eldoLED America, San Jose, CA www.eldoled.com.
b. OSRAM Sylvania, Danvers, MA or OSRAM Sylvania LTD, Mississauga, Ontario 

Canada  www.Sylvania.com.
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c. Philips Lighting Co, Somerset, NJ www.lighting.philips.com/nam or Philips Lighting 
Canada, Scarborough, ON (416) 292-3000.

2.05  EMERGENCY POWER SUPPLY UNITS
A. Manufacturers:

1. Beghelli, Miramar, FL www.beghelliusa.com.
2. Dual-Lite, Cheshire, CT www.dual-lite.com.
3. Iota Engineering, LLC:  www.iotaengineering.com/#sle.
4. Lithonia Lighting:  www.lithonia.com/#sle.
5. Signify Emergency Lighting/Bodine:  www.bodine.com/#sle.
6. Eaton-Cooper Industries/Sure-Lites; www.cooperlighting.com
7. McPhilben / Day-Brite Lighting, Tupelo, MS www.mcphilben.com.
8. Substitutions: See Section 01 6000 - Product Requirements.
9. Manufacturer Limitations: Where possible, for each type of luminaire provide fluorescent 

emergency power supply units produced by a single manufacturer.
B. Description: Self-contained emergency power supply units suitable for use with indicated luminaires, 

complying with NFPA 101 and all applicable state and local codes, and listed and labeled as 
complying with UL 924.

C. Compatibility:
1. Drivers: Compatible with electronic, standard magnetic, energy saving, and dimming AC 

drivers, including those with end of lamp life shutdown circuits.
D. Operation: Upon interruption of normal power source, solid-state control automatically switches 

connected lamp(s) to the fluorescent emergency power supply for minimum of 90 minutes of rated 
emergency illumination and automatically recharges battery upon restoration of normal power 
source.

E. Battery: Sealed maintenance-free high-temperature nickel cadmium unless otherwise indicated.
F. Factory installed in lighting fixture, or field installed to same standards.  Components shall be fully 

concealed and easily accessible for maintenance or replacement.
1. Install in ballast channel of fixture with charging indicator light and test switch mounted on 

fixture end, or visible and accessible through lens.
G. Linear Lighting Fixtures:

1. Battery pack shall operate one (1) lamp at approximately 600 lumens initially and 60 percent 
minimum of initial lumens after ninety (90) minutes.

2. Charger shall be capable of full recharge in twenty-four (24) hours.
H. Diagnostics: Provide accessible and visible multi-chromatic combination test switch/indicator light to 

display charge, test, and diagnostic status and to manually activate emergency operation.
I. Accessories:

1. Provide compatible accessory remote combination test switch/indicator light where indicated.
J.  Battery Packs in Freezers/Coolers:

1. Operating range shall be minus 20 deg C to 55 degrees C.
2. Shall operate one lamp of Fluorescent lighting fixture at approximately 1000 lumens initially at 

25 deg C and 60 percent minimum of initial lumens after ninety (90) minutes.
3. Charger shall be capable of full recharge in twenty-four (24) hours.
4. Manufacturers:

a. Bodine Co Inc: B50 Cold-Pak.
b. Iota Engineering Co: ICE-80.
c. Substitutions: See Section 01 6000 - Product Requirements

2.06 LAMPS
A. Manufacturers:
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1. Osram Sylvania: www.sylvania.com/sle.
2. Philips Lighting North America Corporation: www.usa.lighting.philips.com/#sle.

B. Lamps - General Requirements:
1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not 

specified, provide lamps per luminaire manufacturer's recommendations.
3. Minimum Efficiency: Provide lamps complying with all current applicable federal and state lamp 

efficiency standards.
4. Color Temperature Consistency: Unless otherwise indicated, for each type of lamp furnish 

products which are consistent in perceived color temperature. Replace lamps that are 
determined by the Architect to be inconsistent in perceived color temperature.

C. Other Lamps:
1. Manufacturers:

a. General Electric.
b. North American Philips.
c. Osram/Sylvania.

D. LED Lamps and Fixtures:
1. Replacement Lamps shall have minimum efficiency of 90 lm / W per LM 79.
2. Integral LED Lamps shall have minimum efficiency of 100 lm / W per LM 79.
3. Provide minimum rated life of 50,000 per LM 80 and LM 70 standards.
4. Color Temperature: 4000 K.
5. Fluorescent 4' T8 and T12 lamps shall be retrofitted with type A or C LED retrofit tubes.

2.07 LED REPLACEMENT LAMPS
A. Description: Light-emitting diode (LED) self-ballasted lamps listed as complying with UL 1993; 

intended for replacement of existing lamps of other light source types, including but not limited to, 
incandescent, fluorescent, and high intensity discharge (HID); suitable for installation in luminaire to 
be retrofitted.

B. LED Estimated Useful Life:
1. Calculated based on IES LM-80 test data.
2. Fluorescent Lamp Replacements: Minimum of 50,000 hours at 70 percent lumen maintenance.
3. High Intensity Discharge (HID) Lamp Replacements: Minimum of 50,000 hours at 70 percent 

lumen maintenance.
4. Incandescent Lamp Replacements: Minimum of 15,000 hours at 70 percent lumen 

maintenance.
PART 3 EXECUTION

3.01 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Proceed with installation only when following ambient conditions can be maintained:

1. Install when the temperature is between minus 4 deg F (minus 20 deg C) minimum and 122 
deg. F (50 deg. C) maximum and relative humidity is ninety (90) percent, non-condensing.
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2. Protect from dust and excess moisture during installation.
B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for installation 

of luminaires provided under this section.
C. Install products in accordance with manufacturer's instructions.
D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500 

(commercial lighting).
E. Provide required support and attachment in accordance with Section 26 0529.
F. Interface with Other Work:

1. Coordinate with Sections under 09 5000 heading to obtain symmetrical arrangement of fixtures 
in acoustic tile ceiling as shown on Reflected Ceiling Plan in Contract.

2. Coordinate with Sections under 09 9000 heading to ensure that light coves are properly 
painted before installation of light fixtures.

3. In mechanical equipment rooms, coordinate locations of light fixtures with equipment locations 
to provide proper room illumination without obstruction.  Suspend fixtures that must be 
mounted below pipes, ducts, etc, with chains or other Architect approved method.

G. Securely mount fixtures.  Support fixtures weighing 50 lbs (23 kg) or more from building framing or 
structural members.

H. Where recessed fixtures are to be installed, provide openings, plaster rings, etc, of exact dimensions 
for such fixtures to be properly installed.  Coordinate fixture installation with ceiling type and 
thickness. Terminate circuits for recessed fixtures in an extension outlet box near fixture and connect 
with specified flexible conduit.

I. Verify operation of track lighting system in Cultural Center, then remove and store track lighting 
fixtures as directed.

J. Dimmable LED Drivers:
1. Installation of driver to meet Manufacturer's prescribed methods and instructions.
2. Meet Ambient Conditions requirements for installation.
3. Driver may be remote mounted up to 300 ft (90 m) depending on power level and wire gauge.
4. 0-10V input shall be protected from line voltage wire, and immune and output unresponsive to 

induced AC voltage on control leads.
K. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.
L. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support system is 

certified as suitable to do so.
3. Secure surface-mounted and recessed luminaires to ceiling support channels or framing 

members or to building structure.
4. Secure pendant-mounted luminaires to building structure.
5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four corners.
6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum 12 

gauge, connected from opposing corners of each recessed luminaire to building structure.
7. See appropriate Division 9 section where suspended grid ceiling is specified for additional 

requirements.
M. Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires: Maintain required separation from insulation and combustible 

materials according to listing.
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N. Suspended Luminaires:
1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.
2. Install using the suspension method indicated, with support lengths and accessories as 

required for specified mounting height.
3. Unless otherwise indicated, support pendants from swivel hangers.

O. Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to center of 
luminaire.

P. Install accessories furnished with each luminaire.
Q. Bond products and metal accessories to branch circuit equipment grounding conductor.
R. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal 
lighting in same room or area. Bypass local switches, contactors, or other lighting controls.

2. Install lock-on device on branch circuit breaker serving units.
3. Wire so unit can be tested with lights on.
4. Wire so lamps are normally off and operate upon loss of normal building power.

S. Emergency Power Supply Units:
1. For field-installed units, install inside luminaire unless otherwise indicated. Where installation 

inside luminaire is not possible, install on top of luminaire.
2. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal 

ballast(s) in luminaire. Bypass local switches, contactors, or other lighting controls.
3. Install lock-on device on branch circuit breaker serving units.
4. Wire so unit can be tested with lights on.
5. Wire so lamps in normal mode are switched off with other lighting in area.  Connect unit to 

unswitched conductor of normal lighting circuit.
T. Install lamps in each luminaire.
U. T8 LED Replacement Lamps

1. Furnish and install new tombstones.
2. Refurbish the wiring in the fixture to match the wring specified by the lamp manufacturer.
3.  Self-diven lamps shall be furnished and wired to be fed from both ends of the lamp.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect each product for damage and defects.  Repair scratches or nicks on exposed surfaces of 

fixtures to match original undamaged conditions.
C. Operate each luminaire after installation and connection to verify proper operation.
D. Test self-powered exit signs and emergency lighting units to verify proper operation upon loss of 

normal power supply.
E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace 

excessively noisy ballasts as determined by Architect.
3.04 ADJUSTING

A. Aim and position adjustable emergency lighting unit lamps to maximize lighting of first 50 feet (15 
meters) of egress path.

B. Exit Signs with Field-Selectable Directional Arrows: Set as indicated or as required to properly 
designate egress path as directed by Architect or authority having jurisdiction.

3.05 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting) and manufacturer's instructions to 

remove dirt, fingerprints, paint, or other foreign material and restore finishes to match original factory 
finish.
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3.06 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. See Section 01 7900 - Demonstration and Training, for additional requirements.
C. Demonstration: Demonstrate proper operation of luminaires to Architect, and correct deficiencies or 

make adjustments as directed.
D. Just prior to Substantial Completion, replace all lamps that have failed.

3.07 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

END OF SECTION  26 5100
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HORIZONTAL CABLING

SECTION 27 1501 
COMMUNICATIONS HORIZONTAL  CABLING

PART 1 GENERAL
1.01SUMMARY

A. Includes But Not Limited To:
1. Furnish, install, and test communications horizontal cabling as described in Contract 

Documents including following:
a. Cables and related terminations.
b. Patch cords and modular connectors.
c. Surface raceway and outlet poles.
d. Support and grounding hardware.
e. UTP Cable.
f. UTP Patch cords.

g. UTP Connector Modules.
h. Installation and testing of Owner Furnished Network Equipment.

B. Related Requirements:
1. Division 26:  Raceways and surface boxes.
2. Section 07 8400: ‘Firestopping’ for furnishing and installation of firestopping.

C. Products Installed But Not Furnished Under This Section:
1. Owner Furnished Network Equipment as specified on TT (Technology 

Telecommunication) and TA (Technology Audiovisual) Drawings as shown in Contract 
Documents including:

a. Internet Firewall.
b. ISP Modem.
c. Network Switch.
d. Wireless Access Port.

D. Related Requirements:
1. Section 01 6400:  Owner will provide Network Equipment as specified on TT (Technology 

Telecommunication) and TA (Technology Audiovisual) Drawings as shown in Contract 
Documents.  Contract Documents establishes quality of materials and installation for 
information of Contractor, Architect, and Owner's Representatives.  Design Criteria in 
PART 2 of this Section identifies Contractor’s responsibility for Owner Network Equipment.

1.02 REFERENCES
A. Association Publications:

1. Building Industry Consulting Service International (BISCI:
a. Information Technology Systems Installation Methods Manual (ITSIMM) (8th Edition).
b. Telecommunications Distribution Methods Manual (TDMM) (14th Edition).

2. Institute of Electrical and Electronics Engineers:
a. IEEE 802.3, ‘Standard for Ethernet’.
b. IEEE 1100-2005, ‘Recommended Practice for Powering and Grounding Electric 

Equipment'.
3. Telecommunications Industry Association:

a. TIA TSB-162, ‘Telecommunication Cabling Guidelines for Wireless Access Points’ 
(Revision A, 2013).

B. Reference Standards:
1. National Fire Protection Association:

a. NFPA 70, ‘National Electrical Code (NEC)' (2020 or most recent edition adopted by 
AHJ).

2. Canadian Standards Association:
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a. CSA C22.1-18, ‘Canadian Electrical Code, part I (21st Edition), safety standard for 
electrical installations.

3. Telecommunications Industry Association:
a. TIA-568.1 ‘Commercial Building Telecommunications Infrastructure Standard’ 

(Revision D, 2019)
b. TIA-568.2, 'Balanced Twisted-Pair Telecommunications Cabling and Components 

Standards' (Revision D, 2018).
c. TIA-568.4 ‘Broadband Coaxial Cabling and Components Standard (Revision D, 2017)
d. TIA-606, 'Administration Standard for Telecommunications Infrastructure' (Revision 

C, 2017).
e. TIA-607, 'Telecommunications Bonding and Grounding (Earthling) for Customer 

Premises' (Revision D, 2019).
f. TIA-758, ‘Customer-Owned Outside Plant Telecommunication Infrastructure 

Standard' (Revision B, 2012).
g. TIA-1152, ‘Requirements for Field Test Instruments and Measurements for Balanced 

Twisted-Pair Cabling' (Revision A 2016).
4. Underwriters Laboratories:

a. UL 94: Standard for Test for Flammability of Plastic Materials for Parts in Devices and 
Appliances (March 2013 6th Edition).
1) 94HB, ‘Horizontal Burn Test’.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate with Project Manager and/or Facility Manager well in advance of Substantial 
Completion for installation of all Owner Furnished Network Equipment.

1.04 SUBMITTALS
A. Action Submittals:

1. Product Data:
a. Provide Manufacturer’s documentation, installation instructions, and descriptive 

information on each piece of equipment to be used.
2. Shop Drawings:

a. Provide sample of labeling system reflecting approved label scheme for cable 
installation for racks, cables, panels, and outlets.

B. Informational Submittals:
1. Certificates:

a. Provide Installer certificates of qualifications required.
2. Design Data:

a. Identification and labeling:
1) Provide labeling system for cable installation to be approved by Owner.

(a) Clearly identify all components of system: racks, cables, panels and outlets.
(b) Designate cables origin and destination and unique identifier for cable 

within facility by room number and port count.
(c) Racks and patch panels shall be labeled to identify location within cable 

system infrastructure.
b. After system installation, provide documentation set to Consulting Engineer/Architect 

for approval.
3. Tests And Evaluation Reports:

a. Submit documentation within ten (10) working days of completion of each testing 
phase. This is inclusive of all test results and record drawings.

b. Draft drawings may include annotations done by hand.  Final copies of all drawings 
shall be submitted within thirty (30) working days of completion of each testing phase.

c. At request of Consulting Engineer, provide copies of original test results.
4. Field Quality Control Submittals:
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a. Architect will provide floor plans in paper and electronic formats on which record 
documentation information can be recorded.

5. Qualification Statements:
a. Letter from Manufacturer certifying level of training and experience of Installer.

C. Closeout Submittals:
1. Include following information in Operations And Maintenance Manual specified in Section 

01 7800:
a. Operations and Maintenance Data:

1) Provide operating and maintenance instructions for each item of equipment 
submitted under Product Data.

b. Warranty Documentation:
1) Final, executed copy of Warranty.

c. Record Documentation:
1) Manufacturers documentation:

(a) Manufacturer's literature or cut sheet.
2) Tests and evaluation reports.
3) As-built Documentation:

(a) Provide record document to include cable routes and outlet locations.
(b) Sequential number shall identify outlet locations.
(c) Numbering, icons, and drawing conventions used shall be consistent 

throughout all documentation.
(d) Provide labeling system information.

1.05 QUALITY ASSURANCE
A. Regulatory Agency Sustainability Approvals:

1. System shall meet approval of authority having jurisdiction (AHJ).  NEC and State and/or 
local ordinances and regulations shall govern unless more stringent requirements are 
specified.

2. Meet all TIA/EIA commercial building wiring standards.
3. Meet Telecommunications Distribution Methods Manual (TDMM) (14th Edition) 

requirements for installation and testing.
4. All Networks shall be installed per applicable standards and manufacturer's guidelines.
5. Cable assemblies shall be UL / CE Listed and CSA Certified. Cables shall be a distinctive 

green or green/yellow in color, and all jackets shall be UL, VW-1 flame rated.
6. Grounding shall conform to all required Commercial Building Grounding and Bonding 

Requirements for Telecommunications, Electrical Codes, and Manufacturer’s grounding 
requirements.

B. Qualifications:  Requirements of Section 01 4301 applies, but is not limited to following:
1. Manufacturer Qualifications:

a. Provide single source for all products of system:
1) KeyConnect by Belden.
2) Netkey by Panduit.
3) System 6 by Siemon.
4) Uniprise Media 6 by CommScope.

2. Installers Qualifications:
a. Approved and Certified by Manufacturer (installation and maintenance trained):

1) Belden Certified System Vendor (CSV).
(a) Belden Certified LDS Partner.

2) CommScope Certified Business Partner.
(a) CommScope Certified LDS Partner.

3) Panduit Certified Installer (PCI).
4) Siemon Certified Installers (CI).

b. Three (3) year experience with similar projects.  Provide documentation.
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1.06 WARRANTY
A. Special Warranty:

1. Cabling System:
a. Provide warranty for permanent link cabling system to meet Category 6 standard 

requirements for structured cabling system for twenty (20) years.
2. Installer Warranty:

a. Installer guarantees that all work is in accordance with all express and implied 
requirements of Contract Documents, that all work is of good quality, and further 
warrants work and material for period of (1) year from date of substantial completion 
of project, unless longer period of time is specified in Contract.  All work not 
conforming to these requirements, may be considered defective:
1) If, within one (1) year after substantial completion of work, or within such longer 

period of time as may be prescribed by law or by terms of any warranty in 
Contract, any of work is found to be defective or not in accordance with 
Contract, Installer shall at Installer cost correct it promptly after receipt of written 
notice from Owner.

2) Installer’s obligation shall survive termination of Contract.
3) Owner shall give such notice within reasonable time after discovery of condition.

b. Installer warrants to Owner that all materials and equipment furnished under this 
Contract shall be new unless otherwise specified, free from faults and defects and in 
conformance with Contract Documents:
1) Contractor shall secure manufacturer’s warranties and deliver copies thereof to 

Owner upon completion of work.
2) All such warranties shall commence from date of substantial completion and will 

not in any way reduce Installer's responsibilities under this Contract.
3) Whenever guarantees or warranties are required by specifications for longer 

period than one year, such longer period shall govern.
c. Installer will provide twenty (20) year minimum end to end manufacturer warranty.

PART 2 PRODUCTS
2.01 OWNER-FURNISHED PRODUCTS

A. Products.  See Section 01 6200:
1. Owner Furnished Network Equipment as specified on TT (Technology 

Telecommunication) and TA (Technology Audiovisual) Drawings as shown in Contract 
Documents including:

a. Internet Firewall.
b. ISP Modem.
c. Network Switch(es).
d. Wireless Access Points.

2. Coordination:
a. Coordinate installation of all Owner Furnished Network Equipment including but 

limited to:
1) Installation and configure devices in accordance with Owner requirements.
2) Proper set-up of network equipment.
3) Owner Furnished internet service to building prior to final installation of AV and 

Voice Data Equipment.
4) Testing of network equipment.

2.02 SYSTEMS
A. Manufacturers:

1. Approved Manufacturers and Products.  See Section 01 6200:
a. Belden, St. Louis, MO www.belden.com.
b. Panduit Corporation, Tinley Park IL www.panduit.com.
c. Systimax Solutions, a CommScope Company, Hickory, NC www.systimax.com.
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d. The Siemon Company, Watertown, CT www.siemon.com.
B. Design Criteria:

1. Must install single manufacture as complete permanent link.
a. Category 6 minimum compliance margin on all parameters beyond category 6 and 

Power Sum ACR out to 250 MHz.
2. Entire Category 6 system to be provided by single approved Manufacturer throughout.
3. Install structured cabling system that will be able to support interconnections to active 

telecommunications equipment for voice and data applications in multi-vendor, multi 
product environment.   Structured cabling system should adhere to TIA-568, TIA-606; TIA-
607, and TIA-942 standards with respect to pathways, distribution, administration, and 
grounding of the system.

4. Each room drop will consist of two drops each consisting of two terminations can be 
interoperable to accommodate either voice or data applications.  Provide convenience 
phone drops that will consist of single termination that will be installed in proper faceplate 
for each location’s phone.

5. Install, terminate, test, and guarantee each drop according to customer all applicable 
standards and customer preferences.

6. Horizontal cables will be rated Category 6 (250 MHz) in performance and rated to comply 
with TIA-568 to connector outlets at Work Area.  Horizontal cables will home run back to 
Technology Room (Entrance Facility / Main Cross Connect) and will terminate on 
individual Category 6 rated jacks to populate modular 48 port angled patch panel on open 
or flat patch panel inside enclosures.  All cables will be patched at cutover as 
interconnection into floor serving active equipment using RJ45 modular equipment cables 
rated to Category 6.

7. Match additions to horizontal raceway to complete system according to TIA-568 where 
suspension and protection gaps exist.

C. Components – Work Area Subsystem:
1. Provide connectivity equipment used to connect horizontal cabling subsystem and 

equipment in work area.  Both copper and fiber media shall be supported.  Connectivity 
equipment shall include following options:

a. Patch (equipment) cords and modular connectors.
b. Outlets and surface mount boxes.
c. Surface raceway and outlet poles.
d. Consolidation point / MUlO.

2. Patch Cords and Modular Connectors:
a. Match horizontal cabling medium and rating.  Same Manufacturer shall provide 

modular connectors and patch cords.  Total patch cord length at work area is not to 
exceed 10 feet (3.0 m).

b. Copper Connectivity:
1) Network Cabling System:

(a) Provide for Work Area subsystem, including all modular connectors.
(b) Modular connectors shall support of high-speed networks and applications 

designed for implementation on copper cabling.
(c) Outlets shall utilize fully interchangeable and individual connector modules 

that mount side-by-side to facilitate quick and easy moves, adds and 
changes.

2) Modular Connections:
(a) Data Modules shall be Category 6:
(b) Eight position modules required in all work areas and shall exceed 

connector requirements of TIA Category 6 standard.
(c) Prove termination cap with strain relief on cable jacket, ensure cable twists 

are maintained to within 1/8 inch (3 mm) and include wiring scheme 
label.  Wiring scheme label shall be available with TIA-568 wiring schemes.

(d) Terminations shall use for TIA-568 wiring scheme.
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(e) Modules shall terminate 4 pair 23 100-ohm solid unshielded twisted pair 
cable.

(f) Modules shall meet ISO 11801 standard including complying with 
intermateability standard IEC 60603-7 for backward compatibility.

(g) Category 6 modules shall have UL and CSA approval.
(h) Modules shall have ETL verified Category 6 performance and ISO 11801 

Class E performance in both basic and channel links.
(i) Modules shall be universal in design, accepting 2, 3, or 4 pair modular 

plugs without damage to outer jack contacts.
(j) Modules shall be able to be re-terminated minimum of 10 times and be 

available in 11 standard colors for color-coding purposes.
(k) Jack shall snap into all outlets and patch panels.
(l) Module shall include black base to signify Category 6 400 MHz 

performance.
3) Patch Cords:

(a) Category 6 patch cords 'shall be factory terminated with modular plugs 
featuring one-piece, tangle-free latch design and strain-relief boots to 
support easy moves, adds, and changes.

(b) Constructed with Category 6 23-AWG stranded UTP cable.
(c) Each patch cord shall be one hundred (100) percent performance tested at 

factory in channel test to TIA Category 6 standard.
(d) Patch cords shall come in standard lengths of 3, 5, 7, 9, 14 and 20 feet 

(0.90, 1.50, 2.15, 2.75, 4.20 and 6.1 meters) and 6 standard colors of Blue 
or White.

(e) Provide one (1) each 8 feet (2.45 m) patch cord for 50 percent of 
terminated workstation ports.

3. Outlets and Surface Mount Boxes:
a. Outlets and surface mount boxes shall support network system by providing high-

density in-wall, surface mount cabling applications.
b. Provide faceplates for flush mount:

1) Outlets faceplates shall be manufactured from high-impact thermoplastic 
material with UL 94 flammability rating of 94 HB or better.

4. Copper Cable:
a. Design Criteria:

1) Performance exceeds all TIA-568 Category 6 and ISO 11801 for Class E cable 
requirements.

2) ETL tested and verified for Category 6 component performance.
3) Conductors are twisted in pairs with four pairs contained in flame retardant PVC 

jacket separated by a spline.
4) Performance tested to 650 MHz.
5) Plenum (CMP) and non-plenum/riser (CMR) flame rated.
6) Maximum installation tension of 25 lbs (110 N).
7) Installation temperature range: 32 deg F (0 deg C) to 140 deg F (60 deg C).
8) Operating temperature range: 14 deg F (minus 10 deg C) to 140 deg F (60 deg 

C).
9) Cable diameter: Riser – 0.26 inch (6.604 mm) 0.260"; Plenum – 0.25 inch (6.35 

mm).
10) Easy payout, reel-in-a-box and descending length markings on cable speed 

installation.
11) Supports following applications:  Ethernet 10BASE-T, 100BASE-T (Fast 

Ethernet) and 1000BASE-T (Gigabit Ethernet); 1.2Gb/s ATM; Token Ring 4/16; 
digital video; and broadband/baseband analog video.

12) Color shall be blue.
D. Horizontal Distribution Cabling:
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1. General:
a. Horizontal distribution cabling system is portion of telecommunications cabling 

system that extends from work area telecommunications outlet/connector to 
horizontal cross-connect in Technology Room (Entrance Facility / Main Cross 
Connect).
1) Horizontal cabling in office should terminate in Technology Room (Entrance 

Facility / Main Cross Connect) located on same floor as Work Area being 
served.

2) Horizontal cabling is installed in star topology (home run).
3) Bridged taps and splices are not permitted as part of copper horizontal cabling.

E. Components – Technology Room (Entrance Facility / Main Cross Connect):
1. General:

a. Connect networking equipment to horizontal and backbone cabling subsystems:
1) Termination hardware (connectors and patch cords), racks, cable management 

products and cable routing products.
2) Cable termination hardware.

b. Terminate each horizontal or backbone cabling run using appropriate connectors or 
connecting blocks depending upon cable type:
1) Matching patch cords will be used to perform cross-connect activities or to 

connect into the networking/voice hardware:
(a) Category 6 Enhanced Unshielded Twisted Pair (UTP).

c. Four-pair Category 6 UTP cabling shall be terminated onto four-pair Category 6 
module:
1) All modules shall be terminated using 568-B wiring scheme.
2) Eight position module shall exceed connector requirements of TIA Category 6. 

standard.
3) Jack termination to 4-pair, 100-ohm solid unshielded twisted pair cable shall be 

by use of forward motion termination cap and shall not require use of 
punchdown or insertion tool.

2. Rack, Cabinet, and Cabling Management Enclosure:
a. Cable Management:

1) Cable Management System shall be used to provide neat and efficient means 
for routing and protecting fiber and copper cables and patch cords on 
telecommunication racks and enclosures.

2) Provide complete cable management system comprised of vertical and 
horizontal cable managers to manage cables on both front and rear of rack.

3) System shall protect network investment by maintaining system performance, 
controlling cable bend radius and providing cable strain relief.

b. Vertical Cable Management:
1) General:

(a) Vertical cable managers include components that aid in routing, managing 
and organizing cable to and from equipment.

(b) Panels shall protect network equipment by controlling cable bend radius 
and providing cable strain relief.

2) Provide panels with universal design mounting to 19 inches (480 mm) rack and 
constructed of steel bases with PVC duct attached.

3) Covers shall be able to hinge from either side yet still be easily removed to allow 
for quick moves, adds, and changes.

c. Horizontal Cable Management:
1) General:

(a) Horizontal cable managers include components that aid in routing 
managing and organizing cable to and from equipment.

(b) Panels shall protect network equipment by controlling cable bend radius 
and providing cable strain relief.
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2) Provide panels with universal design mounting to 19 inches (480 mm) rack and 
constructed of steel bases with PVC duct attached.

3) Duct fingers shall include retaining tabs to retain cables in place during cover 
removal.

4) Covers shall be able to hinge from either side yet still be easily removed to allow 
for quick moves, adds, and changes.

3. Patch Cords:
a. Provide patch cords between modular patch panels configured as cross-connect or 

between patch panel and networking hardware when patch is used as 
interconnect.  Provide one (1) each 3 feet (0.90 m) patch cord for each terminated 
patch panel port.

b. Provide patch cords as indicated on Drawings and Specifications as shown in 
Contract Documents.  Ensure all devices are fully connected to network equipment.

c. Provide additional patch cords with appropriate length to connect all Owner provided 
internet enabled appliances (IEA) as specified on TT (Technology 
Telecommunication) and TA (Technology Audiovisual) Drawings as shown in 
Contract Documents.

d. Patch cords shall be factory terminated with modular plugs featuring one-piece, 
tangle-free latch design and black strain-relief boots to support easy moves, adds 
and changes.

e. Construct patch cords with Category 6 24-AWG stranded UTP cable.
f. Patch cords shall be one hundred (100) percent performance tested at factory in 

channel test to Category 6 standard.
4. Patch Panels:

a. Four-pair Category 6 UTP cabling shall be terminated onto four-pair-punch-down 
style connecting hardware mounted to rear of integral patch panels and routed to 
Category 6 modules on front face of patch panel.

b. Patch panels shall be universal for TIA-568 wiring configurations.
c. Patch panels shall have removable 6-port design that allows 6-port module to be 

removed without disrupting other ports.
d. Integral cable tie mounts shall be included in panel for cable management on back of 

panel.
e. Port and panels shall be easy to identify with write-on areas and optional label holder 

for color-coded labels.
f. Rack mountable patch panels shall mount to standard 19 inches (480 mm) rack.

5. Grounding and Bonding:
a. Provide Telecommunications Bonding Backbone:

1) Ground all telecommunications cable shields, equipment, racks, cabinets, 
raceways, and other associated hardware that has potential to act as current 
carrying conductor.

2) Install telecommunication Bonding Backbone independent of building’s electrical 
and building ground.

3) Designed in accordance with recommendations contained in TIA-607 
Telecommunications Bonding and Grounding Standard.

b. All wires used for telecommunications grounding purposes shall be identified with 
green insulation:
1) Non-insulated wires shall be identified at each termination point with wrap of 

green tape.
2) All cables and bus bars shall be identified and labeled as required.

6. Firestopping:  Furnish and install firestopping as per Section 07 8400.
PART 3 EXECUTION

3.01 INSTALLATION
A. General:
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1. Install communications system in accordance with Manufacturer's written instructions and 
complying with applicable portions of NEC 'Standard of Installation'.

B. Work Area Outlets:
1. Cables shall be coiled in in-wall or surface-mount boxes if adequate space is present to 

house cable coil without exceeding Manufacturers bend radius.
a. No more than 12 inches (300 mm) of UTP slack shall be stored in in-wall box, 

modular furniture raceway, or insulated walls.
b. Excess slack shall be loosely configured and stored in ceiling above each drop 

location when there is not enough space present in outlet box to store slack cable.
2. Cables shall be dressed and terminated in accordance with TIA-568, Manufacturer's 

recommendations, and best industry practices.
3. Cables shall be bundled using Velcro straps at least 0.25 inch (6.35 mm) wide.  Use of 

plastic wire ties or zip ties is not allowed on project.
4. Pair untwist at termination shall not exceed 0.125 inch (3.175 mm).
5. Bend radius of cable in termination area shall not be less than 4 times outside diameter of 

cable.
6. Cable jacket shall be maintained to within one inch (25 mm) of termination point.
7. Data / voice jacks, unless otherwise noted in Contract Documents, shall be located on 

each faceplate.
8. Horizontal Cabling:

a. Data jacks in horizontally oriented faceplates shall occupy rightmost position(s).
b. Voice jacks shall occupy the top position(s) on the faceplate. Voice jacks in 

horizontally oriented faceplates shall occupy the left-most position(s).
C. Horizontal Cross Connect:

1. Cables shall be dressed and terminated in accordance with TIA-568, Manufacturer's 
recommendations, and best industry practices.

2. Pair untwist at termination shall not exceed 0.125 inch (3.175 mm).
a. Bend radius of cable in termination area shall not be less than 4 times outside 

diameter of cable.
3. Cables shall be neatly bundled and dressed to their respective panels or blocks.

a. Each panel or block shall be fed by individual bundle separated and dressed back to 
point of cable entrance into rack or frame.

b. Cables shall be bundled using Velcro straps at least 0.25 inch (6.35 mm) wide.  Use 
of plastic wire ties or zip ties is not allowed on project.

4. Cable jacket shall be maintained as close as possible to termination point.
5. Each cable shall be clearly labeled on cable jacket behind patch panel at location that can 

be viewed without removing bundle support ties.
a. Cables labeled within bundle, where label is obscured from view shall not be 

acceptable.
6. Horizontal Cabling:

a. A pull cord (nylon; 1/8-inch (3 mm) minimum) shall be co-installed with all cable 
installed in any conduit.

b. Cable raceways shall not be filled greater than required by TIA-569 maximum fill for 
particular raceway type.

c. Cables shall be installed in continuous lengths from origin to destination (no splices) 
except for transition points, or consolidation points.

d. Where transition points or consolidation points are allowed, they shall be located in 
accessible locations and housed in enclosure intended and suitable for purpose.

e. Cable’s minimum bend radius and maximum pulling tension shall not be exceeded.
f. If J-hook or trapeze system is used to support cable bundles, all horizontal cables 

shall be supported at 48 inch (1 200 mm) to 60 inches (1 500 mm) maximum 
intervals.  At no point shall cable(s) rest on acoustic ceiling grids or panels.
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g. Horizontal distribution cables shall be bundled in groups of no more than 25 
cables.  Cable bundle quantities in excess of 25 cables may cause deformation of 
bottom cables within bundle and degrade cable performance.

h. Cables shall be bundled using Velcro straps at least 0.25 inch (6.35 mm) wide.  Use 
of plastic wire ties or zip ties is not allowed on project.

i. Cable shall be installed above fire-sprinkler systems and shall not be attached to 
system or any ancillary equipment or hardware. Cable system and support hardware 
shall be installed so that it does not obscure any valves, fire alarm conduit, boxes, or 
other control devices.

j. Cables shall not be attached to ceiling grid or lighting fixture wires.  Where support for 
horizontal cable is required, install appropriate carriers to support cabling.

k. Cables shall be identified by self-adhesive label and meet requirements of TIA-
606.  Cable label shall be applied to cable behind faceplate on section of cable that 
can be accessed by removing cover plate.

l. Unshielded twisted pair cable shall be installed so that there are no bends smaller 
than four times the cable outside diameter at any point in run and at termination field.

m. Pulling tension on 4-pair UTP cables shall not exceed 25 lbf (111 N) for a four-pair 
UTP cable.

D. Vertical Outlet Pole And Surface Raceway:
1. Horizontal Cabling:

a. General:
1) Vertical outlet poles and Surface Raceway refers to surface raceway system 

used for branch circuit wiring and/or data network, voice, video and other low-
voltage cabling.  Surface raceway shall be used in solid wall applications or for 
applications where moves, additions and changes are very typical to workflow.

b. Raceway system shall consist of raceway, appropriate fittings and accessories to 
complete installation per electrical Contract Documents.  Non-metallic surface 
raceway is to be utilized in dry interior locations only as covered in Article 352, part B 
of the NEC, as adopted by the NFPA and as approved by the ANSI.

E. Copper Termination Hardware:
1. Cables shall be dressed and terminated in accordance with TIA-568, Manufacturer's 

recommendations, and best industry practices.
2. Pair untwist at termination shall not exceed 0.125 inch (3.175 mm).

a. Bend radius of cable in termination area shall not be less than 4 times outside 
diameter of cable.

3. Cables shall be neatly bundled and dressed to their respective panels or blocks.
a. Each panel or block shall be fed by individual bundle separated and dressed back to 

point of cable entrance into rack or frame.
b. Cables shall be bundled using Velcro straps at least 0.25 inch (6.35 mm) wide.  Use 

of plastic wire ties or zip ties is not allowed on project.
4. Cable jacket shall be maintained as close as possible to termination point.
5. Each cable shall be clearly labeled on cable jacket behind patch panel at location that can 

be viewed without removing bundle Velcro support straps.
a. Cables labeled within bundle, where label is obscured from view shall not be 

acceptable.
F. Grounding System:

1. Where required, Telecommunications Bonding Backbone shall be designed and/or 
approved by qualified Installer.

2. Follow requirements of TIA-607.
G. Seismic Bracing:

1. Comply with IBC and local seismic requirements for all equipment and conduit pathways.
H. Identification and Labeling:

1. Apply machine generated approved labeling for racks, cables, panels and outlets:
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a. Designate cables origin and destination and unique identifier for cable by room name 
and/or number and port count.

b. Racks and patch panels shall be labeled to identify location within cable system 
infrastructure.

2. Place labeling within view at termination point on each end.
3. Outlet, patch panel and wiring block labels shall be installed on, or in, space provided on 

device.
4. See Contract Drawings for labeling scheme.
5. Conform to IP addressing assignments as listed in Attachment ‘FACILITIES ZONE IP 

ADDRESS ASSIGNEMENT TABLE’.
a. See Attachment ‘FACILITIES ZONE IP ADDRESS ASSIGNEMENT TABLE’ for ‘IP 

Address Assignments.
3.02 FIELD QUALITY CONTROL

A. Field Tests:
1. Provide testing upon completion of installation.

a. General:
1) Testing to be in accordance with TIA standards and Manufacturer’s system 

warranty guidelines and best industry practice.
(a) If any of these are in conflict, discrepancies shall be brought to attention of 

Architect/Consulting Engineer for clarification and resolution.
b. Cables and termination hardware:

1) Test complete system for defects in installation.
2) Verify cabling system performance under installed conditions according to 

requirements of TIA-568:
(a) All pairs of each installed cable shall be verified prior to system acceptance.
(b) Any defect in cabling system installation including but not limited to cable, 

connectors, feed through couplers, patch panels, and connector blocks 
shall be repaired or replaced in order to ensure one hundred (100) percent 
useable conductors in all cables installed.

c. Copper channel testing:
1) All twisted-pair copper cable links shall be tested for compliance to requirements 

of TIA-568 for appropriate Category of cabling installed.
2) Backbone multimode fiber cabling shall be tested at both 850 nm and 1300 nm.

d. UTP Cables and Links testing:
1) UTP cabling channel must be tested at swept frequencies up to 250 MHz for 

internal channel performance parameters as defined in IEEE 802.3 and TIA-
568.  Certifications shall include following parameters for each pair of each cable 
installed:
(a) Wire map (pin to pin connectivity).
(b) Length (in feet or millimeters).
(c) Near End Crosstalk (NEXT).
(d) Far End Crosstalk (FEXT).
(e) ELFEXT.
(f) Attenuation/Crosstalk Ration (ACR).
(g) Return Loss.
(h) Propagation Delay.
(i) Delay Skew.
(j) Test equipment shall provide electronic and printed record of these tests.

2) Test each pair of cable for opens, shorts, grounds, and pair reversal.
(a) Correct short or grounded and reversed pairs.
(b) Examine open and shorted pairs to determine if problem is caused by 

improper termination.
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(c) If termination is proper, tag bad pairs at both ends and note on termination 
sheets.

(d) If horizontal cable contains bad conductors, remove and replace cable.
e. Testing Equipment:

1) Comply with requirements of TIA-568.
(a) Appropriate level III tester shall be used to verify Category 6 cabling 

systems.
2) UTP Cables and Links test equipment:

(a) Category Four Approved Testing Equipment.  See Section 01 6200 for 
definitions of Categories:

(b) Fluke Networks DTX-1800 with firmware version 2.04 or later.
(c) Test lead to be P/N DTX-PLA001 or PLA002 universal permanent link 

interface adapter.
(d) Agilent Wirescope Pro N2640A with firmware version 2.1.9 or later.
(e) Test lead to be P/N N2644A-101 universal CAT6A link smart probes.
(f) Equipment shall be calibrated in accordance with manufacture 

requirements, TIA standards and warranty requirements.
f. Re-Testing:

1) Consulting Engineer may request ten (10) percent random field re-test to be 
conducted on cable system, at no additional cost to Owner, to verify 
documented findings.
(a) Tests shall be repeat of those defined above.
(b) If findings contradict documentation submitted, additional testing can be 

requested to extent determined necessary by Consulting Engineer, 
including one hundred (100) percent re-test at no additional cost to Owner.

g. Tests And Evaluation Reports:
1) Printouts generated for each cable by wire test instrument shall be submitted as 

part of documentation package.  Installer may furnish this information in 
electronic form.
(a) Media shall contain electronic equivalent of test results as defined by the 

Section along with software necessary to view and evaluate test reports.
2) Submit documentation within ten (10) working days of completion of each testing 

phase.  This is inclusive of all test results and record drawings.
3) Draft drawings may include annotations done by hand.  Final copies of all 

drawings shall be submitted within thirty (30) working days of completion of each 
testing phase.

4) If requested by Consulting Engineer, provide copies of original test results.
h. Test Documentation:

1) Provide electronic format documentation within three (3) weeks after completion 
of project.

2) Documentation shall be clearly marked on outside front cover with following:
(a) "Project Test Documentation".
(b) Project name.
(c) Date of completion (month and year).

3) Test results shall include following:
(a) Record of test frequencies.
(b) Cable type.
(c) Conductor pair and cable (or outlet) I.D.
(d) Measurement direction.
(e) Reference setup.
(f) Crew member name(s).
(g) Test equipment name, manufacturer, model number, serial number, 

software version.
(h) Last calibration date:
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(i) Unless Manufacturer specifies more frequent calibration cycle, annual 
calibration cycle is required on all test equipment used on project.

(j) Document shall detail test method used and specific settings of equipment 
during test as well as software version being used in field test equipment.

B. Non-Conforming Work:  Non-conforming work as covered in General Conditions applies, but is 
not limited to following:
1. Any cable damaged or exceeding recommended installation parameters during installation 

shall be replaced at no additional cost to Owner.
2. Any defect in cabling system installation including but not limited to cable, connectors, 

feed through couplers, patch panels, and connector blocks shall be repaired or replaced in 
order to ensure one hundred (100) percent useable conductors in all cables installed at no 
additional cost to Owner.

3. Correct deviation and repeat applicable testing at no additional cost to Owner.
4. Correct any work found defective or not complying with Association Publications and 

TDMM requirements at no additional cost to Owner.
a. Document all problems found and corrective action taken.
b. Include both failed and passed test data.

END OF SECTION
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