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ADVERTISEMENT FOR BIDS 
FOR 

OTSEGO COUNTY EMS ADDITION 
GAYLORD, MICHIGAN 

 
 

1. Sealed Bids for the Otsego County EMS Addition will be received by Otsego County, 225 W. Main, 
Room 203 until 1:30 p.m. Tuesday, July 7, 2015. Bids will be opened and publicly read aloud at 2:00 
p.m. in Room 100 of the County Building. 

2. Faxed or electronic Bids will not be accepted. 

3. If a Bidder is mailing their Bid it must be in a separate opaque envelope clearly marked “Bid Enclosed” 
and must indicate Bid Package Number (ie. #3 Concrete). 

4. This project will consist of separate sealed Bid Packages for the following: 
 

1. Sitework 8. Doors/Frames/Hardware 14. Flooring 
2. Asphalt Paving 9. Aluminum Framing & Glazing 15. Pre-Engineered Metal Building 
3. Concrete 10. Overhead Doors 16. Plumbing 
4. Masonry 
5. Cabinetry and Countertops 

11. Metal Stud Framing, Drywall & 
Sound Insulation  

17. HVAC 
18. Electrical 

6. General Trades 12. Suspended Acoustical Ceilings 19. Fire Protection 
7. Caulking and Dampproofing 13. Painting 20. Refrigeration 

   
 

5. Bid Documents, including specifications and plans are available for inspection at the following locations: 
Construction Manager:     
Integrity Construction Services, LLC    
829 W. Main Street, Suite C    
Gaylord, MI 49735     

 989.705.1131  

Plan Rooms: 
Builders Exchange in Traverse City, MI www.bxtvc.com  
Builders Exchange in Grand Rapids, MI www.grbx.com  

 Otsego County Website http://www.otsegocountymi.gov/bids-and-proposals-192/       

6. In order to help conserve our natural resources and to keep our printing costs efficient, we encourage 
bidders to view plans and specifications and bid from the electronic sources whenever possible.  Copies 
of the Bid Documents, including specifications and plans may be obtained at the office of Integrity 
Construction Services, LLC, 829 W. Main Street, Suite C, Gaylord, MI 49735 [(989) 705-1131]. Bid 
Documents will be available on or about June 23, 2015.  A $50.00 non-refundable deposit and $15.00 
non-refundable mailing fee per set must be received by Integrity Construction Services prior to issuance 
of documents.  

7. There will be a Pre-Bid Meeting for all Bid Divisions at the jobsite (100 McLouth Rd., Gaylord, MI 
49735) on Wednesday, June 24, 2015 at 10:00 a.m.  All Bidders are highly encouraged to attend this 
Pre Bid meeting, as all bidders will be responsible for any and all existing conditions.  

8. Otsego County EMS reserves the right to reject any of or all Proposals, to accept other than a low bid, 
and to waive any informalities, irregularities, and/or errors in Proposals, which it feels is in its best 
interest. 
 

9. Bids shall remain firm and shall not be withdrawn for a period of 30 days after the bid opening. 
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INSTRUCTIONS TO BIDDERS 
FOR 

OTSEGO COUNTY EMS ADDITION 
GAYLORD, MICHIGAN 

 
1. Integrity Construction Services, LLC, the Construction Manager will be accepting bids for the 

Otsego County EMS Addition located at 100 McLouth Rd, Gaylord, MI 49735. See the bid 
package descriptions on page 003000. 

 
2. The project will consist of approximately 8,325 square feet pre-engineered metal building 

addition; 6,675 square feet of addition to be used as apparatus bays and 1,550 square feet 
of addition to be used for new open office area.  Upgrades to existing electrical service, new 
water service line to serve a fire protection system, renovations and additions within existing 
building to include: expanded sleeping quarters and kitchen area, renovation of existing 
sleeping quarters and living area, additions and renovations to training room and renovation 
of existing offices.  

 
3. Complete bids for this project are due to Otsego County, 225 W. Main, Room 203 until 1:30 

p.m. Tuesday, July 7, 2015.  Bids must be submitted on the provided Bid Proposal Form, 4 
pages (00200-1 – 00200-4). 

 
4. Bids will be opened and publicly read aloud at 2:00 p.m. in Room 100 of the County 

Building. 
 
5. Otsego County EMS reserves the right to reject any of or all Proposals, to accept other than 

a low bid, and to waive any informalities, irregularities, and/or errors in Proposals, which it 
feels is in its best interest.   

 
6. There will be a Pre-Bid Meeting for all Bid Divisions at the jobsite (100 McLouth Rd., 

Gaylord, MI 49735) on Wednesday, June 24, 2015 at 10:00 a.m.  All Bidders are highly 
encouraged to attend this Pre Bid meeting, as all bidders will be responsible for any and all 
existing conditions.  This will be the only opportunity for bidders to have access to the 
building prior to the bid date. 

 
7. In order to help conserve our natural resources and to keep our printing costs efficient, we 

encourage bidders to view plans and specifications and bid from the electronic sources 
whenever possible.  Copies of the Bid Documents, including specifications and plans may 
be obtained at the office of Integrity Construction Services, LLC, 829 W. Main Street, Ste. C, 
Gaylord MI 49735 [(989) 705-1131].  A $50.00 refundable deposit and $15.00 non-
refundable mailing fee per set must be received by Integrity Construction Services, LLC, 
prior to issuance of documents. 

 
8. Questions during the bidding process must be submitted in writing as follows: 

 
 Architectural         Plumbing, Mechanical and Electrical 
 Todd L. Seidell         Justin L. Kowatch, P.E. 
 Todd L. Seidell, Architect        JLK Engineering 
 114 N. Court Street, Suite 201      5766 Catawaba Court 
 P.O. Box 2189         Gaylord, MI 49735  
 Gaylord, MI 49734         Phone: (989) 614-4225  
 Phone: (989) 731-0372        E-mail: jkowatch@jlkengineering.com  
 E-mail: todd@seidellarchitect.com 
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 Bidding Requirements or Bid Scopes      
 Ellis Raatz, Project Manager       
 Integrity Construction Services, LLC.   
 829 West Main Street, Suite C       
 Gaylord, MI 49735         
 Phone: (989) 705-1131 ext. 6       
 Fax: (989) 732-6102         
 E-mail: eraatz@integrity-construction.com 
 

• Verbal answers are not binding with any party. Written inquires received 4 days prior to 
bid due date will be responded to in an addendum. 

 
9. All bidders have the responsibility to read and review the contract documents carefully, and 

to familiarize themselves thoroughly with all requirements.  All bidders are encouraged to 
attend the pre-bid meeting Wednesday, June 24, 2015 at 10:00 a.m. All bids must take into 
consideration existing conditions and be responsible for them.  

 
10. ALLOWANCES:  

 
Bid Package #13 to use an allowance of $15.00 SQYD for all carpet material. 
 

11. ALTERNATES: Contractor shall provide pricing for the following Alternates as they pertain to 
their Bid Packages. 

 
Alternates may or may not be accepted, at the sole discretion of the Owner. The Owner 
reserves the right to accept options in any order or combination deemed in the best interest 
of the Owner. 
 

ALTERNATE ADD C-1:  
Provide and install necessary earthwork, storm manhole, piping, gravel base, asphalt paving, 
pavement markings and sidewalk for nine (9) space parking on northwest side of building. 
             
  ADD $__________ 
 
ALTERNATE ADD A-1: 
Provide and install necessary metal stud framing, drywall, sound insulation, 
doors/frames/hardware, suspended acoustical ceilings, painting, flooring, plumbing, insulated 
cooler panels, refrigeration system and associated electrical for M/E Cooler #102 and M/E 
Office #103. 
 
   ADD $__________ 
 
ALTERNATE ADD A-2: 
Remove and replace existing carpet per plans and specifications. 
 
   ADD $__________ 
 
ALTERNATE ADD A-3: 
Repaint existing office/living areas not originally scheduled to be painted per plans and 
specifications. 
 
   ADD $__________ 
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12. This is a construction management project.  There is no general contractor. The 

Construction Manager (CM) will award separate contracts for all bid packages as described.  
The project will be administered by the CM. 

 
13. Bidder, if awarded a contract, agrees to enter into a contract for construction with the 

Construction Manager as constructor under the Standard 2007 Edition of the AIA Document 
A401-2007, Standard Form of Agreement Between Contractor and Subcontractor. 

 
14. Time is of the essence to the owner.  A construction schedule has been developed and will 

need to be followed by each contractor.  We plan to begin work July 2015 and be completed 
by December 2015.   

 
15. Certain material specifications are directly on the drawings.  All bidding documents must be 

examined thoroughly before submitting your bids. 
 
16. Application for payment:  Contractors are to make application for payment by the 25th day of 

each month on A.I.A. forms G-702 and G-703.  Monthly payments will be made to the 
contractor on his percentage of completed work and material stored on site, less 5% 
retainage.  Payments will be issued on or about the last day of the following month. 

 
17. At each pay application, the contractor must supply the CM with a Waiver of Lien covering 

all material, sub-contractors, and labor for prior month’s payment.  Before final payment is 
made, all work must be accepted by the owner, CM and architect, and the contractor must 
supply full unconditional Waivers of Lien for all materials, sub-contractors and labor. 

 
18. Contractor’s Liability Insurance/Bonds: 
 

A. Contractor to maintain public and automobile liability (bodily injury and property damage) 
insurance.  Owner, architect and CM shall be protected by such insurance. 

B. Worker’s Compensation and Employer’s Liability insurance will be maintained by the 
contractor. 

C. Limits of liability: 
 

Public liability, bodily injury and property damages: 
 

1. Each occurrence limit  $1,000,000 
 
2. Aggregate products  $1,000,000 

 
 Automobile and truck public liability, bodily injury and property damage: 
 

1. Each person   $1,000,000 
 
2. Each occurrence   $1,000,000 

 
19. The CM will arrange for temporary utilities required for construction, unless noted    

otherwise       
 
20.  The CM will provide temporary toilet facilities for contractor use. 
 
21. The CM will provide dumpsters for construction debris.  It is the contractors’ responsibility 

to put debris in dumpsters on a daily basis, “A clean jobsite is a safe jobsite.”   
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22. Safety is the responsibility of each individual contractor; each contractor, their sub-
contractors and suppliers shall comply with all local safety ordinances and OSHA 
regulations and requirements while performing their work. 

 
23. Contractors shall consider protection of finish work of prime importance.  Care shall be 

taken by contractors not to damage completed work of other contractors, and to provide 
adequate protection for their own completed work (including weather protection). 

 
24. The contractor shall arrange for flagmen, barricades, etc. to maintain proper traffic flow if 

required by the contractor’s operations. 
 
25. Contractor to furnish a written guarantee that all labor and materials furnished and work 

performed, including portion of trade assigned or sublet, are in accordance with contract 
documents.  Should any defect develop during construction or guarantee period due to 
improper materials, workmanship or arrangements that defect will be repaired or replaced 
by contractor without expense to owner or CM. 

26. The guarantee to be good for a period of one (1) year from the date work completed is 
turned over to and accepted by owner. 
 

27. Submit shop drawings (electronically, pdf format), product literature and required samples 
for CM to review within two (2) weeks of award of contract. 

 
A. Submittals:  Contractor shall submit to the CM shop drawings and/or project literature, and 

material samples, for review by the Architect as listed in the Technical Specifications, 
including but not limited to:  
• Concrete Mix Design 
• Asphalt Mix Design 
• Masonry Samples to Match Existing 
• Steel Building Shop Drawings 
• Doors and Hardware 
• Toilet Accessories 
• Windows 
• Aluminum Doors and Hardware 
• Acoustical Ceilings 
• All Flooring materials 
• Painting 
• Casework and Countertops 
• Plumbing 
• HVAC 
• Electrical Distribution/Fixtures 
• Fire Suppression 
• Refrigeration System 
 

28. No proposals may be withdrawn for a period of thirty (30) days after the receipt of 
proposals. 

 
29. The CM will arrange for and provide the Building Permit.  The plumbing, mechanical, and 

electrical contractors shall take out and pay for their respective permits, inspection fees, 
etc., as required by law. 

 
30. Labor and materials – under this contract, all labor, materials, equipment and 

miscellaneous items are to be included for a complete project.  Contractor is to include 
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sales tax on materials in the bid.  Certain materials and systems are specified in this project 
manual.  Others are specified directly on the drawings.  Under either condition, it shall be 
deemed to include all necessary labor and material. 

 
31. All material shall be delivered to the site in their original containers bearing manufacturer’s 

label and marking as to the contents of the containers.  Materials shall be stored in a 
protected place, properly covered and raised off the floor or grade.  Security of materials 
and the replacement of materials in the event of a loss are the contractor’s responsibility. 

 
32. Furnish “as built” drawings when project is completed.  “As built” shall identify all deviations 

from the original plans. Construction Managers jobsite “As built” drawings are to be 
updated as work is performed.  “As built” drawings must be complete before any final 
payments can be made.   

 
33. Work Days:  Construction schedules are based on Contractors working five (5) day weeks 

unless overtime or additional time is required.  Any variation to this policy will be disruptive 
to the Project Construction Schedule and to other Contractors’ work.  Contractors may not 
use a four (4) day, forty (40) hour week or any other foreshortened work week other than a 
five (5) day week or what may be specifically required by the Construction Schedule.  Any 
deviation from this must be requested in writing to the Construction Manager. 

 
34. General conditions of this contract shall be the standard 2007 edition of the AIA Document 

A201. Anyone wishing to obtain a copy can request one from the CM. 
   
35. Pre-construction Meetings:  Prior to the initiation of on-site activity, a mandatory meeting 

will be held with all Bid Division Contractors for the purpose of planning, scheduling and 
coordinating an orderly initiation of on-site construction activity.  All contractors must have a 
representative at this meeting.  The person(s) attending must be directly involved with the 
work of this project for this contractor. 
 
Pre-construction Conferences:  Each contractor is required to meet on the site with the 
Superintendent prior to beginning their work. The purpose of this meeting is to review the 
intent of the contract documents as they pertain to the Contractor’s work, and to integrate 
the initiation of that work with work already in progress on the site.  The person(s) attending 
must be directly involved with the work of this project for this contractor. 
 
Progress and Project Meetings:  Contractors active onsite shall be required to attend 
Progress and Project Meetings when called by the Construction Manager.  These meetings 
are for the purpose of planning and assessing construction progress and for discussing 
problems of mutual concern. Generally these meetings will take place monthly or more 
frequent as required. 
 
It shall be mandatory that each Contractor and/or their superintendent, foreman or lead 
person be in attendance at these meetings. 
 
All decisions, instructions and interpretations given by the Owner or their designated 
representatives at these meetings shall be conclusive, and shall be binding on the 
Contractors. 
 
The minutes of such meetings will be recorded and distributed to the Contractors by the 
Construction Manager. 

 
37.  Starting the Work:  The contractor shall commence the work in such a manner and at such 

a time as to expeditiously interface with the work of other contractors, and shall pursue the 
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work diligently to completion.  The Contractor shall work in a cooperative manner with other 
contractors. 

 
Upon receipt of a Notice to Proceed, the Contractor shall pursue and complete the work 
without voluntary interruption for any reason, as long as the work can be performed.  The 
Contractor agrees that they shall continue the work at all times the work can be performed, 
at a pace consistent with good industry practice, regardless of pending or current claims or 
disputes in connection with the contract documents. If it is deemed necessary by the site 
Superintendent or Project Manager that additional manpower is required in order to meet 
the schedule, it shall be provided by the contractor immediately. 

 
38.  Safety: 
  

A. Safety is the responsibility of each individual Contractor.  Each Contractor shall comply 
with all local safety ordinances and OSHA regulations and requirements while 
performing the work. 

 
B. Each Contractor is required to submit Material Safety Data Sheets (MSDS) to the 

Construction Manager, to be used for reference only, prior to transporting the 
material/chemical to site.  In addition, it is the responsibility of each Contractor to 
maintain an accessible MSDS file for their employees, subcontractors, sub-
subcontractors, and suppliers that are on site. 

 
C. Each Contractor shall submit evidence of an Employer Safety Program that complies 

with current OSHA regulations and requirements prior to beginning any contract work. 
 

D. The Contractor and their Subcontractor(s), Sub-subcontractor(s), and suppliers shall 
take all necessary precautions to ensure the safety of the public and of workers on the 
job, and to prevent accidents and injury to persons, or, about or adjacent to the premises 
where the work is being performed.  The Contractor and their Subcontractor(s), Sub-
subcontractor(s), and suppliers shall comply with Federal or State OSHA regulations and 
all other laws, codes, ordinances, and regulations relative to safety and the prevention of 
accidents. 

 
E. The Contractor shall designate a responsible representative at the job site as a Safety 

Representative who shall be responsible for the promotion of safety and prevention of 
accidents, and shall enforce all applicable laws, ordinances, codes, rules, regulations 
and standards pertaining to safety and prevention of accidents. As required by OSHA, 
there shall be one person on site with a current First Aid, CPR certificate at all times. 

 
39.  Contract Close-Out: Each Contractor shall comply with requirements stated in the contract 

documents for procedures in closing out the work. 
 
40.    Substantial Completion and Final Inspection Procedure 

 
A. The procedure for substantial completion and final inspection as outlined in General 

Conditions, Article 9, Section 9.8, shall be followed. 
 
B. Each Contractor will work diligently to complete their respective items of the Architect’s 

Inspection Report (punch list) within the allotted time frame. If after 30 days from receipt 
of the punch list the contractor has failed to complete the respective items the owner will 
have the right to carry out the work in need of correction, the cost of which will be 
deducted from the contractor’s retainage. 
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C. By the act of signing the Certificate of Substantial Completion prepared by the 
Construction Manager and/or Architect, the Contractor represents that they have: 

 
1. Reviewed the contract documents 
2. Inspected their work for compliance with the contract documents 
3. Completed their work in accordance with the contract documents, and all pertinent 

submittals. 
 

D. They further represent that: 
 

          1.   Equipment and systems have been tested in the presence of the Owner’s      
representative and are operational. 

             2.  Their work is completed and ready for final inspection. 
 

E.   All architectural costs incurred after the specified Final Completion date resulting from 
the Contractors failure to complete the work as agreed, shall be paid by the Contractor 
to the Owner prior to the authorization of final payment. Charges to the Contractor shall 
be made at such times and in such amounts as the Architect invoices the Owner under 
the current rate schedule in affect at the time of service, for services provided in 
connection with the work. The architectural costs incurred after the final completion date 
will be deducted from the Contractors progress payment or final payment as applicable. 

 
41.  Contractor’s Close-Out Submittals: 

 
A. Upon Substantial Completion, the Contractor shall submit the following to the Owner 

through the Construction Manager: 
 

1. Evidence of compliance with requirements of governing authorities, including 
Certificates of Inspection. 

2. Warranties 
3. Evidence of Payment and Release of Liens. 
4. Record Drawings 
5. All test reports, material certifications, etc., as required by the Health Department, 

City Officials, etc., as specified in the contract documents. 
6. Operation and Maintenance Manuals 
 

a. The manuals shall be neatly edited with similar equipment grouped, pages 
tabbed and indexed.  All materials shall be printed or typewritten, and individual 
pages shall be set into plastic covers.  The manuals shall contain the following 
information: 

 
1. Complete operating instructions and recommendations for the type of 

fuel and other materials to be used in or with the item. 
2. Manufacturer’s complete data sheets. 
3. Complete cleaning instructions including recommended cleaning 

materials. 
4. Complete lubrication data and schedules. 
5. Maintenance data, repair and adjustment data including manufacturer’s 

instructions. 
6. Parts list with numbers, recommended parts to stock and nearest parts 

depot and service organization. 
7. Assembly drawings, wiring diagrams, mechanical diagrams and 

installation diagrams and instructions. 
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Special tools:  Provide special tools normally furnished with equipment which is required 
for maintenance purposes such as wrenches for door closers. 

 
42.  Owner Instructions and Training: 

 
A. Each contractor shall instruct the Owner or Owner’s designated staff in the proper 

operation, use and maintenance of all materials, finishes, equipment and systems 
installed or furnished by the Contractor. 

 
B. Owner instruction and training will be schedule by the Construction Manager.  

Contractors will have all subcontractor representatives and factory and equipment 
supplier representatives present at these meetings as required to provide complete 
operating and maintenance instructions. 

 
C. Refer to individual sections of the work for additional operating and maintenance 

instruction requirements. 
 
 
43.  Rebates: 
 

A. All utility rebates are to be turned over to the Owner.  Each Contractor shall supply the 
Owner with the necessary information and assist the Owner in obtaining rebates. 

 
 

44.  Final Application for Payment: 
 

A. Each Contractor shall submit the final Application for Payment in accordance with the 
procedures and requirements stated in the General Conditions.  Close-out documents 
must be complete and submitted to the Construction Manager before receiving final 
payment. 

 
 
 
 

End of Section 
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BID PROPOSAL FORM 
 

  
DATE: ______________________ 
 
 
TO:     Integrity Construction Services, LLC     PROJECT: Otsego County EMS Addition 
           829 W. Main Street                 100 McLouth Rd. 
           Suite C       Gaylord, MI 49735 
           Gaylord, MI 49735        
         
 
ARCHITECT:    Todd L. Seidell, Architect 
     114 N. Court Street 
     Suite 201 
     P.O. Box 2189 
     Gaylord, MI 49734 
 
 
CONSTRUCTION MANAGER:  Integrity Construction Services, LLC. 
     829 W. Main Street 
     Suite C 
     Gaylord, MI 49735 
 
FROM: 

Name of Bidder: ________________________________________________________ 

Business Address: ________________________________________________________ 

   ________________________________________________________ 

   ________________________________________________________ 

Telephone No.:  ________________________________________________________ 

Fax No.:  ________________________________________________________ 

Email Address:   ________________________________________________________ 

 

Bidder will complete the work for the following Bid Package(s) in accordance with the Contract 
Documents for the Stipulated Sum Base Bid Price of: 
 
BID PACKAGE #: __________________________ 
 
 
STIPULATED SUM OF: $___________________________ 
     (Figures) 
 
$__________________________________________________________________________ 
      (Written) 
 
BID PACKAGE #: __________________________ 
 
 
STIPULATED SUM OF: $____________________________ 
     (Figures) 
 
$__________________________________________________________________________ 
      (Written) 
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ALTERNATES: Contractor shall provide pricing for the following Alternates as they pertain to 
their Bid Packages. 
 
Alternates may or may not be accepted, at the sole discretion of the Owner. The Owner reserves 
the right to accept options in any order or combination deemed in the best interest of the Owner. 
 
ALTERNATE ADD C-1:  
Provide and install necessary earthwork, storm manhole, piping, gravel base, asphalt paving, 
pavement markings and sidewalk for nine (9) space parking on northwest side of building. 
             
  ADD $__________ 
 
ALTERNATE ADD A-1: 
Provide and install necessary metal stud framing, drywall, sound insulation, 
doors/frames/hardware, suspended acoustical ceilings, painting, flooring, plumbing, insulated 
cooler panels, refrigeration system and associated electrical for M/E Cooler #102 and M/E Office 
#103. 
 
   ADD $__________ 
 
ALTERNATE ADD A-2: 
Remove and replace existing carpet per plans and specifications. 
 
   ADD $__________ 
 
ALTERNATE ADD A-3: 
Repaint existing office/living areas not originally scheduled to be painted per plans and 
specifications. 
 
   ADD $__________ 
 
CONTRACT DOCUMENTS: 
 
We have carefully read and fully understand the Contract Documents, including the Instructions to 
Bidders, Specifications and Plans as prepared by Todd L. Seidell, Architect, dated June 18, 2015 
covering the work in our Bid. 
 
 
ADDENDA: 
 
The following Addenda have been received. The modifications to the Bid Documents noted below have 
been considered and all costs are included in the Bid Sum. 
 
ADDENDUM #: ________________________ DATED: ____________________________ 
 
ADDENDUM #: ________________________ DATED: ____________________________ 
 
ADDENDUM #: ________________________ DATED: ____________________________ 
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CHANGES IN THE WORK: 
 
When the Architect or Construction Manager establishes that the method of valuation for changes in the 
work will be net cost plus a percentage fee in accordance with general conditions, our percentage fee will 
be: 
 
___________ Percent overhead and profit on the net cost of additional work. 
 
 
___________ Percent on the cost of work deleted from the contract will be credited to the  
  Owner. 
 
 
BID DIVISION RESPONSIBILITY: 
 
Bidder recognizes the Scope of the work within a Bid Division represents a construction unit that is not 
necessarily restricted to a single trade performance and this Bid includes the work of all trades required 
to fully and successfully complete all of the work required in the Bid Division(s) stated. 
 
 
EXCEPTIONS AND/OR SUBSTITUTIONS: 
 
We have submitted our proposal complete as specified and shown on the drawings without exceptions or 
substitutions. (If you have made substitutions or exceptions, please explain on an attached sheet). 
 

 
COMBINED BIDDING DEDUCT: 
 
We have submitted proposals for more than one Bid Package and offer a voluntary deduct of  
 
$________________________ dollars if we are awarded the work in the following Bid Division(s): 
 
___________________________________,   ____________________________________,  
   
___________________________________,    ____________________________________. 
 
If more than one combination for a combined Bid Deduct is desired, please state below. We understand 
the amount stipulated will be deducted from the combined total of the Bid Divisions we have listed below. 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
 
VOLUNTARY ALTERNATES: 
 
The Bidder offers the following Voluntary Alternates. The undersigned agrees that the following amounts 
will be added to or deducted from the Base Bid, as indicated, for each Voluntary Alternate that is 
accepted by Owner. Voluntary Alternates are not the basis of contract award. 
 
 

1. Voluntary Alternate No. 1: _______________________________________________ 
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 ______________________________________________________________________ 
 
 ______________________________________________________________________ 
 
 ($_____________________) (add)  ($____________________) (deduct) 
 
 
2. Voluntary Alternate No. 2: _______________________________________________ 
  
 ______________________________________________________________________ 
 
 ______________________________________________________________________ 
 
 ($_____________________) (add)  ($____________________) (deduct) 

 
 
AGREEMENT: 
 
This proposal (four (4) pages) if accepted by the Owner within (30) days of the date designated for 
receiving proposals, will be the basis for a contract directly with the Construction Manager. Undersigned 
hereby agrees to accept a contract for the work covered by the proposal, under the terms and conditions 
of the Contract Documents. 
 

 
 

We acknowledge the fact that the Owner has the right to accept or reject any and all proposals with or 
without cause or reason. 

 
 

The undersigned agrees to the provisions of the Bidding Documents and Contract Documents and 
hereby affix authorized signature(s) representing (check one): 
 
            
  An individual doing business as:_____________________________________ 
 
  A partnership 
 
 
  A corporation 
 
Signatures(s): 
  __________________________________ Title: _________________________ 
 
  __________________________________ Title: _________________________ 
 
Name of Firm: _________________________________________________________________ 
 
Business Address: _____________________________________________________________ 
 
_____________________________________________________________________________ 
 
Telephone No.: ________________________________________________________________ 
 
 
 

End of Section 
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BID PACKAGES 
FOR 

OTSEGO COUNTY EMS ADDITION 
GAYLORD, MICHIGAN 

 
 

This project will consist of separate sealed Bid Packages for the following: 
 

1. Sitework 
2. Asphalt Paving 
3. Concrete 
4. Masonry 
5. Cabinetry and Countertops 
6. General Trades 
7. Caulking and Dampproofing 
8. Doors/Frames/Hardware 
9. Aluminum Framing & Glazing 
10. Overhead Doors 
11. Metal Stud Framing, Drywall & Sound Insulation 
12. Suspended Acoustical Ceilings 
13. Painting 
14. Flooring 
15. Pre-Engineered Metal Building 
16. Plumbing 
17. HVAC 
18. Electrical 
19. Fire Protection 
20. Refrigeration 
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SITEWORK for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #1 :  Sitework – Otsego County EMS Addition 
        
 
  INCLUDED:   

            
 Notify “Miss Dig” prior to commencing work. 
 All applicable specifications on drawings and in the project manual. 
 Soil erosion control per plans and specifications. 
 Furnish and install storm sewer per plans and specifications. 
 Removal of existing bollards. 
 All applicable specifications (found on the drawings). 
 Asphalt cutting and removal as required. 
 Excavation and backfill per plans and specifications – stock pile excess 

materials on site. 
 Drain tile per plans and specifications. 
 Sidewalk and slab prep as required. 
 Landscape stone, weed barrier and edging per plans and specifications. 
 Layout/staking for this bid division. 
 Topsoil restoration, seed and mulch. 
 Alternate Add C-1 - Provide and install necessary earthwork, storm manhole, 

piping, gravel base, asphalt paving, pavement markings and sidewalk for nine 
(9) space parking on northwest side of building. 

 Daily Clean-Up is Mandatory. 
 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Safety barricades and associated signage as required for this bid division. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
   
  EXCLUDED:    
 

 Testing – By Construction Manager 
 Masonry Demolition – Bid Package #4 
 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete set of plans and 

specifications prior to bidding and to include all information contained therein as it 
pertains to this bid package in their bid.  
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ASPHALT PAVING for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #2 :  Asphalt Paving – Otsego County EMS 

Addition 
     
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals 
 Fine Grading 
 Asphalt Paving per plans and specifications. 
 Lot Striping per plans 
 Revised parking lot striping per plans 
 Submit “as-built” drawings at completion of work. 
 Alternate Add C-1 - Provide and install necessary earthwork, storm manhole, 

piping, gravel base, asphalt paving, pavement markings and sidewalk for nine 
(9) space parking on northwest side of building. 

 Layout for this bid package. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Safety barricades and associated signage as required for this bid division. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
 
  EXCLUDED:    
 

• Density Testing – by Construction Manager 
• Aggregate Base – Bid Package #1 
• Site Concrete – Bid Package #3 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 
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CONCRETE for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #3 :  Concrete – Otsego County EMS Addition 
     
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Saw cut and remove existing interior curb as required. 
 Saw cut, remove and replace for plumbing extension as required. 
 Submittals – concrete mix designs. 
 Cast in place concrete – Footings, piers, interior and exterior slabs, sidewalks 

and interior curb – per plans and specifications. 
 Supply and install bollards. 
 Install anchor bolts. 
 Supply and install trench drain per plans and specifications. 
 Supply and install foundation insulation. 
 Alternate Add C-1 - Provide and install necessary earthwork, storm manhole, 

piping, gravel base, asphalt paving, pavement markings and sidewalk for nine 
(9) space parking on northwest side of building. 

 Layout for this bid division. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Safety barricades and associated signage as required for this bid division. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
  EXCLUDED:    
 

• Testing – By Construction Manager 
• Piles 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 

00300-3 
 



 
MASONRY for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #4 :  Masonry – Otsego County EMS Addition 
           
 
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals – samples to match existing 
 All required scaffolding and equipment. 
 Masonry demolition as required. 
 Masonry above grade exterior sealer as specified in painting (Section 09900). 
 Submit “as-built” drawings at completion of work. 
 Layout for this bid division. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
 
 
  EXCLUDED:  
 

 Metal Building Steel 
 

 
  GENERAL INFORMATION: 
 

1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 
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CABINETRY & COUNTERTOPS for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #5 :  Cabinetry & Countertops – Otsego County 

EMS Addition 
      
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Supply and Install Plastic Laminate Cabinetry and Shelving per plans and 

specifications. 
 Supply and install Plastic Laminate Countertops per plans and specifications 
 Layout for this bid division. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
  EXCLUDED:    
 

 Blocking – Bid Package #6 
 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information therein as it 
pertains to this bid package in their bid 
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GENERAL TRADES for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
    
  BID PACKAGE #6 :  General Trades – Otsego County EMS 

Addition 
        
  INCLUDED:  
 

 All applicable specifications on drawings and in the project manual. 
 Submittals  
 Architectural Demolition – studs, drywall, flooring, cabinetry, ceilings, etc. 
 Supply and install lockers per plans and specifications. 
 Supply and install corner guards per plans and specifications. 
 Supply and install cultured marble sills per plans and specifications. 
 Supply and install wood blocking per plans and specifications. 
 Supply and install toilet accessories per plans and specifications. 
 Provide and install all FRP per plans and specifications. 
 Installation only of doors, frames, hardware and interior window frame per 

plans and specifications. 
 Alternate Add A-1: Provide and install necessary metal stud framing, drywall, 

sound insulation, doors/frames/hardware, suspended acoustical ceilings, 
painting, flooring, plumbing, insulated cooler panels, refrigeration system and 
associated electrical for M/E Cooler #102 and M/E Office #103. 

 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 
outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
  EXCLUDED:  
   

 Metal Stud Framing – Bid Package #11 
 Exterior Aluminum Windows – Bid Package #9 
 Cabinetry and Countertops – Bid Package #5 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete set of plans and 

specifications prior to bidding and to include all information contained therein as it 
pertains to this bid package in their bid.  
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CAULKING & DAMPPROOFING for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #7 :  Caulking & Dampproofing – Otsego 

County EMS Addition 
       
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals 
 Prep work as required. 
 Interior Caulking per plans and specifications. 
 Exterior Caulking, including control joints per plans and specifications. 
 Below grade dampproofing.  
 All required equipment. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Safety barricades, and associated signage as necessary, maintain MIOSHA 
requirements, and perform required safety meetings. 

 Submit product warranties and owner operation/maintenance manuals at 
project completion. 

 
  
  EXCLUDED:    
 

 Metal Building joint sealers. 
 Masonry above grade sealer. 

 
 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete set of plans and 

specifications prior to bidding and to include all information contained therein as it 
pertains to this bid package in their bid.  
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DOORS/FRAMES/HARDWARE – SUPPLY ONLY for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #8 :  Doors/Frames/Hardware (Supply Only)  

Otsego County EMS Addition 
         
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals – schedule, samples and product data. 
 Supply only Doors, Frames and Hardware per plans and specifications. 
 Alternate Add A-1: Provide and install necessary metal stud framing, drywall, 

sound insulation, doors/frames/hardware, suspended acoustical ceilings, 
painting, flooring, plumbing, insulated cooler panels, refrigeration system and 
associated electrical for M/E Cooler #102 and M/E Office #103. 

 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 
outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Safety barricades, and associated signage as necessary, maintain MIOSHA 
requirements, and perform required safety meetings. 

 Submit product warranties and owner operation/maintenance manuals at 
project completion. 

 
  EXCLUDED:    
 

 Overhead Doors 
 Door/Frame/Hardware Installation 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete set of plans and 

specifications prior to bidding and to include all information contained therein as it 
pertains to this bid package in their bid.  
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ALUMINUM FRAMING & GLAZING for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #9 :  Aluminum Framing & Glazing – Otsego 

County EMS Addition 
      
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals 
 Remove and relocate existing Aluminum Windows per plans and 

specifications. 
 Provide and install new Aluminum Window Framing and Glazing per plans 

and specifications. 
 Provide and install Glazing for interior doors & interior windows per plans & 

specifications. 
 Caulking as required for this bid scope. 
 Submit “as-built” drawings at completion of work. 
 Layout for bid division. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Safety barricades, and associated signage as necessary, maintain MIOSHA 
requirements, and perform required safety meetings. 

 Submit product warranties and owner operation/maintenance manuals at 
project completion. 

 
   
  EXCLUDED:    
 

 Dumpster – by Construction Manager 
 Doors/Frames/Hardware 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete set of plans and 

specifications prior to bidding and to include all information contained therein as it 
pertains to this bid package in their bid.  
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OVERHEAD DOORS for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #10: Overhead Doors – Otsego County EMS Addition 
        
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals  
 Remove existing overhead doors and operators per plans. 
 Supply & Install - Overhead door per plans and specifications. 
 Supply & Install – Overhead door operator per plans and specifications or as 

equal. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
 
  EXCLUDED:    
 

 Framed opening for Overhead Door 
 
  GENERAL INFORMATION 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

00300-10 
 



METAL STUD FRAMING, DRYWALL & SOUND 
INSULATION for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #11 :  Metal Stud Framing, Drywall & Sound 

Insulation – Otsego County EMS Addition 
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals 
 All required scaffolding and equipment. 
 Metal Stud Framing per plans and specifications. 
 Patch and repair drywall as required. 
 Provide and install wall sound insulation per plans and specifications. 
 Provide and install drywall per plans and specifications – walls, ceilings, and 

window jambs/heads – ready for prime paint. 
 Alternate Add A-1: Provide and install necessary metal stud framing, drywall, 

sound insulation, doors/frames/hardware, suspended acoustical ceilings, 
painting, flooring, plumbing, insulated cooler panels, refrigeration system and 
associated electrical for M/E Cooler #102 and M/E Office #103. 

 Final Clean-Up to remove all mud and dust immediately at completion of this 
work. 

 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 
outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
   
  EXCLUDED:    
 

• Dumpsters – by Construction Manager 
• Prime Painting – Base Bid Package #13 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete set of plans and 

specifications prior to bidding and to include all information contained therein as it 
pertains to this bid package in their bid.  
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SUSPENDED ACOUSTICAL CEILING for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #12 :  Suspended Acoustical Ceiling – Otsego 

County EMS Addition 
         
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals - Product Data, Ceiling Tile Sample. 
 Suspended Acoustical Ceiling per plans and specifications – include 

preformed corners and hold down clips. 
 Alternate Add A-1: Provide and install necessary metal stud framing, drywall, 

sound insulation, doors/frames/hardware, suspended acoustical ceilings, 
painting, flooring, plumbing, insulated cooler panels, refrigeration system and 
associated electrical for M/E Cooler #102 and M/E Office #103. 

 Interior Ceiling Sound Insulation per plans and specifications. 
 Two full boxes of extra tile to be left on site for the owners use. 
 Submit “as-built” drawings at completion of work. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
  EXCLUDED:    
 

 Dumpsters – by Construction Manager 
 Wall sound insulation 

 
  GENERAL INFORMATION 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 
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PAINTING for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #13 :  Painting – Otsego County EMS Addition 
        
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals  
 Prep work as required including puttying nail holes and sanding of trim. 
 Interior Painting per plans and specifications – prime and two coats. 
 Interior wood finishing per plans and specifications. 
 Alternate Add A-1 - Provide and install necessary metal stud framing, drywall, 

sound insulation, doors/frames/hardware, suspended acoustical ceilings, 
painting, flooring, plumbing, insulated cooler panels, refrigeration system and 
associated electrical for M/E Cooler #102 and M/E Office #103. 

 Alternate Add A-3 - Repaint existing office/living areas not originally scheduled 
to be painted per plans and specifications. 

 All required equipment. 
 Provide attic stock – min 3/4 gallon each color. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
 
  EXCLUDED:  

 Interior Caulking – Bid Package #7 
 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete set of plans and 

specifications prior to bidding and to include all information contained therein as it 
pertains to this bid package in their bid.  
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FLOORING for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #14 :  Flooring – Otsego County EMS Addition 
        
 
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals – Product Data, Samples 
 Floor prep as required 
 Flooring per plans and specifications – include a $15.00/sqyd allowance for 

carpet material. 
 Transition strips between flooring types. 
 Vinyl Tile per plans and specifications. 
 Vinyl Base per plans and specifications. 
 Hard Tile per plans and specifications. 
 Grout Sealing. 
 Alternate Add A-2: Remove and replace existing carpet per plans and 

specifications. 
 Submit “as-built” drawings at completion of work. 
 Layout for this bid division. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
   
  EXCLUDED:    
 

 Dumpsters – by Construction Manager 
 Stripping and waxing of VCT 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 
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PRE-ENGINEERED METAL BUILDING for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #15 :  Pre-Engineered Metal Building – Otsego 

County EMS Addition 
          
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals – shop drawings. 
 Demolition of existing metal siding per plans and specifications. 
 All required equipment. 
 All framing, insulation and siding required to add man door per plans and 

specifications. 
 Supply and install pre-engineered metal building package including anchor 

bolts, insulation, structural steel, siding and roofing. 
 Provide framed openings and trims/flashings in new and existing metal siding 

for louvers/vents.  Coordinate with mechanical contractor. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
   
  EXCLUDED:  
   

 Man Doors 
 Overhead Doors 

 
 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete set of plans and 

specifications prior to bidding and to include all information contained therein as it 
pertains to this bid package in their bid.  
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PLUMBING for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #16 :  Plumbing – Otsego County EMS Addition 
         
 
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals 
 Plumbing demolition as required. 
 Supply and install all plumbing per plans and specifications. 
 Caulking for this bid division. 
 Insulation for this bid division. 
 Alternate Add A-1: Provide and install necessary metal stud framing, drywall, 

sound insulation, doors/frames/hardware, suspended acoustical ceilings, 
painting, flooring, plumbing, insulated cooler panels, refrigeration system and 
associated electrical for M/E Cooler #102 and M/E Office #103. 

 Submit “as-built” drawings at completion of work. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 Maintain MIOSHA requirements and perform required safety meetings. 
 Appliance hook up as required.   

 
  
  EXCLUDED:    
 

 Shower doors 
 Appliances 

 
  GENERAL INFORMATION: 

 
1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this package in their bid. 
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HVAC for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #17 :  HVAC – Otsego County EMS Addition 
        
 
  INCLUDED:    

 All applicable specifications on drawings and in the project manual. 
 Submittals  
 HVAC Demolition as required. 
 Complete HVAC system per plans and specifications. 
 Exhaust Fans per plans and specifications. 
 Gas piping per plans and specifications. 
 Outdoor and housekeeping pads. 
 Insulation for this bid division 
 Submit “as-built” drawings at completion of work  
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion.  
 
  
  EXCLUDED:  
   

 Water Heater 
 New ME Cooler 

 
  GENERAL INFORMATION: 
 

1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this package in their bid. 
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ELECTRICAL for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
   
  BID PACKAGE #18 :  Electrical – Otsego County EMS Addition 
        
  INCLUDED:         

 All applicable specifications on drawings and in the project manual. 
 Submittals 
 Temporary lighting per OSHA requirements. 
 Temporary power as required. 
 Electrical demolition as required. 
 Complete electrical system per plans and specifications. 
 Communication rough in. 
 Fire Detection and Alarm per plans and specifications. 
 Alternate Add A-1: Provide and install necessary metal stud framing, drywall, 

sound insulation, doors/frames/hardware, suspended acoustical ceilings, 
painting, flooring, plumbing, insulated cooler panels, refrigeration system and 
associated electrical for M/E Cooler #102 and M/E Office #103. 

 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 
outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 Relocate existing light pole per plans and specifications, see civil drawings. 

 
   
  EXCLUDED:  
   

 Utility Fees 
 
  GENERAL INFORMATION: 
 

1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 
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FIRE PROTECTION for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #19 :  Fire Protection – Otsego County EMS 

Addition 
        
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals – Drawings and calculations. 
 Permit for this bid package. 
 Design, provide and install fire protection systems for the entire building. 
 Protect existing finishes as required. 
 Testing as required. 
 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 

outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
  EXCLUDED:   
  

 Water service into the building 
 Wiring for this bid package 

 
  GENERAL INFORMATION: 
 

1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 
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REFRIGERATION for: 
 
OTSEGO COUNTY EMS ADDITION 

  Gaylord, Michigan 
 
 
    
  BID PACKAGE #20 :  Refrigeration – Otsego County EMS Addition 
        
  INCLUDED:   

            
 All applicable specifications on drawings and in the project manual. 
 Submittals  
 Permit for this bid package. 
 Design, provide and install insulated cooler panels, and refrigeration system 

for the M/E cooler. 
 Testing as required. 
 Alternate Add A-1: Provide and install necessary metal stud framing, drywall, 

sound insulation, doors/frames/hardware, suspended acoustical ceilings, 
painting, flooring, plumbing, insulated cooler panels, refrigeration system and 
associated electrical for M/E Cooler #102 and M/E Office #103. 

 Daily Clean-Up is Mandatory, failure to comply will be subject to obtaining 
outside cleaning personnel and the cost deducted from contractors final 
payment. 

 Maintain MIOSHA Requirements, and perform required safety meetings. 
 Submit product warranties and owner operation/maintenance manuals at 

project completion. 
 
  EXCLUDED:   
  

 Plumbing for hand sink. 
 Wiring for this bid package 

 
  GENERAL INFORMATION: 
 

1. Coordinate with other trades 
2. All bidders are responsible for examining the complete plans and 

specifications prior to bidding and to include all information contained therein 
as it pertains to this bid package in their bid. 
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SECTION 01300   

SUBMITTALS  

 

1.1 GENERAL 

 

A. Submittals: Contractor shall submit to the CM shop drawings and/or project 
literature, and material samples, for review by the Architect as listed in the 
Technical Specifications, including but not limited to: 

 
 Site Work 
 Water and Sewer Piping 
 Asphalt Mix Design 
 Exterior Concrete Mix Design 
 Interior Concrete Mix Design 
 Concrete masonry units 
 Casework and Countertops 
 Doors/Frames/Hardware 
 Roof Insulation, Metal Coping, Fascia, Trim and Accessories 
 Sound Insulation 
 Caulking and Waterproofing 
 Overhead Coiling Door 
 Metal Studs 
 Acoustical Ceilings 
 Floor coverings and base 
 Paint  
 Cultured Marble Window Sills 
 Fire Extinguishers 
 Pre-engineered metal building 
 Mechanical HVAC equipment 
 Plumbing Fixtures and Piping 
 Electrical and lighting fixtures 
 Fire Alarm 
 Fire Suppression 

 
B. Prescriptive Requirements: Selection of products, which has been certified by 

manufacturer to comply with requirements, including prescriptive requirements, 
in the contractors option. 

 
C. Installation General: Comply with manufacturer’s instructions and 

recommendations.  Anchor securely in place, accurately located and aligned with   
 other work.  Clean and protect to ensure that products, materials and equipment  
 will be free from damage and deterioration at time of acceptance. 
 
D. Delivery, Storage and Handling; General: Receive, store and handle products, 
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materials and equipment in a manner which will prevent loss, deterioration and 
damage.  Schedule all possible results to minimize long-term storage at the 
project site. 

 
E. Timing: Install work during time and under conditions which will ensure best 

possible results, coordinated with required inspection and testing. 
 
F. Anchor work securely in place, properly located by measured line and level, 

organized for best possible uniformity, visual effect, operational efficiency, 
durability and similar benefit to Owner’s use.  Isolate non-compatible materials 
from contract sufficiently to prevent deterioration. 

 
G. Mount individual units of work at industry - recognized mounting heights or 

codes, if not otherwise indicated; refer uncertainties to Architect before 
proceeding. 

 
END OF SECTION 
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SECTION 02200 

SITE WORK 

1. CONTRACTOR SHALL NOTIFY MISSDIG '811' A MINIMUM OF 3 WORKING DAYS PRIOR TO 

COMMENCEMENT OF ANY CONSTRUCTION ACTIVITY AND SHALL FAMILIARIZE THEMSELVES WITH ANY 

UTILITIES THE MAY EXIST BUT MAY NOT BEAFFILIATED WITH THE MISSDIG SYSTEM. DISRUPTION AND 

REPAIR COSTS ASSOCIATED WITH THE CONTRACTORS FAILURE TO DO SO SHALL BE BORNE SOLELY BY 

THE CONTRACTOR. 

2. EXISTING WATER MAIN, SANITARY SEWER, STORM SEWER, GAS LINES, TELEPHONE LINES, AND 

UNDERGROUND CABLE LOCATIONS AS SHOWN SHALL BE CONSIDERED INCOMPLETE. THE CONTRACTOR 

SHALL BE SOLELY RESPONSIBLE FOR DAMAGE TO EXISTING UTILITIES DURING CONSTRUCTION OF THIS 

PROJECT.    

3.  UNLESS SPECIFICALLY DESIGNATED ON THE DEMOLITION PLAN FOR REMOVAL, ALL EXISTING 

IMPROVEMENTS, TREES AND LANDSCAPING  SHALL BE PROTECTED, AND ANY DAMAGE TO SAME THAT 

OCCURS DURING CONSTRUCTION SHALL BE REPAIRED OR REPLACED BY CONTRACTOR AT THEIR 

EXPENSE.  

4. ALL APPROPRIATE PERMITS AND APPROVALS SHALL BE OBTAINED BY CONTRACTOR PRIOR TO 

COMMENCEMENT OF ANY CONSTRUCTION ACTIVITY. 

5. SILT FENCE SHALL BE INSTALLED BY THE CONTRACTOR AT LOCATIONS AS NOTED ON SHEET C2 AND AS 

PRESCRIBED ON SHEET C2 PRIOR TO COMMENCEMENT OF ANY EARTH CHANGES OR UTILITY WORK. SILT 

FENCE SHALL BE INSPECTED FOR INTEGRITY DAILY DURING EARTHWORK OPERATION OR FOLLOWING A 

RAIN EVENT AND SHALL BE MAINTAINED AND REPAIRED UNTIL A SUFFICIENT ESTABLISHMENT OF 

VEGETATION OCCURS AS DEEMED BY THE ENGINEER. THE CONTRACTOR AS DIRECTED, PRIOR TO FINAL 

CONTRACT CLOSEOUT, SHALL REMOVE SILT FENCE. 

6. UTILITY WORK SHALL BE CONDUCTED AS PRESCRIBED IN THE MDOT 1990 STANDARD SPECIFICATIONS 

FOR CONSTRUCTION OR SUBSEQUENT EDITIONS UNLESS OTHERWISE NOTED. 

7. COORDINATE RELOCATION OF OVERHEAD UTILITY POLE AND GUY WIRE WITH UTILITY PROVIDERS. 

8. RELOCATE EXISTING LIGHT POLE DUE WEST TO A LOCATION 2 FEET WEST OF PROPOSED EDGE OF 

BITUMINOUS SURFACE. 

9. ALL CONSTRUCTION ACTIVITY WITHIN THE COUNTY ROAD ROW SHALL BE IN ACCORDANCE WITH THE 

MICHIGAN MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES (MMUTCD) AND THE CURRENT MDOT 

STANDARD SPECIFICATIONS FOR CONSTRUCTION MANUAL. 

10. ALL DRIVE ENTRANCE SUBGRADE, PARKING LOT SUBGRADE, BUILDING PADS (IF APPLICABLE), 

CONCRETE WALKS, UTILITY PIPE BEDDING AND CULVERT BEDDING SHALL MEET MDOT CLASS II OR 

BETTER AND SHALL BE COMPACTED TO A MINIMUM OF 95% OF MAXIMUM UNIT WEIGHT. CLAYEY OR 



02200 Site Work   Page 2 of 3 
 

ORGANIC MATERIAL (AS DETERMINED BY THE ENGINEER) SHALL NOT BE UTIILIZED AS SUBGRADE 

MATERIAL. 

11. TOPSOIL MAY BE STOCKPILED ON SITE AS INDICATED ON THIS SHEET. EXCESS TOPSOIL TO BE 

“BERMED” WEST OF ALTERNATE PARKING AREA  OR SHALL BE REMOVED FROM SITE. 

12. AGGREGATE BASE ON ENTRANCE DRIVES AND PARKING PADS SHALL CONSIST OF AN AVG. 8"-22A 

AGGREGATE BASE AND SHALL EXTEND ONE FOOT BEYOND ASPHALT SURFACE AREA. 

13. BASE QUOTE TO EXCLUDE WALK REPLACEMENT ON EAST SIDE OF BUILDING AND NEW PARKING ON 

MW SIDE OF BUILDING. 

14. CONTRACTOR TO PROVIDE ALTERNATE QUOTE #1 TO INCLUDE CONCRETE WALK REPLACEMENT ON 

EAST SIDE OF BUILDING.  REPLACEMENT CONCRETE TO BE 5" THICK REINFORCED WITH 6X6X10GAUGE 

WWF GRADED TO MATCH EXISTING CONCRETE GRADES. CONTRACTOR TO PROTECT OVERHEAD 

CANOPY SUPPORTS WHEN REPLACING CONCRETE AND REPLACE ANY LANDSCAPING REMOVED DURING 

CONSTRUCTION. 

15. CONTRACTOR TO PROVIDE ALTERNATE QUOTE #2 TO INCLUDE NEW PARKING ON NW SIDE OF 

BUILDING AND ALL ASSOCIATED SITE WORK, STORMWATER STRUCTURES AND MATERIALS / 

INSTALLATION ASSOCIATED WITH THE CONSTRUCTION OF THE PARKING AREA.  

16. BITUMIINOUS SURFACING SHALL CONSIST OF ONE (1)  LEVELING COURSE BITUMINOUS MIXTURE 

13A OR APPROVED EQUIVALENT PLACED AT AN AVG 1-1/2" COMPACTED THICKNESS (165 #/SY), 

FOLLOWED BY A BITUMINOUS BOND COAT, AND ONE (1)  WEAR COURSE BITUMINOUS MIXTURE 13A 

OR APPROVED EQUIVELANT PLACED AT AN AVG 1-1/2" COMPACTED THICKNESS (165 #/SY).  

17. SIGNS REQUIRING RELOCATION DURING CONSTRUCTION SHALL BE SALVAGED AND RESET AS 

DESIGNATED BY THE ENGINEER.  

18. ALL AREAS DISTURBED BY EARTHWORK OR UTILITY CONSTRUCTION (EXCEPTING RETENTION BASINS) 

SHALL RECEIVE A MINIMUM OF 4" TOPSOIL, SEEDED WITH MDOT ROADSIDE MIXTURE AT A RATE OF 

100#/AC, FERTILIZED AT A RATE OF 500#/AC WITH EQUAL PROPORTIONS OF NITROGEN, PHOSPHORUS 

AND POTASH, AND MULCHED AS SOON AS PRACTICAL FOLLOWING CONSTRUCTION PHASE, IN ALL 

INSTANCES RESTORATION SHALL OCCUR WITHIN 14 DAYS OF THE CONSTRUCTION SEQUENCE. 

19. RETENTION BASIN 'BOTTOMS' SHALL RECEIVE MINIMAL TOPSOIL COVER AND RETENTION BASIN 

PERCOLATION ZONES SHALL REMAIN FREE OF ORGANIC OR NON-PERMEABLE SOILS. SHOULD NON-

PERMEABLE SOILS BE ENCOUNTERED THE ENGINEER SHALL BE NOTIFIED PRIOR TO RETENTION BASIN 

CONSTRUCTION. RETENTION BASINS SHALL BE ROUTINELY INSPECTED AND CLEANED OF IMPERMEABLE 

OR ORGANIC SOILS SUBSEQUENT TO CONSTRUCTION SHOULD IT BE FOUND THAT THE ABSORPTION 

CAPACITY OF THE BASIN HAS BEEN LESSENED DO TO 'SILTIING'. 
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20. HANDICAP SIGNS AND STOPS SIGNS SHALL BE INSTALLED AS NOTED AND PER LOCAL AUTHORITY. 

PARKING LOT STRIPING SHALL BE 4” WIDE REFLECTIVE PAINT (WHTE OR YELLOW) AS DIRECTED BY 

OWNER. 

 



 



DIVISION 2 - SITE CONSTRUCTION 
 

SECTION 02211  

BUILDING DEMOLITION 

 

1.1  GENERAL 

 

A. Definitions: As follows: 
 
 1. Remove:  Remove and legally dispose of items except those indicated to  
  be installed, salvaged, or to remain the Owner’s property. 
 
 2. Remove and Salvage:  Items indicated to be removed and salvaged remain 
  the Owner’s property.  Remove, clean, and pack or crate items to protect  
  against damage.  Identify contents of containers and deliver to Owner’s  
  designated storage area. 
 
 3. Remove and Reinstall:  Remove items indicated; clean, service, and  
  otherwise prepare them for reuse; store and protect against damage.   
  Reinstall items in locations indicated. 
 
 4. Existing to Remain:  Protect construction indicated to remain against  
  damage and Soiling during demolition.  When permitted by the Architect,  
  items may be removed to a suitable, protected storage location during  
  demolition and then cleaned and reinstalled in their original locations. 
 
B. Except for items or materials indicated to be reused, salvaged, or otherwise 
 indicated to remain the Owner’s property, demolished materials shall become the 
 Contractor’s property and shall be removed from the site with further disposition 
 at the Contractor’s option. 
 
C. Photographs or videotape, sufficiently detailed, of existing conditions of 
 adjoining construction and site improvements that might be misconstrued as 
 damage caused by demolition operations. 
 
D. Record drawings at Project closeout. 
 
 1. Identify and accurately locate capped utilities and other subsurface   
  structural, electrical, or mechanical conditions. 

 

E. Regulatory Requirements: Comply with governing EPA notification regulations 
 before starting demolition.  Comply with hauling and disposal regulations of 
 authorities having jurisdiction. 
 
F. Owner assumes no responsibility for actual condition of buildings to be 
 demolished. 
 

BUILDING DEMOLITION 
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G. Storage or sale of removed items or materials on-site will not be permitted. 
 
1.2 EXECUTION 

 

A. Survey the condition of the building to determine whether removing any element 
 might result in a structural deficiency or unplanned collapse of any portion of the 
 structure or adjacent structures during demolition. 
 
B. Perform surveys as the Work progresses to detect hazards resulting from 
 demolition activities. 
 
C. Utility Requirements:  Locate, identify, shut off, disconnect, and seal or cap off 
 indicated utility services serving structures to be demolished. 
 
 1. Provide temporary services during interruptions to existing utilities to  
  remain, as acceptable to Owner and to governing authorities. 
 
D. Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases, 
 explosives, acids, flammables, or other dangerous materials before proceeding 
 with demolition operations. 
 
E. Conduct demolition operations and remove debris to ensure minimum 
 interference with roads, streets, walks, and other adjacent occupied and used 
 facilities. 
 
F. Conduct demolition operations to prevent injury to people and damage to adjacent 
 buildings, facilities, and site improvements to remain.  Ensure safe passage of 
 people around demolition area. 
 
G. Provide and maintain interior and exterior shoring, bracing, or structural support 
 to preserve stability and prevent movement, settlement, or collapse of buildings to 
 be demolished and adjacent buildings to remain. 
 
H. Explosives:  Use of explosives will not be permitted. 
 
I. Use water mist, temporary enclosures, and other suitable methods to limit the 
 spread of dust and dirt.  Comply with governing environmental protection 
 regulations. 
 
J. Remove and transport debris in a manner that will prevent spillage on adjacent 
 surfaces and areas. 
 
K. Building Demolition:  Demolish buildings completely and remove from the site.  
 Use methods required to complete Work within limitations of governing 
 regulations and as follows: 
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L. Completely remove below-grade construction, including foundation walls and 
 footings. 
 
M. Completely fill below-grade areas and voids resulting from demolition of 
 buildings and pavements with satisfactory soil materials. 
 
N. Damages:  Promptly repair damages to adjacent facilities caused by demolition 
 operations. 
 
O. Disposal:  Promptly dispose of demolished materials.  Do not allow demolished 
 materials to accumulate on-site. 
 
 1. Do not burn demolished materials. 
 
 2. Transport demolished materials off Owner’s property and legally dispose  
  of them. 
 

 

END OF SECTION 
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DIVISION 3 - CONCRETE 

 
SECTION 03300  

CAST IN PLACE CONCRETE 
 

1.1 GENERAL 

 
A. Submittals: Submit the following: 
 

1. Product data for reinforced, forming accessories, admixtures, patching 
compounds, joint systems, curing compounds, dry-shake finish materials, and 
others as requested by Architect. 

2.  Laboratory test reports or evaluation reports for concrete materials and 
concrete mix designs. 

3.  Written report to Architect for each proposed concrete mix at least 15 days 
prior to start of concreting.  Do not begin concrete production until mixes 
have been reviewed by Architect. 

 
B. Quality Assurance: Comply with provisions of ACI 301, “Specifications for 

Structural Concrete for Building,” ACI 318, “Building Code Requirements for 
Reinforced Concrete,” and CRSI, Manual of Stand Practice,” except where more 
stringent requirements are indicated. 

 
 

1.2 PRODUCTS 

 
A. Form Materials: Furnish form materials with sufficient stability to withstand 

pressure of placed concrete without bow or deflection. 
 
B. Reinforced Materials: As follows: 
 

1.  Deformed Reinforced Bars: ASTM A 615, Grade 60, unless otherwise 
indicated. 

2.  Welded Wire Fabric: ASTM A 185, positioned at mid-height of slabs. 
 
C. Concrete Materials: As follows: 
 

1.   Portland Cement: ASTM C150, Type as required. 
2.   Aggregates: ASTM C 33, except local aggregates of proven durability may be 

used. 
3.  Water: Potable. 
4.  Air-Entraining Admixture: ASTM C 260. 
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5.  Water-Reducing, Retarding, and Accelerating Chemical Admixtures: ASTM C 
494 Type as required to suit project conditions.  Use only admixtures that 
have been tested and accepted in design mixes. 

6.  Membrane-Forming Curling Compound: ASTM C309, Type I.  Moisture loss 
not more than 0.55 kg/sq. meter when applied at 200 square foot per gallon. 

7.  Evaporation Control: Monomolecular film-forming compound applied to 
exposed concrete slab surface for temporary protection from rapid moisture 
loss. 

 
D. Mix Proportions and Design: Proportion mixes complying with mix design 

procedures specified in ACI 301. (or as specified on structural plans) 
 

1.  Design mixes to provide normal weight concrete with the following properties: 
 

a.  3500-psi, 28-day comprehensive strength, water-cement ratio, 0.51 
maximum (non-air-entrained), 0.40 maximum (air-entrained). 

 
2.  Limit maximum water-cement ratio of concrete exposed to freezing and 

thawing to 0.45.  Limit maximum water-cement ratio of concrete exposed to 
deicing salts, brackish water, or seawater to 0.40. 

 
E. Ready-Mix Concrete: ASTM C 94. 
 
 
1.3 EXECUTION 

 
A. Framework: Construct formwork so that concrete members and structures are of 
 correct size, shape, alignment. Elevation, and position.  Select from materials to 
 obtain required finishes. 
 

1. Maintain formwork tolerances and surfaces irregularities with ACI 347 limits, 
Class A tolerances for concrete exposed to view and Class C tolerances for 
other concrete surfaces. 

 
B. Reinforcement: Accurately position and support reinforcement, and secure against 

displacement.  Locate and support reinforcement to maintain minimum cover with 
metal chairs, runners, bolsters, spacers, and hangers as required.  Set wire ties 
with ends directed into concrete, not toward exposed concrete surfaces. 

 
1.  Install welded wire fabric in lengths as long as practicable; lap at least one full 

mesh and lace splices with wire. 
 

 

 

 

 

 

CAST IN PLACE CONCRETE 

03300-2 



 
 
C. Concrete Placement: Comply with ACI 304, “Guide for Measuring, Mixing, 

Transporting and Placing Concrete,” for placing concrete in a continues operation 
within planned joints or sections.  Do not begin concrete placement until other 
affected work is completed. 

 
1. Protect concrete from physical damage or reduce strength due to weather 

extremes during mixing, placing, and curing. 
 

a.  In cold weather comply with ACI 306. 
b.  In hot weather comply with ACI 305. 

 
D. Curing: Protect freshly placed concrete from premature drying and excessive cold 

or hot temperatures.  In hot, dry, and windy weather, apply an evaporation-control 
compound according to manufacture’s instructions after screeding and bull 
floating, but before power floating and troweling. 

 
1.  Begin initial curing as soon as free water has disappeared from exposed 

surfaces. 
 

E. Assumed Foundation Allowable Bearing Pressure is 2,000 psf.  CONTRACTOR 
 shall verify allowable bearing pressure prior to construction.  This shall be done 
by  CONTRACTOR furnished testing agent to test compaction in footing trenches. 
 
F. All Footings Shall Bear on Compacted Sand.  Sand shall be compacted to a 

minimum of 95% maximum density. 
 
G. Contact MISSDIG 3 days prior to excavation for location of all utilities. 
 
 
 

END OF SECTION 
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SECTION 04200  

UNIT MASONRY 

 
1.1 GENERAL 

 
A. Cold-Weather Requirements: Do not build on frozen sub grade or setting beds.  

Remove and replace unit masonry damaged by frost or freezing conditions.  
Comply with the following requirements: 
 
1.  Cold-Weather Construction: Heat mixing water and sand to produce mortar 

and grout temperatures between 40 and 120 deg F (4 and 49 deg C).  Maintain 
mortar and grout above freezing.   Heat masonry units to 40 deg F (4 deg C) if 
grouting. 

 
2.  Cold-Weather Protection: Cover masonry with insulating blankets or provide 

enclosure and heat to maintain temperatures above 32 deg F (0 deg C) for 48 
hours after construction.  Install wind breaks when wind velocity exceeds 15 
mi./h (25 km/h). 

 
B. Hot-Weather Requirements: Protect unit masonry work from excessive 

evaporation of water from mortar and grout.  Do not apply mortar to substrates 
with temperatures of 100 deg F (38 deg C) and above. 

 
 
1.2 PRODUCTS 

 

A. Colors, Textures, and Patterns: Provide masonry units and mortar for exposed 
work.  

 
B. Smooth and Split Faced Colored Masonry Units with colored mortar shall be 

provided to match existing building. 
 
C. Concrete Masonry Units: ASTM C 90 and as follows: 
 Note: Refer to structural plans for more data.  Contractor shall provide products 

for most restrictive requirement. 
 

1.  Compressive Strength: 2000 psi (13.1 Mpa) minimum average net-area 
compressive strength. 

 
2.  Compressive Strength: As requires to produce concrete unit masonry 

construction of compressive strength indicated. 
 
3.  Weight Classification: Normal Weight 
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4.  Provide Type II, nonmoisture-controlled units. 
  
 5.  Size: Manufactured to the actual dimensions of 3/8 inch (10 mm) less than  
       nominal sizes indicated on the Drawings. 

 
6.  Exposed Faces: Manufacturer’s standard color and texture, unless otherwise 

indicated. 
 
7.  Provide special shapes: for lintels, corners, jambs, sash, control joints, headers, 

bonding, and other special conditions. 
 
8.  Provide square-edged units: for outside corners, except where indicated as 

bullnose. 
 
9.  Water: Potable. 
 
10.  Dumpster enclosure concrete block shall be split faced with matching colored 

mortar - color to be selected by owner. 
 
C.  Steel Reinforcing Bars: Billet steel complying with ASTM A 615, Grade 60 

(ASTM A 615M, Grade 400). 
 
D. Deformed Reinforcing Wire: ASTM A 496, with ASTM A 153, Class B-2 zinc 

coating. 
 
E. Joint Reinforcement: Provide joint reinforcement formed from galvanized carbon-

steel wire, ASTM A 641 (ASTM A 641M), Class 1, for interior walls; and ASTM 
A 153, Class B-2, for exterior walls. 

 
F. Truss design with 1 side rod for each face shell of hollow masonry units more 

than 4 inches (100 mm) in width, plus 1 side rode for each wythe of masonry 4 
inches (100 mm) or less on width.  Minimum horizontal reinforcing every 2 
courses. 

 
G. Adjustable Anchors for Connecting to Structural Frame Provide 2-piece 

assemblies as described below, wire diameter as indicated: 
 

1.  For Anchorage to Concrete: Dovetail sheet metal anchor section and 
triangular-shaped wire tie section sized to extend within 1 inch (25 mm) of 
masonry face. 

 
2.  For Anchorage to Steel Framing: Crimped ¼-inch- (6.4-mm-) diameter wire   
 anchor section for welding to steel and triangular-shaped wire tie section sized 

to extend within 1 inch (25 mm) of masonry face. 
 
H. Masonry Cleaners: As follows: 
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1.  Job-Mixed Detergent Solution: Solution of ½-cup (0.14-L) dry measure tetra 
sodium polyphosphate and ½-cup (0.14-L) dry measure laundry detergent 
dissolved in 1 gallon (4 L) of water. 

 
 2.  Proprietary Acidic Cleaner: Manufacturer’s standard-strength cleaner designed 
     for removing mortar/grout stains, efflorescence, and other stains from masonry   
      surfaces; expressly approved for intended use by manufacturer of masonry  
      units  being cleaned. 
 
I. Mortar and Grout Mixes: Do not us admixtures unless otherwise indicated.  Do 

not use calcium chloride in mortar or grout. 
 
1.  Mortar for Unit Masonry: Comply with ASTM C 270, Proportion 

Specification.  Mortar for bearing and exterior walls shall be type M.  Interior 
nonbearing walls shall be type N. 

 
2.  Grout for Unit Masonry: Comply with ASTM C 476.  Use grout of consistency 

to completely fill spaces intended to receive grout.  Grout shall be 
F’c=3000ps. 

 
3.  Colored Mortar:  To match split faced masonry units where indicated on the 

plans, submit color options to design builder. 
 
 
1.3 EXECUTION 

 

A. Cut masonry units with motor-driven saws.  Allow units cut with water-cooled 
saws to dry before placing, unless wetting of units is specified.  Install cut units 
with cut surfaces and, where possible, cut edges concealed. 

 
B. Fill cores in hollow concrete masonry units with grout 24 inches (600 mm) under 

bearing plates, beams, lintels, posts, and similar items, unless otherwise directed. 
 
C. Tool exposed joints slightly concave when thumbprint hard, using a joiner larger 

than joint thickness.  Joint shall be 3/8 inch wide.  
 
D. Provide continuous horizontal-joint reinforcement as indicated.  Install with a   
 minimum cover of 5/8-inch (16 mm) on exterior, or ½ inch (13 mm) elsewhere.  

Lap a minimum of 6 inches (150 mm). 
 
 1.    Provide continuity at corners and wall intersections by using prefabricated 

 “L” and “T” sections. 
                  
E. Lay concrete block in a running (common) bond. 
 
F. Foundation Walls:  8” standard concrete block. 
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G. Grouting: Do not place grout until entire height of masonry to be grouted has 
attained sufficient strength to resist grout pressure. 

 
H. Final Cleaning: After mortar is thoroughly set and cured, remove mortar particles 

with nonmetallic scrapers, and clean exposed masonry as follows: 
 

1.   Wet wall surface with water prior to application of cleaners, remove 
cleaners promptly by rinsing thoroughly with clean water. 

 
2. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2 

applicable to type of stain. 
 
 
 

END OF SECTION 
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SECTION 06402  

INTERIOR ARCHITECTURAL  

WOODWORK AND CABINETRY 

         

 
1.1 GENERAL 

 

A. Interior architectural woodwork includes wood furring, blocking, shims, hanging 
strips, plastic laminate countertops, cabinetry and shelves. 

 
B. Submittals: In addition to product data, submit the following: 
 

1. Shop drawings showing location of each item, dimensioned plans and 
elevations, large-scale details, attachment devices, and other components. 

2. Samples of plastic laminates for each type, color, pattern, and surface finish. 
 
C. AWI Quality Standard: Comply with “Architectural Woodwork Quality 

Standards” of the Architectural Woodwork Institute. 
 
 

1.2 PRODUCTS 

 

A. Countertops shall be plastic laminate as approved by Architect.  Kitchen counter 
shall have a drop in sink.  Coordinate faucets and openings with plumbing 
contractor. 
 

B. Cultured Marble window sills shall be provided with nominal 1” profile and 
selected from manufacturer’s standard colors by Architect. 

 
C. Shelf and Rod: Prefinished plastic coated wire shelf and rod (chrome finish). 

 
D. Cabinet Handles: Sun Trade Trading Co. (Or Architect approved equal) wire pull 

series.  Solid brass wire pull handles 4” center to center with brushed chrome 
finish.  Model no. FE1484-26D. 

 
E. Cabinetry:  

a. Construction: 
i. All structural components shall be ¾” thick particleboard with 

balanced surfaces. 
ii. All back panels shall be ½” thick particleboard surfaced both sides 

for balanced construction. 
iii. All drawer components shall be ½” thick particleboard with 

balanced surfaces. 
iv. Mounting stretchers are ¾” thick structural components fastened to 

end panels by mechanical fasteners, and are concealed by the 
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cabinet back. 
v. When cabinet backs are exposed, a finished ¾” thick decorative 

laminate back panel shall be substituted for stretchers. 
vi. Particleboard core individual bases, factory applied to base and tall 

cabinets shall support and carry the load of the end panels, and the 
cabinet bottom, directly to the floor.  The base shall be let in from 
the sides and back of the cabinet to allow cabinets to be installed 
tightly together and tight against a wall.  Also to conceal the top 
edge of applied vinyl base molding.  There shall be front to back 
center support for all bases over 30” wide. 

vii. Horizontal parting rails between drawers shall be ¾” particleboard 
with balanced surfaces, secured to and further reinforcing cabinet 
ends.  When drawer stacks are keyed individually the parting rail 
shall run full depth of cabinet to prevent pilfer. 

viii. A 5mm diameter row hold pattern 32mm (1-1/4”) on center shall 
be bored in cabinet ends for adjustable shelves.  This row hold 
pattern shall also serve for hardware mounting and replacement 
and/or relocation of cabinet components. 

ix. All door and drawer fronts and finished ends shall be balanced 
construction with “high-pressure” laminate bonded to both sides of 
a M-3, 47# particle board core.  

x. Adjustable shelves shall be particleboard core, balanced surfaces 
and have a 0.020” thick PVC front edge matching the shelf. 

1. Adjustable shelves in cabinets over 36” wide shall be 1” 
thick. 

2. All adjustable shelves in open cabinets shall be 1” thick. 
3. All other shelves shall be ¾” thick. 

xi. Fixed interior components such as fixed shelves, dividers, and 
cubicle compartments shall be full ¾” thick particleboard attached 
with concealed interlocking mechanical fasteners. 
 

b. Laminates: 
i. “High Pressure Laminates” shall meet the definition and 

performance requirements of NEMA LD3-1995.  Vertical grade 
laminate shall be GP-28 balanced with a minimum grade of CL-20. 
Countertops shall be GP-50 of PF-42 as specified. 

ii. Thermally Fused Laminate shall meet the performance 
requirements of NEMA LD3-1995 for GP-28.  Panel manufacturer 
shall provide published specification. 
 

c. Hinges: 
i. ANSI 156.9.4.1,2,3,4: Two hinges mounted 23” on center on a 23-

7/16” wide x 19-11/16” high cabinet door shall be capable of 
supporting a 100 pound test load located 1`” from the outside edge 
of the door. 

1. Cycle, open and close, from 5 degrees open through 95 
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degrees open with no failure to hinges, door, or cabinet end 
panel. 

2. The maximum horizontal permanent hinge set shall not 
exceed 0.030”. 

 
 

1.3 EXECUTION 

 
A. Install woodwork and cabinetry plumb, level, true, and straight with no 

distortions.  Shim as required with concealed shims.  Install to a tolerance of 1/8 
inch in 96 inches (3 mm in 2400 mm). 

 
B. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair 

damaged finish at cuts. 
 
C. Standing and Running Trim: Install with minimum number of joints, using full-

length piece to the greatest extent possible.  Stagger joints in adjacent and related 
members.  Fill gaps, if any, between top of base and wall with plastic wood filler 
and sand smooth. 

 
D. Tops: Anchor securely to base units.  Seal space between backsplash and wall. 

 

 
END OF SECTION 
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SECTION 07210  

BUILDING INSULATION 

 

1.1 GENERAL 

 

A. Insulation: As follows: 
 

1. Exterior Wall Insulation: Nominal 4” PSK  Insulation  
 

2. Exterior Roof Insulation: Nominal 6” PSK Insulation 
 

3. Interior Wall Insulation: Nominal 3 ½” Fiberglass Sound Insulation 
 

4. Interior Ceiling Insulation: Nominal 6” Fiberglass Sound Insulation placed on top 
of suspended acoustical ceiling. 

 
 
B. Batt Insulation shall be similar to fiberglass insulation (K of 0.27) complying with 

FS-HH-1521; Type 1, density of not less than 1.5 pounds per cubic foot, thickness 
shown on drawings.  CONTRACTOR to take care to insulate behind electrical 
boxes, wiring, piping, etc., so all areas are filled.  Batt insulation shall be similar 
to fiberglass building insulation:  Owens Corning Fiberglass Corporation or 
approved equal. 

 
 

 

END OF SECTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



SECTION 07620  

SHEET METAL FLASHING 

 

 

1.1 GENERAL 

 
A. Provide roof and wall metal flashing as required to maintain watertight condition. 
 
B.  Aluminum Sheet:  ASTM B 209 (ASTM B 209M), 3003-H14, mill finish, 

 minimum thickness of 0.040 inch (1.0 mm), unless otherwise indicated. 
 

C.  Galvanized Steel Sheet:  ASTM A 526, G 90 (ASTM A 526M, Z 275), 
 commercial quality, or ASTM A 527, G 90) (ASTM A 527M, Z 275), lock-
 forming quality, hot-dip galvanized, mill phosphatized where indicated for 
 painting, not less than 0.0396 inch (1.0 mm) thick, unless otherwise indicated. 
 

D.  Concealed Through-Wall Flashing:  0.0156-inch (0.4 mm) thick stainless steel. 
 

E. Fabricate sheet metal flashing and trim to comply with recommendations of 
 SMACNA’s “Architectural Sheet Metal Manual” that apply to the design, 
 dimensions, metal, and other characteristics of the item indicated. 
  

 1.  Copings:  0.050 inch (1.2 mm) thick aluminum. 
 2.  Base Flashing:  0.0187 inch (0.5 mm) thick stainless steel. 
 3.  Counter flashing: 0.0187 inch (0.5 mm) thick stainless steel. 
 4.  Flashing Receivers: 0.0156 inch (0.4 mm) thick stainless steel. 
 5.  Equipment Support Flashing:  0.0276 inch (0.7 mm) thick galvanized steel. 
 6.  Roof Penetration Flashing:  0.0276 inch (0.7 mm) thick galvanized steel. 
 7.  Roof Expansion Joint Cover:  0.0276 inch (0.7 mm) thick galvanized steel. 
 8.  Roof to Wall Expansion Joint Cover: 0.0336 inch (0.85mm) thick galvanized  
      steel. 

 
F.  Coil Coated Aluminum Finish:  2-coat flurorpolymer Hylar 5000 or Kynar 500. 
 

 1.  Color and Gloss:  As selected by the ARCHITECT. 
 

G.  Coil Coated Galvanized Steel Sheet Finish:  2-coat fluoropolymer Hylar 5000 or 
 Kynar 500. 

 
 1.  Color and Gloss:  As selected by the ARCHITECT or OWNER. 
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1.3 EXECUTION 
 
A.   Installation:  Comply with manufacturer’s instructions and SMACNA’s   

  “Architectural Sheet Meal Manual” allow for thermal expansion, set true to line  
  and level as indicated. Install Work with laps, joints, and seams permanently  
  watertight and weatherproof, conceal fasteners where possible. 

 
  1.  Roof Edge Flashing:  Secure metal flashings at roof edges according to FM  
      Loss  Prevention Data Sheet 1-49 for specified wind zone. 
 

B.   Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate  
  elastomeric sealant to comply with SMACNA standards.  Fill joint with sealant  
  and form metal to completely conceal sealant. 
 

C.      Seams:  Fabricate nonmoving seams in aluminum with flat-lock seams. Form  
     seams and seal with epoxy seam sealer. Rivet joints for additional strength. 
 

D.      Separations:  Separate noncompatible metals or corrosive substrates with a coating       
     of  asphalt mastic or other permanent separation as recommended by              
     manufacturer. 
 

E.     Counter flashings:  Coordinate installation with installation of assemblies to be         
   protected by counter flashing.  Install counter flashings in reglets or receivers.            
   Secure in a waterproof manner by means of snap-in installation and sealant, lead  
   wedges and  sealant, interlocking folded seam, or blind rivets and sealant. Lap  
   counter flashing  joints a minimum of 2 inches (50 mm) and bed with sealant. 
 

F.     Equipment Support Flashing:  Coordinate installation with roofing and equipment       
    installation. Weld or seal flashing to equipment support member. 
 

G.    Roof-Penetration Flashing:  Coordinate installation with roofing and installation of     
    items penetrating roof. 

 

 
 

END OF SECTION 

 

 

 

 

 

 
 

 

 

 

 

SHEET METAL FLASHING 

07620-2 



SECTION 07901   

JOINT SEALANTS 

 

1.1 GENERAL 

 

A. Provide joint sealants at all openings including doors, windows, etc., to maintain 
watertight. 

 
B. Preconstruction Joint Sealant-Substrate Tests:  Submit substrate materials 
 representative of actual joint surfaces to joint sealant manufacturer for laboratory 
 testing of joint sealants for adhesion to primed and unprimed substrates and for 
 compatibility with joint substrates and other joint-related materials. 
 
 
1.2 PRODUCTS 
 
A.      Compatibility:  Provide joint sealants, joint fillers, and other related materials that    

     are compatible with one another and with joint substrates under service and  
     application conditions, as demonstrated by testing and field experience. 
 

B.     Colors:  Provide color indicated of exposed joint sealants or, if not otherwise      
     indicated, as selected by ARCHITECT from manufacturer’s standard colors. 
 

C.     Elastomeric Sealant Standard:  Provide manufacturer’s standard chemically curing, 
     elastomeric sealant of base polymer indicated complying with ASTM C 920     
     requirements. 

 
   1.   Polyurethane Sealant:  One-part polyurethane sealant shall be a one-component 
   polyurethane sealant: Mameco VULKEM 116 or equal 
   2.   Two-Part Polyurethane Sealant:  Shall be Tremco DYMERIC or equal. 
   3.  Polyurethane Sealant:  May be either one-part of two-part. 
   4.  Primer or Sealants:  Shall be as recommended by the sealant manufacturer. 
   5.  Polyethylene Foam:  Dow Chemical ETHA-FOAM. 
   6.  Precompressed Foam Sealant:  Illbruck Will-Seal. 
   7.  Solvents and Cleaning Agents:  Shall be as recommended by the sealant       
    manufacturer.  
 

D.    Mixing - Prepare and mix caulking materials and sealants strictly according to the     
    manufacturer’s instructions. Do not thin or adulterate materials. 

 
   1. Use two-component sealants within the maximum period of time after mixing 
 recommended by the sealant manufacturer for the specific material and job 
 conditions, and discard sealants not used within this time. 
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1.3 EXECUTION 

 

A.   General:  Comply with joint sealant manufacturer’s instructions applicable to  
  products and applications indicated. 
 

B.   Sealant Installation Standard:  Comply with ASTM C 1193. 
 

C.   Acoustical Sealant Application Standard:  Comply with ASTM C 919 for use of  
  joint sealants in acoustical applications. 
 

D.   Install Polyethylene Foam in all joints to receive sealant. Use proper size and         
      shape pieces so that installed foam is compressed approximately 30%. 

 
 

 

 

END OF SECTION 
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SECTION 08110 

STEEL DOORS AND FRAMES 

 

1.1  GENERAL 

 

A. Submit Product Data and shop drawing for each type of frame specified. 
 
B. Frames: 16 Ga. continuously welded for interior and 14 Ga. continuously welded  
 for exterior. 
 
C. Doors:  Interior Grade 2, heavy duty, Model 2, seamless design, minimum 0.0476  
 inch thick cold rolled steel sheet faces.  Exterior Grade 3, extra heavy duty, Model  
 2, seamless design, minimum 0.0635 inch thick galvanized steel sheet faces. 
 
D. General:  Install steel doors, frames, and accessories according to Shop Drawings,  
 manufacturer’s data, and as specified. 
 
E. Door Silencers:  3 on strike jamb of single-door frames and 2 on heads of double  
 door frames. 
 
F. Hardware Preparation:  Prepare doors and frames to receive mortised and 
 concealed hardware according to SDI 107. 
 
G. Install at least 3 anchors per jamb adjacent to hinge location on hinge jamb and at  
 corresponding heights on strike jamb. 
 
H. Finishes, General: Comply with NAAMM’s “Metal Finishes Manual” for 
 recommendations relative to applying and designating finishes. 
 
 1. Apply primers and organic finishes to doors and frames after fabrication. 
 2. Factoring Priming for Field-Painted Finish:  Apply shop primer that  
  complies with ANSI A224.1 acceptance criteria, is compatible with finish  
  paint systems indicated, and has capability to provide a sound foundation 
  for field-applied topcoats. Apply primer immediately after surface   
  preparation and pretreatment. 
 
I. Door Installation:  Fit hollow-metal doors accurately in frames, within clearances 
 Specified in ANSI/SDI 100. 
 
J. Prime Coat Touchup: Immediately after erection, sand smooth any rusted or 
 damaged areas of prime coat and apply touch up of compatible air-drying primer. 

 

END OF SECTION 



 



 

SECTION 08360 

OVERHEAD DOORS 

 

1.1  GENERAL 

 

A. Submittals: Provide product data for each item specified. 
 
 

1.2  PRODUCTS 

   
A. “Clopay” #3718 commercial grade steel insulated overhead door with the 

following:  
a. 24” x 12” glazing panels 
b. 27ga. exterior panels and 28ga. interior panels 
c. 50,000 cycle High Cycle Spring 
 

B. Opener: Liftmaster Model J-Logic with heavy duty trolley, high cycle 
bearings, brake included, 3 button stop. ½ hp motor and 3” track. Provide 
(2) remote controls. 

 
C. Size: 14’ wide x 12’ high  
 
D. Products may be substituted for architect approved equal. 

 
 
 
 
1.3 EXECUTION 

 

A. Install per manufacturer’s specifications. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OVERHEAD DOORS 

08360-1 



 



  SECTION 08520  

WINDOW UNITS 

 

 

1.1 GENERAL 

 

A. Performance Requirements: Provide windows engineered, fabricated, and 
 installed to withstand normal thermal movement, wind loading, and impact 
 loading without failure, as demonstrated by testing manufacturer’s standard 
 window assemblies representing types, grades, classes, and sized required for 
 Project according to test methods indicated.  
 
B. Testing shall demonstrate compliance with requirements indicated in AAMA 101  
 for air infiltration, water penetration, and structural performance for type, grade, 
 and performance class of windows required.  Where required design pressure 
 exceeds the minimum for the specified window grade, comply with AAMA 101, 
 Section 3, “Optional Performance Classes”. 
 
C. Test Criteria:  Testing shall be performed by a qualified independent testing 
 agency based on the following criteria: 
 
 1. Design wind velocity at Project site is 105 miles/hour. 
 
 2. Test Procedures:  Test window units according to ASTM E 282 for air  
  infiltration, ASTM E 547 for water penetration, and ASTM E 330 for 
  structural performance. 
 
D. Submittals:  Submit the following: 
 
 1. Product Data for each type of window required, including construction  
  details and fabrication methods; profiles and dimensions of individual  
  components; data on hardware, accessories, and finishes.  Include  
  recommendations for maintaining and cleaning exterior surfaces. 
 
 2. Samples for initial color selection on 12-inch (300 mm) long sections of  
  window members.  Where finishes involve normal color variations,  
  include sample sets showing the full range of variations expected. 
 

 

 

1.2 PRODUCTS 

 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
 of the following: 
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1. Tube Lite  
2. EFCO 
3. Kawneer Company, Inc. 
4. Approved Equal 

 
B.  Fasteners: Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other 
 materials warranted to be no corrosive and compatible with window members,  
 trim, hardware, anchors, and other components. 
 
 1. Except for application of hardware do not use exposed fasteners.  For 
  application of hardware, use fasteners that match finish of member or 
  hardware being fastened, as appropriate. 
 
C. Anchors, Clips, and Window Accessories: Aluminum, nonmagnetic stainless 
 steel, or zinc-coated steel complying with ASTM B 633 and of sufficient strength 
 to withstand design pressure indicated. 
 
D. Hardware:  Fixed window units. 
 
E. Fabrication: Window units to comply with indicated standards. Include a 

complete system for assembly of components and anchorage of window units. 
 
F. Thermally Improved Construction:  Fabricate window units with integral, 
 concealed, low-conductance, thermal barrier, between exterior materials and  
 window members exposed on interior, in a manner that eliminates direct metal-to-
 metal contact. 
 
 1. Weep holes and internal passages to conduct infiltrating water to exterior. 
 
G. Color:  As selected by the OWNER to match existing windows. 
 
H. Glazing:  As specified in Division 8 section “Glazing”. 
 
1.3 EXECUTION 

 

A. Inspection: Inspect openings before installation. Verify that rough openings is  
 correct and sill plate is level. 
 
B. Installation: Comply with manufacturer’s recommendation for installing window 
 units, hardware, operators, and other components.  Set windows plumb, level,  
 and true to line, without warp or rack of frames or sash.  Anchor securely in place. 
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C. Set sill members and other members in a bed of sealant or with joint fillers or  
 gaskets to provide weather-tight construction.  Coordinate installation with wall 
 flashings and other components of the work. 
    
D. Clean glass of pre-glazed units promptly after installing windows. 
 
E. Protect installed aluminum windows to ensure that they are without damage or 
 deterioration at the time of substantial completion. 
 
 
 
 
 

END OF SECTION 
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SECTION 08710  

DOOR HARDWARE 

 

 

1.1 GENERAL 

 

A. Hardware supplier shall submit final hardware schedule organized by “hardware 
 sets,” to indicate specifically the product to be furnished for each item required 
 on each door. 
  
 1. Furnish templates to each fabricator of doors and frames as required for 
  hardware preparation. 
 
B. All door hardware shall be A.D.A approves type.  This shall include locksets, 

closures, thresholds, etc. 
 
C. ARCHITECT shall review and approve final hardware schedule prior to 

installation. 
 
 
1.2 PRODUCTS 

 

A. Finish and base material designations are indicated in accordance with ANSI 
 BHMA A 156.18 or the nearest traditional US commercial finish. 
 
 
1.3 EXECUTION 

 
A. Hardware Mounting Locations:  As recommended by the Door and Hardware 
 Institute, unless indicated otherwise. 
 
B. Install each hardware item to comply with manufacturer’s instructions and  
 recommendations. 
 
C. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene 
 mastic sealant.  Remove excess sealant and clean adjacent surfaces. 
 
D. Hardware Adjustments: Return to Project one month after Owner’s occupancy,  
 and adjust hardware to proper operation and function.  Instruct Owner’s  
 personnel in proper maintenance and adjustments. 
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E. Hardware Schedule:   
 
     Set  1 

Doors:  105, 124B, 135B, 136B 138A, 138D 
Each door to have 
  3 ea hinges   FBB191 NRP 4.5 X 4.5  32D 
  1 ea lockset   L 9456  06A  626 
  1 ea closer   4111 SPRING CUSH  869 
  1 ea threshold  170A 36 
  1 ea door seal  294 3684 
  1 ea  sweep   307AV 36 
 
     Set 2 

Doors:  106, 127 
Each door to have 
  3 ea  hinges   FBB 179 4.5 X 4.5  652 
  1 ea  passage set  AL 10S  SAT  626 
  1 ea door stop   409  32D 
 
 
     Set  3 

 
Doors:  100A, 101A, 103, 104 119, 124A, 125, 135A, 136A 
Each door to have 
  3 ea hinges   FBB 179 4.5 X 4.5 652 
  1 ea lockset   AL53PD SAT 626  
  1 ea door stop   409   32D 
 
 
     Set 4  

Door 100B, 101B 
Each door to have 
  6 ea hinges   FBB 179 4.5 X 4.5 652 
  2 ea Dmy    AL 170 SAT 626 
  2 ea catches   901 AL  
 

    
Hardware  in schedule    acceptable  manufactures 

 
Hinges:   STANLEY    IVES, HAGER, LAWRENCE 
Lockset: SCHLAGE    CORBIN/RUSSWIN,  PDQ 
Closer:  LCN     NORTON, PDQ 
Stops & trims: ROCKWOOD    IVES, TRIMCO 
Seal :  PEMKO     REESE, NATIONAL GUARD 
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SECTION 08800  

GLAZING 

 

 
1.1 GENERAL 

 
A. System Performance Requirements: Provide glazing systems capable of 
 withstanding normal thermal movement, wind loading, and impact loading, 
 without failure including loss of glass breakage attributable to: defective 
 manufacture, fabrication, and installation, deterioration of glazing materials; and 
 other defects in construction. 
 
B. Submittals: In addition to product data, submit 12-inch square samples of each 
 type of glass indicated, except for clear monolithic glass products, and 12-inch-
 long samples of each color required (except black) for each type of sealant or  
 Gasket exposed to view. 
 
C. Safety Glass: Products complying with ANSI Z97.1 and testing requirements of 
 16 CFR Part 1201 for Category II materials. 
 
D. Insulating Glass Certification Program:  Provide insulating glass units 
 permanently marked with appropriate certification label of inspecting and testing 
 agency indicated below: 
 
 1. Insulating Glass Certification Council (IGCC). 
 2. Associated Laboratories, Inc. (ALI) 
 3. National Certified Testing Laboratories (NCTL). 
 
1.2 PRODUCTS 

 
A. Float Glass:  ASTM C 1036, Type I, Class as indicated below, and Quality q3. 
 
B. Tempered and Heat Strengthened Glass: ASTM C1048. 
 
C. Fire Rated Ceramic Glass: Minimum 1-hour fire rating (if required for project) 
 
D. Insulating Glass: 1” thick clear insulating glass. 
 1. Color to be verified by the Architect and Owner. 
 
E. Fabricate glass and other glazing products in sizes required to glaze  
 openings indicated for Project, with edge and face clearances, edge surface 
 conditions, and bite complying with recommendations of product manufacturer  
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 and referenced glazing publications as required to comply with system 
 performance requirements. 
 
 1. Clean cut flat grind vertical edges of butt-glazed monolithic lites in a  
  manner that produces square edges with slight kerfs at junctions with  
  indoor and outdoor faces. 
 
1.3 EXECUTION 

 
A. Comply with combined recommendations of manufacturers of glass, sealants,  
 gaskets, and other glazing materials, except where more stringent requirements 
 are indicated, including those in “FGMA Glazing Manual”. 
 
B. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged 
 in any way, including natural causes, accidents and vandalism, during 
 construction period. 
 
C. Wash glass on both faces in each area of Project not more than 4 days prior to 

date 
 Scheduled for inspections that establish date of Substantial Completion. Wash  
 glass as recommended by glass manufacturer. 
 
 

END OF SECTION 
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SECTION 09111  

 

METAL STUD FRAMING SYSTEM  

 

 

 

1.1 GENERAL  

 

A. Formed metal stud framing for interior non-load bearing partitions  
 
B. Miscellaneous metal framing for interior wall furring 

 
C. Framing accessories 
 
D. Metal stud framing contractor shall provide all openings as required for 

mechanical ductwork. Coordinate with mechanical contractor prior to 

installation of stud framing. 

 
1.2 REFERENCES  

 

A. ASTM A123 – Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products  

 
B. ASTM A525 – General Requirements for Steel Sheet, Zinc-Coated 

(Galvanized) by the Hot-Dip Process  
 

C. ASTM A591 – Steel Sheet, Cold-Rolled, Electrolytic Zinc-Coated  
 

D. ASTM C645 – Non-Load (Axial) Bearing Steel Studs, Runners (Track) and 
Rigid Furring Channels for Screw Application of Gypsum Board  

 
E. ASTM C754 – Installation of Steel Framing Members to Receive Screw-

Attached Gypsum Wallboard, Backing Board, or Water-Resistant Backing 
Board  

 
F. GA 203 – Installation of Screw-Type Steel Framing Members to Receive 

Gypsum Board  
 

G. Metal Framing Manufacturers Association (MFMA) – Guidelines for the Use 
of Metal Framing  

 
H. SSPC (Steel Structures Painting Council) – Steel Structures Painting Manual  
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1.3 SYSTEM DESCRIPTION  

 

A. Interior metal stud framing for non-load bearing partitions as indicated on the 
Architectural Drawings.  

 
B. Maximum Allowable Deflection: 1/240 span, except walls supporting brick 

masonry veneer where maximum allowable deflection shall be limited to 
L/600.  

 
C. Horizontal Loads: Interior non-load bearing partitions shall be constructed to 

resist a uniform horizontal load of 5 psf.  
 

D. Design system to accommodate construction tolerances, deflection of building 
structural members, and clearances of intended openings. 

 
 
 
1.4 SUBMITTALS  

 

A. Product Data: Provide data describing standard framing member materials and 
finish, product criteria, load charts, and limitations.  

 
 
1.5 QUALITY ASSURANCE 

 

A. Perform work in accordance with GA 203, MFMA and ASTM C654. 
 
 
2.1 PRODUCT MANUFACTURERS  

 

A. Deitrich Industries, Inc.  
 
B. Unimast Incorporated Drywall Steel and Accessories  

 
C. Dale / Incore  

 
D. Or approved equal 

 
 
2.2 STUD FRAMING MATERIALS  

 

A. Framing System Components: ASTM C645 
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B. Interior Studs: ASTM A591, non-load bearing rolled steel, channel shaped, 
punched for utility access, as follows: 

1. Depth: 3-5/8 inches, and 6 inches as indicated 
2. Thickness: As required for loading conditions and specified deflection 

limits; minimum 25 ga., except where supporting ceramic wall tile, 
studs shall be 20 ga. 
 

C. Runners: Of same material and thickness as studs, bent-leg retainer notched to 
receive studs with provision for crimp locking to stud. Ceiling Runners: with 
extended-leg retainer. 

 
D. Furring and Bracing Members: Resilient furring channel of same material as 

studs; thickness to suit purpose.  
 

E. Fasteners: GA 203. Self-drilling, self-tapping screws. 
 

F. Sheet Metal Backing: 20 gage steel for reinforcement  
 

G. Anchorage Devices: Drilled expansion bolts.  
 
2.3 FABRICATION  

 

A. Fabricate assemblies of framed sections to sizes and profiles required; with 
framing members fitted, reinforced, and braced to suit design requirements.  

 
3.1 ERECTION 

 

A. Align and secure top and bottom runners at spacing required for stud size and 
gage, to support imposed loads within maximum allowable deflection limits, 
but not to exceed a maximum spacing of 24 inches o.c. unless specifically 
noted otherwise or where studs are supporting ceramic wall tile where spacing 
shall be 16” o.c. maximum.  

 
B. Fit runners under and above openings; secure intermediate studs to same 

spacing as wall studs.  
 
C. Align stud web openings horizontally.  
 
D. Secure studs to tracks using crimping or clip and tie method. Do not weld.  

 
E. Stud splicing not permissible.  

 
F. Fabricate corners using a minimum of three studs.  
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G. Double stud at wall openings, door and window jambs, not more than 2 inches 
from each side of openings.  

 
H. Brace stud framing system rigid.  

 
I. Coordinate erection of studs with requirements of door frames, window 

frames, and other framed units (see drawings); install supports and 
attachments.  

 
J. Coordinate installation of wood bucks, anchors, and wood blocking with 

electrical and mechanical work to be placed within or behind stud framing.  
 

K. Blocking: Secure wood blocking to studs. Secure steel channels to studs. 
Install blocking for support of plumbing fixtures, toilet partitions, wall 
cabinets, toilet accessories, hardware, etc.  

 
L. Miscellaneous framing between truss bottom chords: Provide framing at 24 

inches o.c. between truss bottom chords to support top of partition walls 
running parallel to trusses.  

 
M. Extend stud framing to underside of gypsum board ceiling above. Provide slip 

joint to allow vertical deflection of structure without load transfer to studs. 
Slip joint consists of extended leg deflection track anchored through gypsum 
board to structure and framing above and standard ceiling runner inserted into 
deflection track.  

 
N. Maximum variation from true position: 1/16 inch. 

 
O. Maximum variation of any member from plane: 1/16 inch.  

 
P. Maximum variation from plumb: 1/16 inch. 

 
 

END OF SECTION 
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DIVISION 9 - FINISHES 

 
 

SECTION 09255  

GYPSUM BOARD ASSEMBLIES 

 

 

1.1 GENERAL 

 

A. Sound Transmission Characteristics: For gypsum board assemblies with STC 
 ratings, provide materials and construction identical to those of assemblies 
 whose STC ratings were determined according to ASTM E 90 and classified 
 according to ASTM E 413 by a qualified independent testing agency. 
 
B. Fire-Test-Response Characteristics: Where fire-resistance-rated gypsum board 
 assemblies are indicated, provide gypsum board assemblies that are identical to 
 assemblies tested for fire resistance according to ASTM 119 by an independent 
 testing and inspecting agency acceptable to authorities having jurisdiction. 
 
1.2 PRODCUTS 

 
A. Manufacturers: Subject to compliance with requirements, provide products by 
 one of the following: 
 
 1. Gold Bond Building Products 
 2. United States Gypsum Co. 
 3. Dale Industries 
 4. ARCHITECT approved equal. 
 
B. Gypsum Board Products: Types indicated in maximum lengths available that will 
 minimize end-to-end butt joints in each area indicated to receive gypsum board 
 application. 
 
 1. Gypsum Wallboard:  ASTM C 36, in thickness indicated. 
 
  a.  Type: 5/8” regular for vertical surfaces, unless otherwise 
   indicated 
  b. Type: 5/8” sag-resistant type for ceiling surfaces. 
  c. Type: 5/8” type “x” fire rated gypsum board where indicated on  
   plans. 
  d. Edges: Tapered. 
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 2. Water-Resistant Gypsum Baking Board: ASTM C 630, in thickness 
  indicated, to be used for all restroom walls. 
 
  a. 5/8” regular, unless otherwise indicated. 
 
C. Accessories for Interior Installation:  Corner bead, edge trim, and control joints  
 complying with ASTM C 1047, formed metal or plastic. 
 
D. Joint Treatment Materials: Provide joint treatment materials complying with 
 ASTM C 475 and the recommendations of both the manufacturers of sheet 
 products and of joint treatment materials for each application indicated. 
 
 1. Joint Tape for Gypsum Board:  Paper reinforcing tape, unless otherwise 
  indicated. 
 
 2. Setting-Type Joint Compounds for Gypsum Board:  Factory-packaged,  
  job-mixed, chemical-hardening powder products formulated for uses  
  indicated. 
 
 
  a. For prefilling gypsum board joints, use formulation    

  recommendation by gypsum board manufacturer. 
  b. For filing joints and treating fasteners of water-resistance gypsum 
   backing board behind base for ceramic tile, use formulation  
   recommendation by gypsum board manufacturer. 
  c. For topping compound use sandable formulation. 
 
 3. Drying-Type Joint Compounds for Gypsum Board:  Factory-packaged 

 vinyl-based products complying with the following requirements for  
  Formulation and intended use. 
 
  a. Ready-Mixed Formulation:  Factory-mixed product. 
  b. Job-Mixed Formulation: Powder product for mixing with water 
   at Project site. 
 
 4. Steel drill screws, complying with ASTM C 1002 for the following  

 applications: 
 
  a. Fastening gypsum board to wood members. 
 
 5. Steel drill screws complying with ASTM C 954 for fastening gypsum 
  board to steel members for 0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 
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 6. Sound-Attenuation Blankets:  Unfaced mineral-fiber blanket insulation to  
  comply with ASTM C 665 for Type I. 
 
 
1.3 EXECUTION 

 
A. Gypsum Board Application and Finishing Standards:  Install and finish gypsum 
 panels to comply with ASTM C840 and GA-216. 
 
B. Installing Trim Accessories: For trim accessories with back flanges, fasten to 

framing with same fasteners used to fasten gypsum board.  Otherwise, fasten trim 
 accessories according to accessory manufacturer’s directions for type, length, and 
 spacing of fasteners. 
 
 1. Note: CONTACTOR shall provide vinyl trim where gypsum board abuts  
  hollow metal or vinyl frames. 
 
C. Finishing Gypsum Board Assemblies:  Treat gypsum board joints, interior angles, 

flanges of cornerbead, edge trim, control joints, penetrations, fastener heads, 
surface defects, and elsewhere as required to prepare gypsum board surfaces  for 

 decoration. 
 
D. Finish water-resistance gypsum backing board to comply with ASTM C 840 and 

gypsum board manufacturer’s directions. 
 
 
 

END OF SECTION 
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SECTION 09310  

CERAMIC TILE FLOORING 

 

 

1.1 GENERAL 

 
A. ANSI Tile Standard: Comply with ANSI A 13.1 Standard Specifications for 

Ceramic Tile and ANSI 108 series of tile installation standards included under 
 “American National Standard Specifications for the Installation of Ceramic Tile”. 
 
B. TCA Installation Guidelines: GCA “Handbook for Ceramic Tile Installation”; 

comply with TCA installation methods indicated. 
 
C. State Coefficient of Friction:  For tile installed on walkway surfaces, provide  
 products with the following values determined by testing identical products per 

ASTM C 1028: 
  
 1. Level Surfaces:  Minimum 0.6. 
 
1.2  PRODUCTS 

 
A Manufacturers: “American Olean” by Shadow Bay or Architect Approved Equal. 
 
B. Colors, Textures, and Patterns: For tile, gout and other products requiring 
 selection of colors, surface textures, patterns, and other appearance 
 characteristics, comply with the following requirements. 
 
 1. Match color, texture, and pattern indicated by reference to Shadow Bay. 
 2. Provide standard colors to be selected by ARCHITECT or OWNER. 
 
C. Size and Thickness:  12” x 12” x 5/16” with matching cove base. 
 
D. Tile Grade: “Standard Grade”  
 
E. Type: Unpolished porcelain tile - slip resistant on floors, glazed ceramic tile on 
 walls and ceilings. 
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F. Setting Materials:  Provide setting materials as follows: 
  
 1.  Latex additive: as recommended by manufacturer for specific tile and  
  method of installation. 
  
 2. Organic Adhesive: ANSI A 136.1, Type 1. 
 
 3. Floor Grout: Type as recommended by manufacturer for specific tile and  
  method of installation.  Provide color as selected by ARCHITECT from 
  standard colors available. 
 
 4. Miscellaneous Materials:  Provide the following materials: 
 
  1. Metal Edge Strips: Stainless steel or zinc alloy, 1/8” wide at top  
   edge. 
   
 
1.3 EXECUTION 

 
A. Installation: Comply with ANSI A 108.a and 108.4 through A108.10 as 
 applicable for type of tile, setting materials, grout and methods of installation 
 indicated.  Comply with manufacturer’s instructions for application of proprietary 
 materials. 
 
B. Joint Pattern: Use grid pattern with 1/16 inch-wide joints unless otherwise 
 indicated. 
 
C. Edge Strips: Provide at exposed edge of tile meeting carpet, wood or resilient 
 flooring unless otherwise indicated. 
 
D. Cleaning: Upon completion of placement and grouting, clean all ceramic tile 
 Surfaces so they are free of foreign matter. 

 

 

END OF SECTION 
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SECTION 09512  

ACOUSTICAL TILE CEILINGS 

 

1.1 GENERAL 

 
A. Submittals: In addition to product data for each type of acoustical panel and 
 suspension system required, submit the following: 
 
 1.  Full-size samples of each tile type, pattern, and color required. 
 2. Set 12-inch (300 mm) long samples of exposed moldings for each color 
  and system required. 
 
1.2 PRODUCTS 

 

A. Acoustical Tile Products: Subject to compliance with requirements, provide 
 products as indicated: 
  
 Tiles: Armstrong “Cirrus” Square Lay-in. 24” x 48” x 5/8” (Match Existing) 
 
B. Acoustical Tile Standard: Provide manufacturer’s standard tiles of configuration 
 indicated that comply with ASTM E 1264. 
 
C. Non-Fire Resistance-Rated Suspension Systems: Provide manufacturer’s standard 

metal suspension systems of types, structural classifications, and finishes 
indicated that comply with applicable ASTM C 635 requirements.   

 
 
1.3 EXECUTION 

 
A. General: Install acoustical tile ceilings to comply with publications referenced 
 below per manufacturer’s instructions and CISCA “Ceiling Systems Handbook.” 
 
 1. Standard for Ceiling Suspension System Installations: Comply with  
  ASTM C 636. 
 
 2. CISCA Recommendations for Acoustical Ceilings: Comply with CISCA  
  Recommendations for Direct -Hung Acoustical Tile and Lay-In Panel  
  Ceilings.” 
 
 3. U.B.C. Standard for Ceiling Suspension Systems: U.B.C. Standard 
  No. 47-18. 
 
B. Suspend ceiling hangers as follows: Armstrong 15/16” Prelude exposed tee grid. 

24” x 48”spacing. Color: White 
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 1. Secure wire hangers to ceiling suspension members and to support above.   
  Connect hangers either directly to structures or to inserts, eye screws, or  
  other devices that are secure, that are appropriate for substrate, and that  
  will not deteriorate or otherwise fail due to age, corrosion, or elevated  
  temperatures.  
 
 2. Space hangers not more than 48 inches (1200 mm) o.c. along each   
  member supported directly form hangers, unless otherwise shown; and  
  provide hangers not more than 8 inches (200 mm) from ends of each  
  member. 
 
C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling  
 area and where necessary to conceal edges of acoustical tiles. 
 
D. Install suspension system runners so they are square and securely interlocked with 
 one another.  Remove and replace dented, bent or kinked members. 
 
 
 

END OF SECTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

ACOUSTICAL TILE CEILINGS 

09512-2 



SECTION 09660 

RESILIENT BASE 

 

 

1.1 GENERAL 

 

A. Submittals: In addition to product data, submit the following: 
 

1. Samples of each type, color, and pattern of resilient base.  
 Manufacturer shall be “Armstrong” or ARCHITECT approved equal. 

 
 

1.2 PRODUCTS 

 

A. Resilient Base: Products complying with FS SS-W-40, Type II shall be 1/8” thick 
by 4” high.  (6” high base at restrooms) Base for resilient tile shall be top set.  

 
B. Adhesives: (Cements): Water-resistant type recommended by tile manufacturer to 

suit resilient products and substrate conditions indicated. 
 
 

1.3 EXECUTION 

 

A. Examine areas where installation will occur, with Installer present, to verify that 
substrates and conditions are satisfactory for tile installation and comply with 
manufacturer’s requirements. 

 
B. Preparation: Comply with manufacturer’s installation specifications to prepare 

substances indicated to receive base. 
 
C. Installation: Comply with tile manufacturer’s installation directions and other 

requirements indicated. 
 
D. Cleaning: Clean resilient base after installation.  
 
 

END OF SECTION 
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SECTION 09680 

CARPET 

 

1.1 GENERAL 

 
A. Submittals: Submit Product Data for each type of carpet, and samples of each type 

of carpet material required. 
 
B. Carpet Surface Flammability: Passes CPSC 16 CFR, Part 1630. 
 
C. Project Conditions: Comply with CRI 104, Section 6:  “Site Conditions.” 
 
D. Subfloor Moisture Conditions: Moisture emission rate of not more than 3 lb/1000 

sq. ft./24 hours (14.6 kg/1000 sq. m/24 hours) when tested by calcium chloride 
moisture test in compliance with CRI 104, 6.2.1, with sub floor temperatures nor 
less than 55 deg F (12.7 deg C). 

 
E. Sub floor Alkalinity Conditions: A pH range of 5 to 9 when sub floor is wetted 

with potable water and phydrion paper is applied. 
 
 
1.2  PRODUCTS 

 
A. Products:  

a. Allowance provided for carpet and pad material per Construction 
Manager’s Bid Scope.  

b. See Architectural Drawings for Carpet locations 
 

B. Trowelable Underlayments and Patching Compounds: As recommended by the 
following: 

 
1. Carpet manufacturer. 

 
C. Adhesives: Water-resistant, mildew-resistant, non-staining type to suit products 

and sub floor conditions indicated and to comply with flammability requirements 
for installed carpet recommended by the following: 

 
1. Carpet manufacturer. 
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1.3 EXECUTION 
 

A. Verify that sub floor and conditions are satisfactory for carpet installation and 
comply with requirements specified in this Section and those of the following: 

 
1. Carpet manufacturer. 

 
B. Level sub-floor within ¼ inch in 10 feet (6 mm in 3 m), noncumulative, in all 

directions. 
 

1. Use Leveling and patching compounds to fill cracks, holes, and depressions in 
sub-floor as recommended by the following: 

 
a. Carpet manufacturer. 
 

C. Broom or vacuum clean sub-floors to be covered with carpet.  Following 
cleaning, examine sub-floors for moisture, alkaline salts, carbonation, or dust. 

 
D. Direct Glue-Down Installation: Comply with CRI 104, Section 8:  “Direct Glue  
 Down.” 
 
E. Comply with carpet manufacturer’s recommendations for seam locations and 

direction of carpet; maintain uniformity of carpet direction and lay of pile.  At 
doorways, center seams under door in closed position.  Bind or seal cut edges as 
recommended by carpet manufacturer. 

 
 

END OF SECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CARPET 

09680-2 



  

 Decorative Fiberglass Reinforced Wall Panels 09 7720  - 1 

 

 

SECTION 09720 

FIBERGLASS REINFORCED WALL PANELS 

1.1 GENERAL 

A. Section Includes:   Prefinished polyester glass reinforced plastic sheets and adhered to 
unfinished gypsum wallboard. 

B. Warranty: Furnish one year guarantee against defects in material and workmanship. 

1.2 PRODUCTS  

A. Manufacturer: 
1. Marlite 
2. Or approved equal 

B. Product:  Standard FRP Panels. Fiberglass reinforced thermosetting polyester resin panel sheets 
complying with ASTM D 5319. 
1. Coating:  Multi-layer print, primer and finish coats or applied over-layer.  
2. Dimensions: 

a. Thickness – 0.090 “ (2.29mm) nominal 
b. Width - 4'-0”  (1.22m) nominal 
c. Length –8’-0” (2.4m) nominal 

3. Tolerance: 
a. Length and Width:  +/-1/8 “ (3.175mm) 
b. Square -  Not to exceed 1/8 “ for 8 foot (2.4m) panels or 5/32 “ (3.96mm) for 10 

foot (2.4m) panels 

C. Properties:  Resistant to rot, corrosion, staining, denting, peeling, and splintering. 

D. Front Finish: Color and surface texture to match existing 

E. Accessories: Base, moldings, trim as required for finished edges and surfaces. 

1.3 EXECUTION 

A. Examine backup surfaces to determine that corners are plumb and straight, surfaces are smooth, 
uniform, clean and free from foreign matter, nails countersunk, joints and cracks filled flush and 
smooth with the adjoining surface.  

B. Install per manufacturer's recommended procedures and installation sequence.  

C. Refer to manufacturer's specific cleaning recommendations Do not use abrasive cleaners.



 



SECTION 09900 

PAINTING 

 

 

 

1.1 GENERAL 

 

A. This Section includes surface preparation and field painting of exposed exterior 
and interior items and surfaces. 
 
1. Surface preparation, priming and finish coats specified in this Section are in 

addition to shop priming and surface treatment specified in other Sections. 
 

B. Paint exposed surfaces, except where the paint schedule indicates that a surface or 
material is not to be painted or is to remain natural.  If the paint schedules do not 
specifically mention an item or a surface, paint the item or surface the same as 
similar adjacent materials or surfaces whether or not schedules indicate color.  If 
the schedules do not indicate color or finish, the Architect will select from 
standard colors and finishes available. 

 
C. Do not paint pre-finished item, concealed surfaces, finished metal surfaces, 

operating parts and labels. 
 

1. Labels: Do not paint over Underwriters Laboratories (UL), Factory Mutual 
(FM), or other code-required labels or equipment name, identification, 
performance rating, or nomenclature plates. 

 
D. Submittals: For each paint system specified, provide the following: 
 

1. Samples for Initial Selection: Manufacturer’s color charts showing the full 
range of colors available for each type of finish-coat material indicated.  After 
color selection, the Architect will furnish color chips for surfaces to be coated. 

 
E. Project Conditions: Do not apply paint in snow, rain, fog, or mist; or when the 

relative humidity exceeds 85%, or at temperatures less than 5 deg F (3 deg C) 
above the dew point, or to damp or wet surfaces. 

 
 
1.2 PRODUCTS 

 

A. Material Compatibility: Provide block fillers, primers, undercoats, and finish-coat 
materials that are compatible with one another and the substrates indicated under 
conditions of service and application, as demonstrated by manufacturer based on 
testing and field experience. 
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B. Material Quality: Paint materials shall be the best grade and quality products 
manufactures by Devoe, Glidden,  Benjamin Moore, Pratt & Lambert and 
Sherwin-Williams or Architect’s approved equal. 

 
C. Colors: To be selected by owner.  Assume 3 colors, locations to be selected by 

owner. 
 
1.3 EXECUTION 

 

A. Examine substrates, areas, and condition under which painting will be performed 
for compliance with paint application requirements.  Do not begin to apply paint 
until unsatisfactory conditions have been corrected and surfaces receiving paint 
are thoroughly dry. 

 
B. Preparation: Remove hardware and hardware accessories, plates, machined 

surfaces, lighting fixtures, and similar items already installed that are not to be 
painted.  If removal is impractical or impossible because of the size or weight of 
the item, provide surface applied protection before surface preparation and 
painting.  After completing painting operations in each space or area, reinstall 
items removed using workers skilled in the trades involved. 

 
C. Cleaning: Before applying paint or other surface treatments, clean the substrates 

of substances that could impair the bond of the various coatings.  Remove oil and 
grease before cleaning.  Schedule cleaning and painting so dust and other 
contaminants from the cleaning process will not fall on wet, newly painted 
surfaces. 

 
D. Application: Apply paint according to manufacturer’s written instructions.  Use 

applicators and techniques best suited for substrate and type of material being 
applied. 

 
E. Minimum Coating Thickness: Apply paint materials no thinner than 

manufacturer’s recommended spreading rate.  Provide the total dry film thickness 
of the entire system as recommended by the manufacturer. 

 
F. Prime Coats: Before applying finish coats, apply a prime coat of material, as 

recommended by the manufacturer, to material that is required to be painted or 
finished and that has not been prime coated by others. 

 
G. Completed Work: Match approved samples for color, texture, and coverage.  

Remove, refinish, or repaint work not complying with requirements. 
 
H. Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and 

other discarded paint materials from the site. 
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1. After completing painting, clean glass and paint-spattered surfaces. 
2. At completion of construction activities of other trades, touch up and restore 

damaged or defected painted surfaces. 
 
I. Paint Schedules: Provide the following paint system for the various substrates 

indicated (verify final requirements with Owner prior to application): 
 

1. Interior Gypsum Board/Walls and Ceilings 
One (1) coat latex interior vinyl acrylic wall primer 
Two (2) coats acrylic latex enamel – satin/eggshell (walls) and matte (ceiling) 
 

2. Interior and Exterior Ferrous Metal (doors, frames, etc.) 
One (1) coat latex primer 
Two (2) coats acrylic latex gloss enamel 
 

3.   Interior Metal Building Steel Frames and Exposed purlins or girts 
One (1) coat latex primer 
Two (2) coats acrylic latex gloss enamel 

 
4.   Interior Masonry 
 One (1) coat masonry block filler 
 Two (2) coats acrylic latex enamel (color to match existing) 
 
5.   Exterior Masonry 

 One (1) coat of masonry sealer PWS-8 Extra (Professional Water Sealant) 
 
 
 

 
END OF SECTION 
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SECTION 11420  

WALK-IN COOLER 

 

 
1.1 GENERAL 

 
A. Interior grade cooler with remote exterior condensing unit 
 
 
1.2 PRODUCTS 

 
A. Cooler panels, door and roof-ceiling (no floor required) as manufactured by 
“American Panel” or approved equal. 
  

1. Interior panels: White embossed galvanized panels 
2. Exterior: Embossed galvanized panels 
3. Floorless Panel system 
4. Floor screed 
5. Ceiling suspended refrigeration unit 
6. Moisture proof lighting (by others- refer to electrical documents) 
7. Exterior condensing unit with 3-phase power 
8. Size to maximum capacity 
9. 48” wide service door with ability for external lock (provided by others) 
10. “NSF” Approved 
11. Nominal 4” wide panels with R-38 insulation 
12. Nominal size of cooler: 16’ x 16’ x 8’ high 
13. Maintain average temperature of 38 degrees Fahrenheit  

 
 
1.3 EXECUTION 

 
A. Install per manufacturer’s specifications 
 
 

END OF SECTION 
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SECTION 13122 

METAL BUILDING SYSTEMS 

 

1.1  GENERAL 
 
A.  Submittals:  CONTRACTOR shall submit three (3) sets of structural steel plans 

and reactions to ARCHITECT and Building Department for review and approval. 
Sets shall be sealed by an ENGINEER, registered in the State of Michigan.   
 

B.      ARCHITECT  shall:  Review final Metal Building design reactions and verify  
concrete foundation design meets criteria. This must be evaluated prior to 
installation of foundation system. 
 

C.  CONTRACTOR shall provide:  Structural frame, purlins, girt bracings, roof and 
wall insulation, roof and wall panels, liner panels and all trim accessories as 
required to provide a complete structure. 

 
1.2  PRODUCTS (Match existing metal roof and wall panels) 
 
A.  Metal building frame for spans and slopes indicated. Field verify roof slopes and 

wall heights prior to ordering metal building system. All structural exposed steel 
shall be primer gray in color 

B.  Steel purlins, wall girts and wind columns. 
C.   26 ga. pre-finished metal wall panels to match existing with Kynar finish. 35-year 

warranty 
D.  24 ga. standing seam metal roof panels to match existing with Kynar finish. 35-

year warranty 
E.  26 ga. pre-finished metal liner panels. Color: Polar White. 25-year warranty (if 

required) 
F.  1” standard thermal blocks required on roof installation 
G.   Prefinished metal trim and accessories to match panel finish 
H.    Wall insulation: 4” P.S.K.  
I.    Roof insulation: 6” P.S.K.  
J.   Manufacturers: Kirby, Metallic, Star Building Systems, Butler Steel Buildings, 

Nucor or ARCHITECT approved equal. 
 
1.3  EXECUTION 

 
A. Verify all conditions are satisfactory for erection prior to construction. 
B. Verify all dimensions, anchor bolt plan layout and placement prior to 

construction. 
C. Provide steel erection, bracing, panel installation per manufacturer’s 

specifications. 
D. Clean all surfaces free of debris upon completion. 

 
END OF SECTION 
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SECTION 21 0001 
 

GENERAL FIRE PROTECTION REQUIREMENTS 
PART 1  GENERAL 
1.01 DESCRIPTION OF WORK 

A. This Division includes all labor, materials, equipment, tools, supervision, start-up services, 
Owner training, etc., including all incidental and related items, necessary to complete installation 
and successfully test and start up and operate the Fire Protection systems indicated on the 
drawings, AND as described in each Section of Division 21 0000 Specifications. 

B. All drawings and General Provisions of the Contract, including the General Conditions, 
Supplementary General Conditions, and Division 1 specification sections, apply to work of all 
Division 21 sections. The items in this section are not intended to supersede, but are 
supplementary to, the requirements set forth in other Divisions of the specifications.  

C. The Contractor, and his Subcontractors and Suppliers, shall include in their bid all materials, 
labor, and equipment involved, in accordance with all local customs, codes, rules, regulations; 
and secure compliance of all parts of the Specifications and Drawings regardless of Sectional 
inclusion in these Specifications. 

D. The Contractor shall be held responsible for the complete and satisfactory accomplishment of all 
Work inclusive of whatever miscellaneous material and/or appurtenances are required to perfect 
the installation, and demonstrate that all fire protection systems will operate satisfactorily under 
normal operating conditions. 

1.02 DRAWINGS 
A. The drawings are diagrammatic and show the general location and arrangement of equipment, 

piping and related items. They shall be followed as closely as elements of the construction will 
permit.  The Contractor shall provide/install all fire protection systems, and associated 
equipment, complete and include all necessary offsets, fittings, and other components required 
due to interferences, space constraints, code requirements, etc. as required to provide a 
complete/functional system. 

B. The general fire protection requirements are intended to augment the drawings and 
specifications. Should conflicts occur between the drawings and the specifications, the strictest 
provision shall govern. Where there are conflicts or differences between the drawings for the 
various trades, report such conflicts or differences to the Architect and/or Engineer for resolution. 

C. The Contractor shall examine the drawings of all other trades in order to verify the conditions 
governing the work on the job site. Arrange work accordingly, providing all piping, fittings, valves 
and accessories as may be required to meet such conditions. 

D. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect and/or Engineer. 

E. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, plumbing drawings in all matters pertaining to plumbing trades and electrical drawings 
in all matters pertaining to electrical trades. Where there are conflicts or differences between the 
drawings for the various trades, report such conflicts or differences to the Architect and/or 
Engineer for resolution.  

1.03 COORDINATION OF WORK 
A. The Contractor and his Subcontractors shall be responsible for all tasks applicable to their work 

in accordance with the Specifications, Drawings, and code requirements, and shall be 
responsible for coordinating locations and arrangements of their work to give best results with all 
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other relevant trades. 

1. Coordinate his work to obtain symmetry in ceiling layouts, so that sprinkler heads, lights, 
diffusers, etc. are coordinated and are installed per the Architectural reflected ceiling plan. 

2. Coordinate all wall, roof, floor penetrations, equipment pads, etc. with architectural and 
structural trades. 

3. Refer to architectural floor plans for locations/heights/types of ceilings, structural elements, 
etc.  Coordinate with architectural plans for details on where fire protection piping will be 
routed, sprinkler head locations, etc. 

4. Verify requirements of all equipment with shop drawing submittals prior to installation - notify 
Architect/Engineer of any conflicts between shop drawings and plans. 

5. Coordinate locations of fire protection items that require access (i.e. isolation valves, test 
valves, etc.) with reflected ceiling plan.  Items located above hard non-accessible ceilings 
shall be provided with access doors as required. 

6. Do not route/locate below grade piping below, or with 45 degrees of the bottom corner of, 
foundation walls/footings.  Coordinate with structural trades prior to installing piping. 

7. Verify clearance requirements of all mechanical, electrical and plumbing equipment/systems 
prior to the installation of any new work.  Fire protection equipment, piping, systems, etc. 
shall not interfere with mechanical, electrical, and plumbing equipment spaces.   

1.04 INSPECTION OF SITE AND PROJECT DOCUMENTATION 
A. The Contractor shall visit the site and examine/verify the conditions under which the work must 

be conducted before submitting proposal.  The Contractor shall examine the drawings and 
specifications of all other trades including Mechanical, Architectural, Structural and Electrical. 

B. The submitting of a proposal implies that the Contractor has visited the site, examined all 
contract documents, and understands the conditions under which the work must be conducted. 

C. The Contractor shall notify the Architect and/or Engineer, prior to submitting his bid via Request 
For Information (RFI), of any potential problems that he has identified during his inspection of the 
site or from the review of plans/specifications.  RFIs must be submitted at least 5 working days 
prior to bid opening. 

1.05 GENERAL SUPPORT REQUIREMENTS 
A. Provide all necessary angle/brackets, hangers, or supplementary supporting steel as required 

for adequate support for all piping, and equipment.  Secure approval form Architect and/or 
Structural Engineer, in writing, before welding or bolting to steel framing or anchoring to concrete 
structure, or cutting/coring thru structural systems.   

B. Where piping or equipment is supported or suspended from concrete construction, provide 
approved concrete inserts in formwork to receive hanger rods, such as Unistrut or Powerstrut, 
and where installed in metal deck, use Ramset or Welds as required. 

C. Install fire protection systems with adequate anchors, guides, expansion loops, etc. as required 
to provide for piping expansion/contraction. 

1.06 GUARANTEE 
A. Contractor shall guarantee that all labor, materials, and equipment are free from defects and 

agrees to replace or repair any part of this installation which becomes defective within a period of 
one year from the date of substantial completion following final acceptance.  Acceptance date of 
substantial completion shall be as determined by the Architect and/or Engineer. 

B. The Contractor shall file with the Owner any and all guarantees from the equipment 
manufacturers including the operating conditions and performance capacities they are based on. 
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1.07 CODES, PERMITS AND FEES 
A. Refer to Division 1, General Conditions and Supplementary Conditions. 

B. Unless otherwise indicated, all required permits, licenses, inspections, approvals and fees for 
mechanical work shall be secured and paid for by the Contractor.  

C. All work shall be executed in accordance with the latest enforceable rules and regulations set 
forth in local and state codes. 

1. Fire Protection systems shall be installed per current jurisdictional codes (i.e. Michigan 
Mechanical Code, Michigan Plumbing Code, etc.), current NFPA codes (i.e. NFPA 13, NFPA 
14, NFPA 101, NPFA 90, etc.), and applicable sections of the Michigan Building Code.  

D. In the event that the plans and specifications conflict with any rules, regulations, or codes 
applying, said rules, regulations and codes shall govern. 

E. Where the drawings and/or specifications indicate materials or construction in excess of code 
requirements, the drawings and/or specifications shall govern. 

F. Contractor shall prepare any detailed shop drawings and diagrams that are required by the 
governing authorities (i.e. fire protection plans, fire protection calculations, etc.). 

1.08 UTILITIES 
A. The Contractor shall be responsible for coordinating, obtaining service, and advising the 

Engineer, and utility company(s) for the fire protection water service installation. 

B. Rules of local utility companies shall be complied with. The Contractor shall check with the water 
utility company supplying service to the installation and determine devices including stop valves, 
etc. which will be required. The CONTRACTOR shall provide an allowance for all utility costs in 
his bid. 

C. In the event that the plans and specifications conflict with any utility rules, regulations, or codes 
applying, said utility rules, regulations and codes shall govern. 

1.09 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the Contractor proposed to use in the work that are not specifically named in the 

contract documents must be submitted for review. Such items must be submitted in duplicate to 
the Architect and/or Engineer for approval a minimum of ten (10) days prior to bid opening. 
Requests for prior approval must be accompanied by complete catalog information, including but 
not limited to, model, size, accessories, complete electrical information and performance data in 
the form given in the equipment schedule on the drawings at stated design conditions. Where 
items are referred to by symbolic designations on the drawings, all requests for prior approval 
shall bear the same designations. 

1.10 MATERIAL AND EQUIPMENT MANUFACTURERS 
A. All items of equipment shall be furnished complete with all accessories normally supplied with 

the catalog items listed and all other accessories necessary for a complete and satisfactory 
operating system. All equipment and materials shall be new and shall be standard products of 
manufacturers regularly engaged in the production of plumbing, heating, ventilating and air 
conditioning equipment and shall be the manufacturer's latest design. 

B. If an approved manufacturer is other than the manufacturer used as the basis for design, the 
equipment of product provided shall be equal in quality, durability, appearance, capacity and 
efficiency through all ranges of operation, shall conform with arrangements and space limitations 
of the equipment shown on the plans and/or specified, shall be compatible with the other 
components of the system and shall comply with the requirements for Substitution Items 
Requiring Prior Approval specified in this Section of the Specifications. All costs to make these 
items of equipment comply with these requirements including, but not limited to, piping, sheet 
metal, electrical work, and building alterations shall be included in the original bid. 
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C. All package unit skid mounted equipment that are factory assembled shall meet, in detail, the 
products named and specified within each section of the detailed mechanical and electrical 
specifications. 

1.11 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 
A. Provide compete maintenance and operating instructional manuals covering all fire protection 

equipment as specified herein, Division 1 requirements, and individual equipment specification 
sections. 

B. The O&M data shall be bound in a suitable number of 3" or 4", 3-ring, hard cover binders.  
Permanently imprinted on the cover shall be the words, "Manufacturer's Operation and 
Maintenance Data", project title, location of project, and the date.  A table of contents shall be 
provided in the front of each binder. 

C. Maintenance and operating instructional manuals shall be job specific to this project. Generic 
manuals are not acceptable.  Each piece of equipment in the O&M manual shall be identified as 
identified on the project drawings (i.e. Backflow Preventers, Sprinklers, etc.).    

D. Internally subdivide the binder contents with permanent page dividers, organized by specification 
section and/or major equipment/systems (i.e. Fire Protection Riser Equipment, Fire Protection 
Sprinklers, etc.) 

E. Contents:  Each volume of O&M manual shall have three parts:  

1. Part 1:  A directory listing names, addresses, and telephone numbers of Architect/Engineer, 
Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  O&M data, arranged and subdivided by major equipment/systems.  For each 
category, identify names, addresses, and telephone numbers of Subcontractors and 
suppliers: 

a. List of equipment. 

b. Copies of Shop drawings and product data, approved by Architect/Engineer. 

c. Installation and operational procedures. 

d. Routine maintenance procedures. 

e. Trouble shooting procedures. 

f. Complete parts lists by nomenclature, manufacturer's part number and use. 

g. Recommended spare parts lists. 

h. Complete wiring and schematic diagrams. 

i. Elevations and/or sections cut through all of the major equipment and sub-assemblies. 

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

a. Warranty Certificates. 

b. Contractor's and equipment manufacturer's telephone numbers for warranty repair 
services. 

c. Copies of approved construction permits. 

F. Maintenance and Operating manuals shall be provided to the Architect and/or Engineer for 
review when construction is 75% complete. 

G. A minimum of two (2) copies of all approved Operation and Maintenance literature shall be 
furnished to the Owner.  O&M manuals must be completed prior to start of Owner training as the 
manuals shall be used as the basis of the training. 
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1.12 SHOP DRAWINGS/SUBMITTALS 
A. Refer to General Conditions and Supplementary General Conditions. 

B. All shop drawings shall be submitted in groupings of similar and/or related items.  Incomplete 
submittal groupings will be returned unchecked. 

C. Submit fire protection system shop drawings, product data and hydraulic calculations to local 
Authorities Having Jurisdiction, the Owner's insuring agency, and the Architect and/or Engineer 
for approval prior to fabrication or installation. Submit proof of approval from the Authority Having 
Jurisdiction to Architect and/or Engineer. 

D. Unless noted otherwise, submit digital (.pdf format) copies of complete manufacturer's shop 
drawings for all equipment, valves, specialties, pipe hangers, wiring diagrams and control 
diagrams including, but not limited to the items listed below.  Where items are referred to by 
symbolic designation on the drawings and specifications, all submittals shall bear the same 
designation. Refer to other Sections of the fire protection specifications for additional 
requirements.  

1. 21 0500  Common Work Results For Fire Suppression. 

a. Backflow Preventers. 

b. Fire Protection System Equipment and Specialties. 

2. 21 1300  Fire-Suppression Sprinkler Systems. 

a. Fire Protection Sprinklers. 

b. Fire Protection Piping Layouts. 

c. Fire Protection Calculations. 

1.13 INSTRUCTION OF OWNER PERSONNEL 
A. Before final inspection the Contractor shall instruct Owner's designated personnel in operation, 

adjustment and maintenance of mechanical equipment and systems at agreed upon times. A 
minimum of 8 hours of formal instruction to Owner's personnel shall be provided for each 
building. Additional hours are specified in individual specifications sections. 

B. For equipment requiring seasonal operation, perform instructions for other seasons within six 
months. 

C. Use Operation and Maintenance Manuals as basis for instruction. Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

D. Prepare and insert additional data in Operation and Maintenance Manual when need for such 
data becomes apparent during instruction. 

1.14 RECORD DRAWINGS 
A. Contractor shall submit to the Architect and/or Engineer, record drawings which have been 

neatly marked to represent as-built conditions for all new fire protection work. 

B. The Contractor shall keep accurate note of all deviations from the construction documents and 
discrepancies in the underground concealed conditions and other items of construction on field 
drawings as they occur.  The marked up field documents shall be available for review by the 
Architect and/or Engineer, and Owner at their request. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.01 INSTALLATION OF EQUIPMENT 
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A. Install equipment in strict accordance with all directions and recommendations furnished by the 
manufacturer. Where such directions are in conflict with the drawings and specifications, report 
such conflicts to the Architect and/or Engineer for resolution. 

3.03 WORK IN EXISTING BUILDINGS 
A. The Owner will provide access to existing buildings as required. Access requirements to 

occupied buildings shall be identified on the project schedule. The Contractor, once work is 
started in the existing building, shall complete same without interruption so as to return work 
areas as soon as possible to Owner. 

B. Adequately protect and preserve all existing and newly installed work.  Promptly repair any 
damage to same at Contractor's expense. 

C. Consult with the Architect and/or Engineer as to the methods of carrying on the work so as not to 
interfere with the Owner’s operation any more than absolutely necessary. Accordingly, all service 
lines shall be kept in operation as long as possible and the services shall only be interrupted at 
such time as will be designated by the Architect and/or Owner's Representative. 

3.04 WORK INVOLVING OTHER TRADES 
A. Certain items of equipment or materials specified in the Fire Protection Division may have to be 

installed by other trades due to code requirements or union jurisdictional requirements.  In such 
instances, the Contractor shall complete the work through an approved, qualified subcontractor 
and shall include the full cost for same in his bid. 

3.05 COORDINATION 
A. Install work to avoid interference with work of other trades including, but not limited to, 

architectural and electrical trades. Remove and relocate any work that causes an interference at 
Contractor's expense. Disputes regarding the cause of an interference shall be resolved by the 
Architect and/or Engineer. 

3.06 CHASE, SHAFTS AND RECESSES 
A. Coordinate with structural, architectural and other trades to ensure accurate location and size of 

chases, shafts and recesses required for fire protection systems/piping. 

3.07 SLEEVES 
A. Provide and install Schedule 40 black steel pipe sleeves, cut to length, wherever pipes pass 

through above grade walls and floors.  Provide and install galvanized steel pipe sleeves, cut to 
length, wherever pipes pass through below grade foundation walls and slab on grade floors. 
Sleeves shall terminate flush with walls in finished areas.  All sleeves through the floor are to 
extend two (2) inches above finish floor. 

B. Provide escutcheons at each penetration through walls, floors, and ceilings in exposed areas. 

C. Patch sleeves to match building material. 

3.08 SEALING OF FIRE PROTECTION OPENINGS 
A. Seal the space around pipes and sleeves through walls, floors and ceilings. 

B. Provide adequate clearance to allow for proper pipe movement and sealing. 

C. Provide/install fireproof wall and floor sleeves as required by applicable building codes at all 
applicable wall, ceiling, and floor penetrations.  Refer to Architectural plans for wall assembly 
ratings. 

D. Sleeves placed in floors shall be flush with the underside of the floor construction and shall have 
planned, square ends, extending 2 inches above the finished floor, unless otherwise noted or 
detailed. 

E. Where sleeves pass through reinforced concrete floors, they shall be properly set in position 
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prior to concrete pouring in such a way that they will be maintained in position until the concrete 
is set. 

F. Pipes passing through below grade perimeter walls or slabs on grade shall have the space 
between the pipe and sleeve sealed watertight with a mechanically expandable elastomer seal 
device. 

G. Penetrations through fire rated floors and walls shall be firestopped per applicable building code 
requirements with UL and FMRC approved materials and shall have a fire rating equal to or 
greater than the fire partition rating.  Refer to architectural plans for locations and assembly 
ratings. 

1. Packing:  Refractory fiber or ceramic fiber. 

a. Manufacturers: 

1) Carborundum Fiberfrax. 

2) Johns-Manville - Cerafelt. 

3) Eagle Picher Epitherm 1200. 

4) Babcock and Wilcox Kaowool. 

2. Fire stop sealant. 

a. Manufacturers: 

1) Hilti 

2) Tremco 

3) Mameco 

4) Pecora 

3. For polypropylene (Acid Waste/Acid Vent piping) penetrations through fire rated assemblies, 
provide an intumescent firestop. 

a. Hilti CP 642 Firestop Collar. 

b. Hilti FS-ONE High Performance Intumescent Firestop Sealant. 

c. 3M Fire Barrier PPD Plastic Pipe Device. 

d. 3M Fire Barrier Intumescent Firestop Sealant. 

3.09 CUTTING, CORING AND PATCHING 
A. Refer to General Conditions 

B. The Contractor shall perform all cutting, coring, and patching that may be necessary for the 
installation of their Work.  All cutting, coring, patching and repair work shall be performed by the 
Contractor through qualified Subcontractors. Contractor shall include full cost of same in his bid. 

C. Secure approval form Architect and/or Structural Engineer, in writing, before cutting, 
welding/bolting to, or anchoring from any structural building components (i.e. structural steel, 
load bearing walls, footings/foundations, concrete floors/ceilings, etc.). 

3.10 EXCAVATION AND BACKFILLING 
A. Provide all excavation, trenching, tunneling and backfilling required for the fire protection work. 

B. Provide all pumping and/or well pointing required for the fire protection work. 

C. Provide foundations if required to support underground piping. 

D. Refer to Architectural/Structural specification sections for excavation and backfilling details. 

3.11 EQUIPMENT FOUNDATIONS AND SUPPORTS 
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A. Shall be as required or as shown on plans or specified. 

B. Provide concrete housekeeping pads for all floor mounted fire protection equipment (i.e. fire 
protection riser with backflow preventers, valves, etc.).  Concrete housekeeping pads shall be 
installed by qualified concrete trade subcontractors.  Concrete housekeeping pads shall be 
poured before equipment is installed, minimum 4" tall. Contractor shall include full cost of 
concrete housekeeping pads in his bid. 

C. Coordinate concrete housekeeping pads to insure correct size, location, anchor bolts and 
sleeves. 

D. For equipment suspended form ceiling or walls, furnish and install all inserts, rods, structural 
steel frames, brackets and platforms required. Obtain approval of Architect and/or Engineer for 
same including loads, locations, and methods of attachment. 

3.12 EQUIPMENT CONNECTIONS 
A. Make connections to equipment, pumps, and other items included in the work in accordance with 

the approved shop drawings and rough-in measurements furnished by the manufactures of the 
particular equipment furnished. 

B. All piping connections to equipment shall be flanged or shall be made with unions to facilitate 
equipment removal. 

C. All piping connections to pumps other equipment shall be installed without strain at the pipe 
connection of this equipment. 

D. Brass unions for connections of 2 inch and less and flanged union with dielectric gasket and bolt 
sleeves for 2-1/2 inch and greater shall be used for equipment connections of dissimilar metals. 

3.13 ACCESSIBILITY 
A. All equipment shall be installed so as to be readily accessible for operation, maintenance, and 

repair, as required by the equipment manufacturer and as subject to the approval of the 
Engineer. 

3.14 CLEANING 
A. Each trade shall be responsible for removing all debris daily as required to maintain the work 

area in a neat, orderly condition. 

B. After equipment and systems have been completed and tested, each entire system shall be 
cleaned and flushed. 

C. Prior to connection of new piping to existing piping systems, all new piping shall be subject to 
initial flushing, cleaning and final flushing. Provide temporary bypass piping and fittings, 
temporary valves and strainers, temporary water make-up piping with approved means of 
backflow prevention, and temporary pumps as needed to perform specified flushing and cleaning 
requirements. 

3.15 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS 
A. Electrical equipment furnished by Fire Protection Trades and installed by Electrical Trades shall 

be turned over to Electrical Trades in good condition. 

B. Equipment and materials shall be protected from theft, injury or damage. 

C. Coat polished or plated metal parts with white petroleum jelly immediately after installation. 

D. Protect equipment outlets, pipe openings with temporary plugs or caps. 

E. Provide adequate storage for all equipment and materials delivered to the job site.  Equipment 
set in place in unprotected areas must be provided with temporary protection. 

3.16 GENERAL SUPPORT REQUIREMENTS 
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A. Each trade shall provide all required supporting components to properly support their work. 
Supporting components/systems shall be in accordance with Code and as specified. 

B. Provide all necessary angle/brackets or supplementary steel as required for adequate support 
for all piping, valves, specialties, and equipment. Secure approval form Architect and/or 
Structural Engineer, in writing, before welding or bolting to steel framing or anchoring to concrete 
structure. 

C. Where piping, specialties, or equipment is supported or suspended from concrete construction, 
provide approved concrete inserts in formwork to receive hanger rods, such as Unistrut or 
Powerstrut, and where installed in metal deck, use Ramset or Welds as required. 

3.17 PIPING SYSTEMS TESTING 
A. Test backflow prevention at connections between potable water and nonpotable water for proper 

functioning under normal operating conditions.  Provide Owner with one (1) copy of the potable 
water backflow prevention test report. 

B. Test drainage piping systems in accordance with their respective and applicable governing 
codes.  Test drainage and waste piping hydraulically by filling the system to its highest point or 
at a static head of 10 feet, whichever is higher. 

C. Pressure test fire protection piping in accordance with governing and applicable codes.  At 
minimum, test with water at 200 PSIG - permissible pressure drop shall be 0 PSIG over 2 hour 
period. 

3.18 DRAWINGS AND MEASUREMENTS 
A. These specifications and accompanying drawings are intended to describe and provide for 

finished work. They are intended to be cooperative, and what is called for by either the drawings 
or specifications shall be as binding as if call for by both.  The work herein described shall be 
complete in every detail. 

B. The Drawings are not intended to be scaled for rough-in measurements, nor to serve as Shop 
Drawings.  Field measurements necessary for ordering materials and fitting the installation to 
the building construction and arrangement shall be taken by the Contractor.  The Contractor 
shall check latest architectural drawings to locate equipment/fixtures/etc., check latest structural 
drawings for interferences, etc..  

 3.19 EXTRA WORK 
A. For any extra work which may be proposed, the Contractor shall furnish to the General 

Contractor/Construction Manager, an itemized breakdown of the estimated cost of all materials 
and labor required to complete this work.  The estimate cost breakdown shall include unit prices 
(same prices for increase/decrease of work) for all materials (i.e. duct, piping, valves, equipment, 
equipment rental, etc.) and all labor (i.e. manhours, overtime, etc.) which may be required for any 
proposed extra work.  The Contractor shall not proceed until receiving a written order from the 
General Contractor establishing the agreed price and describing the work to be done. 

END OF SECTION 
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SECTION 21 0500 
 

COMMON WORK RESULTS FOR FIRE SUPPRESSION 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Pipe, fittings, valves, and connections for sprinkler, standpipe and fire hose, and combination 
sprinkler and standpipe systems. 

1.02 REFERENCE STANDARDS  
A. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 

Qualifications; The American Society of Mechanical Engineers. 

B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; The 
American Society of Mechanical Engineers. 

C. ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical Engineers. 

D. ASME B16.5 - Pipe Flanges and Flanged Fittings; The American Society of Mechanical 
Engineers (ANSI/ASME B16.5). 

E. ASME B16.9 - Factory-made Wrought Steel Buttwelding Fittings; The American Society of 
Mechanical Engineers. 

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

G. ASTM A 135/A 135M - Standard Specification for Electric-Resistance Welded Steel Pipe. 

H. AWS D1.1/D1.1M - Structural Welding Code - Steel. 

I. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; American Water 
Works Association (ANSI/AWWA C105/A21.5). 

J. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection 
Association. 

K. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; National Fire Protection 
Association. 

L. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.. 

M. UL 262 - Gate Valves for Fire-Protection Service; Underwriters Laboratories Inc.. 

N. UL 312 - Check Valves for Fire-Protection Service; Underwriters Laboratories Inc.. 

1.03 SUBMITTALS 
A. Product Data:  Provide manufacturers catalogue information.  Indicate valve data and ratings. 

B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall 
penetration seals.  Indicate installation, layout, weights, mounting and support details, and 
piping connections. 

C. Operation and Maintenance Data:  Include installation instructions and spare parts lists. 

D. Grooved joint couplings and fittings shall be shown on drawings and product submittals, and 
shall be specifically identified with the applicable style or series designation. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with minimum 10 years documented experience. 
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B. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 10 years experience. 

C. Conform to UL and FM requirements. 

D. Valves:  Bear UL and FM label or marking. Provide manufacturer's name and pressure rating 
marked on valve body. 

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

F. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 
ISO-9001 certified manufacturer. Grooving tools shall be of the same manufacturer as the 
grooved components. 

G. All castings used for coupling housings, fittings, valve bodies, etc., shall be date stamped for 
quality assurance and traceability. 

H. The Fire Protection Contractor shall design and install the fire protection system under direct 
supervision of a Professional Fire Protection Engineer experienced in design of this type of work 
and licensed in the PROJECT LOCATION.  The fire protection design drawings shall bear the 
seal/signature/date of the Professional Fire Protection Engineer. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Deliver and store valves in shipping containers, with labeling in place. 

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. 

PART 2  PRODUCTS 
2.01 FIRE PROTECTION SYSTEMS 

A. Sprinkler Systems:  Conform work to NFPA 13. 

B. Standpipe and Hose Systems:  Conform to NFPA 14. 

C. Welding Materials and Procedures:  Conform to ASME Code. 

2.02 BURIED SPRINKLER AND STANDPIPE PIPING (F) 
A. Steel Pipe:  ASTM A 53/A 53M Schedule 40, black, with AWWA C105 polyethylene jacket, or 

double layer, half-lapped polyethylene tape. 

1. Steel Fittings:  ASME B16.9, wrought steel, buttwelded or ASME B16.5, steel flanges and 
fittings;; with double layer, half-lapped polyethylene tape. 

2. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings. 

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

4. Casing:  Polyurethane insulation with high density polyethylene jacket and heat shrink 
sleeves. 

2.03 ABOVE GROUND SPRINKLER AND STANDPIPE PIPING (F) 
A. Steel Pipe: ASTM A 53 Schedule 40 or ASTM A 135 Schedule 10, black. 

1. Steel Fittings:  ASME B16.9, wrought steel, buttwelded or ASME B16.5, steel flanges and 
fittings. 

2. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded 
fittings. 

3. Mechanical Grooved Couplings:  Ductile iron housing clamps to engage and lock, "C" 
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shaped elastomeric sealing gasket, electroplated steel bolts, nuts, and washers; galvanized 
for galvanized pipe. 

a. Rigid Type: Housings shall be cast with offsetting angle-pattern bolt pads to provide 
rigidity and system support and hanging in accordance with NFPA-13. (Couplings shall 
be fully installed at visual pad-to-pad offset contact. Tongue and recess type couplings, 
or any coupling that requires exact gapping of bolt pads on each side of the coupling at 
specific torque ratings, are not allowed). 

1) 1-1/4" through 4": Installation ready couplings, for direct stab installation without field 
disassembly. Victaulic Style 009-EZ (or approved equal). 

2) 5" through 8": Victaulic FireLock Style 005 (or approved equal). 

3) 10" and larger: Victaulic Zero-Flex Style 07 (or approved equal). 

b. Flexible Type: For use in locations where vibration attenuation and stress relief are 
required, and for seismic applications in accordance with the manufacturer's written 
instructions. Victaulic Style 77. 

c. Gasket Guide: 

1) Dry Systems (Ambient Temperature Range) - Use FlushSeal®, Grade EPDM, Type 
A gasket. 

2) Water/Wet Systems (Ambient Temperature Range) - Use Grade EPDM, Type A 
gasket. 

4. Mechanical Formed Fittings:  Carbon steel housing (zinc electroplated exterior) with integral 
pipe stop and O-ring pocked and O-ring, uniformly compressed into permanent mechanical 
engagement onto pipe.  UL listed and FMG approved to 175 psig CWP. Victaulic Pressfit® 
(or approved equal). 

B. Preaction and Dry type system piping and fittings shall be schedule 40 galvanized steel. 

C. Antifreeze loop system piping and fittings downstream of fill cup shall be schedule 40 galvanized 
steel. 

D. Minimum System Pressure Rating:  175 psig. 

E. Isolation valves: 

1. Outside stem and yoke gate valves (OS&Y). Victaulic Series 771 (or approved equal). 

2. Grooved end butterfly valves with weatherproof actuator. Victaulic Series 705W (or 
approved equal). 

2.04 PIPE HANGERS AND SUPPORTS 
A. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Carbon steel, adjustable swivel, split ring. 

B. Hangers for Pipe Sizes 2 inches and Over:  Carbon steel, adjustable, clevis. 

C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 

D. Wall Support for Pipe Sizes to 3 inches:  Cast iron hook. 

E. Wall Support for Pipe Sizes 4 inches and Over:  Welded steel bracket and wrought steel clamp. 

F. Vertical Support:  Steel riser clamp. 

G. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier 
or steel support. 

H. In grooved installations, use Victaulic Style 009, 005, or 07 (or approved equal) rigid couplings 
with offsetting angle-pattern bolt pads, which permit support and hanging in accordance with 
NFPA-13. 
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2.05 GATE VALVES 
A. Up to and including 2 inches: 

1. Bronze body, bronze trim, rising stem, handwheel, solid wedge or disc, threaded ends. 

B. Over 2 inches: 

1. Iron body, bronze trim, rising stem pre-grooved for mounting tamper switch, handwheel, 
OS&Y, solid bronze or cast iron wedge, flanged ends, with backseating capacity (repackable 
under pressure). 

2. Ductile iron body, bronze trim, rising stem pre-grooved for mounting tamper switch, 
handwheel, OS&Y, EPDM coated cast iron wedge, grooved ends, with backseating capacity 
(repackable while in line). Victaulic Series 771 (or approved equal). 

C. Over 4 inches: 

1. Iron body, bronze trim, non-rising stem with bolted bonnet, solid bronze wedge, flanged 
ends, iron body indicator post assembly. 

2. Iron body, bronze trim, non-rising stem with bolted bonnet, EPDM coated cast iron wedge, 
grooved ends, iron body indicator post assembly. Victaulic Series 772 valve with Series 773 
wall post (or approved equal) or Series 774 upright post (or approved equal). 

2.06 BALL VALVES 
A. Up to and including 2 inches: 

1. Bronze two piece body, brass, chrome plated bronze, or stainless steel ball, teflon seats and 
stuffing box ring, lever handle and balancing stops, threaded or soldered ends with union. 

2. Bronze two piece body, brass, chrome plated brass ball, teflon seats and stuffing box ring, 
weatherproof actuator with handwheel and two single-pole double-throw supervisory 
switches, threaded or grooved ends. Victaulic Series 728 (or approved equal). 

B. Over 2 inches: 

1. Cast steel body, chrome plated steel ball, teflon seat and stuffing box seals, lever handle or 
gear drive handwheel for sizes 10 inches and over, flanged. 

2. Ductile iron body, chrome plated steel ball, TFE seat, fluoroelastomer seals, lever handle or 
gear operated, with grooved ends. (unlisted) Victaulic Series 726 (or approved equal). 

2.07 BUTTERFLY VALVES 
A. Bronze Body: 

1. Stainless steel disc, resilient replaceable seat, threaded or grooved ends, extended neck, 
handwheel and gear drive and integral indicating device, and built-in tamper proof switch 
rated 10 amp at 115 volt AC. 

B. Cast or Ductile Iron Body 

1. Cast or ductile iron, 2-1/2 inch and larger body, bronze disc, stainless steel stem, resilient 
replaceable EPDM seat (for service not less than 250 degrees F), full lug type body to fit 
between ANSI class 150 flanges, extended neck, bronze bearings on upper and lower 
shafts, position indicators and memory stops.  Provide lever operator (10 position) for sizes 
through 4 inches and lubricated enclosed screw or worm gear operator for larger sizes.  
Valves shall be bubble tight against maximum expected external pressure differential and 
shall be capable of deadend, and internal tamper switch rated 10 amp at 115 volt AC. 

C. Ductile Iron Grooved End Body 

1. Ductile iron, 2-1/2 inch and larger body, EPDM coated ductile iron disc with integrally cast 
stem (for service to 230 degrees F), grooved end body for installation with couplings of the 
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same manufacturer, stainless steel backed Teflon impregnated fiberglass bearings, 416 
stainless steel stem nuts, EPDM O-ring, with weatherproof actuator and two single-pole 
double-throw supervisory switches rated 10 amp at 125 volt AC. Victaulic Series 705W (or 
approved equal). 

2.08 SWING CHECK VALVES 
A. Up to and including 2 inches: 

1. Bronze body and swing disc, rubber seat, threaded or soldered ends. 

B. Over 2 inches: 

1. Iron body, bronze trim, swing check with rubber disc, renewable disc and seat, flanged ends 
with automatic ball check. 

2. Ductile iron body, swing check with stainless steel disc and shaft, with EPDM seat, and 
grooved ends. Victaulic Series 712 (or approved equal). 

C. 2-1/2 inches and Over: 

1. Spring-actuated ductile iron body, aluminum-bronze or elastomer coated ductile iron disc, 
stainless steel spring and shaft, grooved ends. UL listed and FMG approved for operating 
service to 250 psig CWP. Victaulic Series 717 (or approved equal). 

D. 4 inches and Over: 

1. Iron body, bronze disc, stainless steel spring, resilient seal, threaded, wafer, or flanged ends. 

2.09 DRAIN VALVES 
A. Compression Stop: 

1. Bronze with hose thread nipple and cap. 

B. Ball Valve: 

1. Brass with cap and chain, 3/4 inch hose thread. 

PART 3  EXECUTION 
3.01 PREPARATION 

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

B. Remove scale and foreign material, from inside and outside, before assembly. 

C. Prepare piping connections to equipment with Mechanical Grooved Couplings (Victaulic or 
approved equal), flanges or unions. 

3.02 INSTALLATION 
A. Install sprinkler system and service main piping, hangers, and supports in accordance with 

NFPA 13, Owner's Insuring Agency requirements, and requirements of local authorities having 
local jurisdiction. 

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

C. Install piping to conserve building space, to not interfere with use of space and other work. 

D. Group piping whenever practical at common elevations. 

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

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. 

1. For water systems, use adequate numbers of Victaulic Style 75 or 77 (or approved equal) 
flexible couplings in header piping to accommodate thermal growth and contraction, and for 
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the elimination of expansion loops. (In accordance with manufacturer’s instructions) Where 
expansion loops are required, use flexible couplings on the loops.  

G. Inserts: 

1. Provide inserts for placement in concrete formwork. 

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 
reinforced concrete beams. 

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches. 

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 
with recessed square steel plate and nut recessed into and grouted flush with slab. 

H. Pipe Hangers and Supports: 

1. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 
work. 

2. Place hangers within 12 inches of each horizontal elbow. 

3. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 
movement without disengagement of supported pipe. 

4. Support vertical piping at every floor.  Support riser piping independently of connected 
horizontal piping. 

5. Where several pipes can be installed in parallel and at same elevation, provide multiple or 
trapeze hangers. 

6. Prime coat exposed steel hangers and supports.  Refer to Section 09 9000.  Hangers and 
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed. 

I. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top 
of pipe level. 

J. Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe support 
members are welded to structural building framing, scrape, brush clean, and apply one coat of 
zinc rich primer to welding.  Refer to Section 09 9000. 

K. Do not penetrate building structural members without coordination with/approval from Structural 
Engineer. 

L. Provide sleeves when penetrating footings, floors, and walls. Seal pipe and sleeve penetrations 
to achieve fire resistance equivalent to fire separation required. 

M. When installing more than one piping system material, ensure system components are 
compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.  
Ensure flanges, union, and couplings for servicing are consistently provided. 

N. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed oil or 
other non-toxic joint compound applied to male threads only. 

O. Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior to 
installation. 

P. Provide gate or butterfly valves for shut-off or isolating service. 

Q. Provide drain valves at main shut-off valves, low points of piping and apparatus.  Drain to floor 
drains via air gap, refer to plumbing plans for floor drain locations (coordinate with plumbing 
trades). 

R. Where portions of systems are subject to freezing and temperatures cannot be reliably 
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maintained at or above 40 degrees F (i.e. attic spaces, crawl spaces, loading docks, roof 
overhangs, etc.), sprinklers shall be installed as a dry pipe or preaction system. 

S. Grooved joints shall be installed in accordance with the manufacturer's latest published 
installation instructions. Grooved ends shall be clean and free from indentations, projections, and 
roll marks in the area from pipe end to groove. Gaskets shall be of an elastomer grade suitable 
for the intended service, and shall be molded and produced by the coupling manufacturer. The 
grooved coupling manufacturer's factory trained representative shall provide on-site training for 
contractor's field personnel in the use of grooving tools and installation of grooved joint products. 
The representative shall periodically visit the jobsite and review contractor is following best 
recommended practices in grooved product installation. Note: A distributor's representative is not 
considered qualified to conduct the training or jobsite visit(s). 

T. Install Victaulic Pressfit® (or approved equal) in accordance with manufacturer's 
recommendations. Pipe shall be square cut (+/-0.030", properly deburred, and cleaned. Pipe 
ends shall be marked with a gauge supplied by the manufacturer. Use a Victaulic 'PFT' series (or 
approved equal) tool with the proper sized jaw for pressing. 

END OF SECTION 
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SECTION 21 1300 
 

FIRE-SUPPRESSION SPRINKLER SYSTEMS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. System design, installation, and certification. 

1.02 REFERENCE STANDARDS 
A. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements. 

B. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 
Elements. 

C. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements. 

D. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements. 

E. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.. 

1.03 SUBMITTALS 
A. Product Data:  Provide data on sprinklers, valves, and specialties, including manufacturers 

catalog information.  Submit performance ratings, rough-in details, weights, support 
requirements, and piping connections. 

B. Shop Drawings for wet pipe sprinkler systems, standpipe and fire hose systems, and  sprinkler 
systems: 

1. Submit preliminary layout of finished ceiling areas indicating only sprinkler locations 
coordinated with ceiling installation. 

2. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers, 
components and accessories.  Indicate system controls. 

3. Submit shop drawings, product data, and hydraulic calculations to authority having 
jurisdiction, and Fire Marshall for approval.  Submit proof of approval to ENGINEER. 

4. All shop drawings and calculations shall be prepared by a licensed Professional Engineer 
experienced in design of this type of work and bear the Professional Engineer's 
seal/signature. 

5. All drawings shall be prepared as .dxf or .dwg CAD drawings. 

C. Project Record Documents:  Record actual locations of sprinklers and deviations of piping from 
drawings.  Indicate drain and test locations. 

D. Manufacturer's Certificate:  Certify that system has been tested and meets or exceeds specified 
requirements and code requirements. 

E. Operation and Maintenance Data:  Include components of system, servicing requirements, 
record drawings, inspection data, replacement part numbers and availability, and location and 
numbers of service depot. 

F. Maintenance Materials:  Furnish the following for OWNER's use in maintenance of project. 

1. Extra Sprinklers:  Type and size matching those installed, in quantity required by referenced 
NFPA design and installation standard. 

2. Sprinkler Wrenches:  For each sprinkler type. 
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1.04 QUALITY ASSURANCE 
A. Maintain one copy of referenced design and installation standard on site. 

B. Conform to UL requirements. 

C. The Fire Protection Contractor shall design and install the fire protection system under direct 
supervision of a Professional Fire Protection Engineer experienced in design of this type of work 
and licensed in PROJECT LOCATION.  All shop drawings and calculations shall be prepared by 
a licensed Professional Fire Protection Engineer experienced in design of this type of work and 
bear the Professional Fire Protection Engineer's seal/signature. 

D. All equipment and components shall be FMRC approved and shall bear FMRC labels or 
markings. 

E. Perform design and work in accordance with NFPA 13, FMRC data sheets, and other applicable 
NFPA requirements. 

F. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum 10 years documented experience. 

G. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 10 years experience. 

H. Equipment and Components:  Provide products that bear UL label or marking. 

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

1.05 HYDRAULIC DESIGN CRITERIA 
A. Locate risers as indicated on the plans, full size from flange above finished floor to feed the main. 

B. Hydraulic calculations shall begin at outlet connection of the city water meter or connection into 
the distribution system with pipe friction based upon Hazen-Williams coefficients. 

C. Perform design and work in accordance with NFPA 13, FMRC data sheets, and other applicable 
NFPA requirements. 

D. Prior to issuing their bid the Fire Protection Contractor shall make pressure and flow tests to 
determine the available water supply parameters, and verify existing pressure/flow parameters 
with local water supply utility. 

E. Water velocity in the piping shall not exceed the following criteria: 

1. Underground mains:  16 ft./sec. 

2. Aboveground mains:  32 ft./sec. 20 ft./sec. if Owner's Insurance Agency is FMRC. 

3. Sprinkler branch lines:  32 ft./sec. 20 ft./sec. if Owner's Insurance Agency is FMRC. 

F. Base hydraulic calculations on maximum density for each sprinklered area, plus hose 
allowances required, plus 15% unbalance for each area, starting from the outlet connection 
through the loop of each zone. 

G. Standpipe hydraulic calculations shall prove the supply is sufficient to maintain a residual 
pressure of 65 psig at the hydraulically most remote outlet while flowing 500 gpm out to the most 
remote location and 250 gpm for each additional standpipe. 

H. Provide inspector's test connections per NFPA 13 and FMRC Data sheet 2-8N.  Locate as 
indicated on the drawings, or as required. 

1.06 REGULATORY REQUIREMENTS 
A. Hydraulic calculations, product data and shop drawings shall bear stamp of approval of local 

Authorities having jurisdiction and the Owner's Insurance Underwriter. 
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B. Conform to NFPA 13 for installation and testing of sprinkler systems. 

C. Conform to FMRC Data sheet 2-8N, 4-4N, and 3-7N. 

D. The provisions and requirements of the NFPA and/or the Owner's insurance underwriter 
constitute mandatory minimum requirements for work specified herein. 

1.07 DELIVERY, STORAGE, AND HANDLING 
A. Store products in shipping containers and maintain in place until installation.  Provide temporary 

inlet and outlet caps.  Maintain caps in place until installation. 

1.08 EXTRA MATERIALS 
A. Provide extra sprinklers of type and size matching those installed, in quantity required by 

referenced NFPA design and installation standard. 

B. Provide suitable wrenches for each sprinkler type. 

C. Provide 2 extra sprinkler heads of each type of sprinkler. 

PART 2  PRODUCTS 
2.01 SPRINKLER MANUFACTURERS 

A. Star Sprinkler Products. 

B. Grinnel Corp. 

C. Viking. 

D. Reliable. 

2.02 GENERAL PRODUCT REQUIREMENTS 
A. A main drain valve shall be installed, and auxiliary drains installed, wherever the plane of the 

piping changes (at low points in the line) to properly drain all parts of the system.  Coordinate 
work with all other trades.  Provide metal air gap fittings for connection to the underground 
drainage system.  Main drain shall be 2 inch test and drain pipe connected to riser.  Pipe to safe 
waste.  Provide approved angle valve and pressure gauge with inspector's 1/4 inch test plug. 

B. Provide a pressure gauge with valve connections at the top of each riser and standpipe, in an 
easily visible/accessible location, such as a stairwell. 

C. Drain and isolation valves shall be provided at the base of each riser.  The standpipe system 
within the building shall be interconnected. 

2.03 SPRINKLER SYSTEM 
A. Sprinkler System:  Provide coverage for the entire building, including all new addition areas, 

renovated existing areas, and remaining existing building areas. 

B. Occupancy: Per the Architectural Plans and as required by the authority having jurisdiction. 

C. Water Supply:  Fire Protection Contractor shall contact the Water Utility provider and perform 
flow/pressure tests in order to determine volume and pressure available.   

D. Interface system with building fire alarm system. 

E. Provide fire department connections where indicated. 

F. Storage Cabinet for Spare Sprinklers and Tools:  Steel, located adjacent to alarm valve. 

G. Pipe Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows: 

1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193. 

2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01. 

3. Concrete Screw Type Anchors:  Complying with ICC-ES AC193. 
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4. Masonry Screw Type Anchors:  Complying with ICC-ES AC106. 

5. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308. 

H. Note that drawings provided are schematic in nature.  Contractor shall provide design and 
installation of all piping, offsets, fittings, valves, drains, sprinkler heads, etc. as required for a 
complete and operable system in accordance with NFPA and FMRC. 

2.04 SPRINKLERS 
A. Provide standard low velocity sprinkler heads with wide angle spray except as otherwise 

specified. 

B. Suspended Ceiling Type:  Concealed pendant type with matching push on escutcheon plate. 

1. Finish:  Enamel, color white (coordinate with Architect). 

2. Escutcheon Plate Finish:  Enamel, color white (coordinate with Architect). 

3. Fusible Link:  Glass bulb type temperature rated for specific area hazard. 

C. Exposed Area Type:  Standard upright or pendant type with guard as required or as noted on 
the drawings. 

1. Finish:  Enamel, color white (coordinate with Architect). 

2. Fusible Link:  Glass bulb type temperature rated for specific area hazard. 

D. Sidewall Type:  Semi-recessed horizontal sidewall type with matching push on escutcheon 
plate and guard. 

1. Finish:  Enamel, color as selected. 

2. Escutcheon Plate Finish:  Enamel, color white (coordinate with Architect). 

3. Fusible Link:  Glass bulb type temperature rated for specific area hazard. 

E. Dry (freezeproof) Sprinklers:  Standard pendant type. 

1. Finish:  Chrome plated. 

2. Escutcheon Plate Finish:  Chrome plated. 

3. Fusible Link:  Glass bulb type temperature rated for specific area hazard. 

F. Temperature ratings of heads shall be ordinary temperature, 135 to 170 deg. F, unless noted 
otherwise. 

G. Sprinkler heads in mechanical rooms, electrical rooms, storage rooms, elevator machine rooms, 
and telecommunications rooms shall be rated for 286 deg. F. 

H. Furnish sprinkler head guards where damage may occur on all exposed sprinklers (i.e. storage 
rooms, janitor's closets, mechanical rooms, etc.). Finish to match sprinkler finish. 

2.06 BACKFLOW PREVENTOR 
A. Reduced Pressure Principal Type Backflow Preventor 

1. Provide reduced pressure principal type valve assembly with two (2) OS&Y gate valves, 
relief valve with integral monitoring flow switch (contact rating 0.4 amps @ 24V AC), and a 
bypass having meter and reduced pressure backflow preventer. 

2. Provide the following options/accessories: 

a. Air gap fitting. 

b. For projects with no exterior below grade post indicator valve (coordinate with site/civil 
trades) the shutoff valves shall be post indicator type valves. 

3. Manufacturer's: 
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a. Ames. 

b. CLA-VAL. 

c. Conbraco Industries:  www.conbraco.com. 

d. Zurn-Wilkins Model 375AMS. 

B. Double Check Valve Type Backflow Preventor 

1. Double Check Detector Assemblies: 

a. ASSE 1048, CSA Certified, UL Classified, FM Approved; Epoxy coated ductile iron body 
with corrosion resistant stainless steel internal parts; two independently operating check 
valves accessible for maintenance without removing from the line, two full port gate style 
isolation valves with tamper switches. 

2. Provide the following options/accessories: 

a. For projects with no exterior below grade post indicator valve (coordinate with site/civil 
trades) the isolation gate valves shall be post indicator type valves. 

3. Manufacturer's: 

a. Ames. 

b. CLA-VAL. 

c. Conbraco Industries:  www.conbraco.com. 

d. Zurn-Wilkins Model 350ABG. 

2.07 INSPECTOR'S TEST CONNECTION (ITC) 
A. Inspector's test connection shall consist of 1 inch piping and a 1 inch globe valve and shall permit 

testing and flushing of lines without shut down of system or loss of fire protection capability.  
Inspector's test connection shall be fitted with chain attached caps. 

B. Manufacturer's: 

1. Seco Mfg. Inc. 

2. Elkhart. 

2.08 BALL DRIP VALVE 
A. Ball drip valve shall be 3/4 inch cast brass angle or straight connection valve with male NPT both 

ends. 

B. Manufacturer's: 

1. Potter-Roemer Model No. 5980. 

2. Seco Mfg. 

3. Elkhart Brass Mfg. 

2.09 VALVE MONITOR SWITCHES 
A. Valves controlling sprinkler systems shall be supervised open.  Provide yoke mounted monitor 

switch to signal closing of fire system valves.  Switch shall be UL listed and FMRC approved, 
single pole, double throw switch, with a roller type switch activator and a spring loaded plunger 
mounted in a housing. 

B. Manufacturer's: 

1. Grinnel. 

2. Notifier. 
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2.10 FLOW SWITCHES 
A. Sprinkler flow switches shall be provided where indicated on the drawings and required by NFPA 

regulations, and local authorities having jurisdiction. 

B. Each water flow switch shall be equipped with an adjustable recycling type retarding device 
designed to prevent false alarms due to pressure surges within the piping.  The flow switch shall 
be rated for 250 psig working pressure systems. 

C. The switches shall be suitable for 120 volt or 24 volt, AC operation - coordinate with electrical / 
fire alarm trades. 

D. Each flow switch shall be provided with a set of contacts for connection by Electrical Trades. 

E. Manufacturer's: 

1. Grinnel. 

2. Central Sprinkler. 

3. Potter-Roemer. 

2.11 PIPING SPECIALTIES 
A. Wet Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, rubber faced clapper 

to automatically actuate water motor alarm and electric alarm, with pressure retard chamber and 
variable pressure trim; with test and drain valve. 

B. Dry Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, rubber faced clapper to 
automatically actuate water motor alarm and electric alarm, with accelerator; with test and drain 
valve. 

C. Water Flow Switch:  Vane type switch for mounting horizontal or vertical, with two contacts; 
rated 10 amp at 125 volt AC and 2.5 amp at 24 volt DC. 

D. Fire Department Connections: 

1. Type:  Flush mounted wall type with chrome plated finish.  Coordinate requirements with 
local Fire Department. 

2. Outlets:  Two way with thread size to suit fire department hardware; threaded dust cap and 
chain of matching material and finish. 4 inch back outlet. 

3. Drain:  3/4 inch automatic drip, outside. 

4. Label:  "Sprinkler - Fire Department Connection". 

5. Manufacturers: 

a. Elkhartt Brass Mfg. No. 166 (wall mounted). 

b. Potter-Roemer Inc. No. 5710 Series (wall mounted) or 5760 Series (free standing). 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install in accordance with referenced NFPA design and installation standard. 

B. Install equipment in accordance with manufacturer's instructions. 

C. Install buried shut-off valves in valve box.  Provide post indicator. 

D. Provide approved backflow preventor or double check valve assembly at sprinkler system water 
source connection. 

E. Locate fire department connection with sufficient clearance from walls, obstructions, or adjacent 
siamese connectors to allow full swing of fire department wrench handle. 
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F. Place pipe runs to minimize obstruction to other work. 

G. Place piping in concealed spaces above finished ceilings. 

H. Center sprinklers in two directions in ceiling tile and provide piping offsets as required. 

I. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler 
escutcheons do not receive field paint finish.  Remove after painting.  Replace painted 
sprinklers. 

J. Flush entire piping system of foreign matter. 

K. Install guards on sprinklers where damage may occur on all exposed sprinklers (i.e. 
gymnasiums, storage rooms, janitor's closets, mechanical rooms, etc.).. 

L. Hydrostatically test entire system. 

M. Require test be witnessed by Fire Marshal and authority having jurisdiction. 

N. Install piping per NFPA 13, the Owner's Insuring Agency, and in accordance with the 
requirements of local authorities having jurisdiction. 

O. Install line sized drain line from RPZ relief air gap fitting to the outdoors.  Provide check valve or 
terminal backwater valve to prevent rodents/cold air from entering. 

P. Provide 24V control wiring from RPZ relief valve monitoring contact switch to audible/visible 
alarm (labeled "BACKFLOW RELIEF") located in an approved/conspicuous location. 

Q. Individual sprinkler head branch pipes/armover shall connect to the top of the branch or main 
pipe. 

R. Minimum run-out to sprinkler heads shall be 1 inch. 

S. Locate and secure valve or hose cabinet plumb and level. 

T. Drawings provided are schematic in nature.  Contractor shall provide all piping, offsets, fittings, 
valves, drains, sprinkler heads, etc. as required for a complete and operable system in 
accordance with NFPA and FMRC. 

U. Where portions of systems are subject to freezing and temperatures cannot be reliably 
maintained at or above 40 degrees F (i.e. attic spaces, crawl spaces, loading docks, etc.), 
sprinklers shall be installed as a dry pipe or preaction system. 

3.02 INSPECTORS TEST CONNECTION (ITC) 
A. Inspector's test connections shall permit testing and flushing of lines without shut-down of 

system or loss of fire protection capability.  Fit with chain attached caps.  Install ITC where 
indicated, and if not indicated, on remote branch lines being supplied by cross-mains so that 
testing may be accomplished at the "dead corners" of each sprinkler system. 

3.03 INTERFACE WITH OTHERS 
A. Ensure required devices are installed and connected as required to fire alarm system. 

B. Coordinate requirements with local Fire Department and Fire Authority. 

END OF SECTION 
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SECTION 22 0001 
 

GENERAL PLUMBING REQUIREMENTS 
PART 1  GENERAL 
1.01 DESCRIPTION OF WORK 

A. This Division includes all labor, materials, equipment, tools, supervision, start-up services, 
Owner training, etc., including all incidental and related items, necessary to complete installation 
and successfully test and start up and operate the Plumbing systems indicated on the drawings, 
AND as described in each Section of Division 220000 Specifications, AND applicable Division 
210000 Specifications. 

B. All drawings and General Provisions of the Contract, including the General Conditions, 
Supplementary General Conditions, and Division 1 specification sections, apply to work of all 
Division 22 sections. The items in this section are not intended to supersede, but are 
supplementary to, the requirements set forth in other Divisions of the specifications.  

C. The Contractor, and his Subcontractors and Suppliers, shall include in their bid all materials, 
labor, and equipment involved, in accordance with all local customs, codes, rules, regulations; 
and secure compliance of all parts of the Specifications and Drawings regardless of Sectional 
inclusion in these Specifications. 

D. The Contractor shall be responsible for the complete and satisfactory accomplishment of all 
Work inclusive of whatever miscellaneous material and/or appurtenances are required to perfect 
the installation, and demonstrate that all plumbing systems will operate satisfactorily under 
normal operating conditions. 

1.02 DRAWINGS 
A. The drawings are diagrammatic and show the general location and arrangement of equipment, 

piping and related items. They shall be followed as closely as elements of the construction will 
permit.  The Contractor shall provide/install all plumbing systems, and associated equipment, 
complete and include all necessary offsets, fittings, and other components required due to 
interferences, space constraints, code requirements, etc. as required to provide a 
complete/functional system. 

B. The general plumbing requirements are intended to augment the drawings and specifications. 
Should conflicts occur between the drawings and the specifications, the strictest provision shall 
govern. Where there are conflicts or differences between the drawings for the various trades, 
report such conflicts or differences to the ARCHITECT and/or ENGINEER for resolution. 

C. The Contractor shall examine the drawings of all other trades in order to verify the conditions 
governing the work on the job site. Arrange work accordingly, providing all piping, fittings, traps, 
valves and accessories as may be required to meet such conditions. 

D. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the ARCHITECT and/or ENGINEER. 

E. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, plumbing drawings in all matters pertaining to plumbing trades and electrical drawings 
in all matters pertaining to electrical trades. Where there are conflicts or differences between the 
drawings for the various trades, report such conflicts or differences to the ARCHITECT and/or 
ENGINEER for resolution.  

1.03 COORDINATION OF WORK 
A. The Contractor and his Subcontractors shall be responsible for all tasks applicable to their work 

in accordance with the Specifications, Drawings, and code requirements, and shall be 
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responsible for coordinating locations and arrangements of their work to give best results with all 
other relevant trades. 

1. Coordinate his work to obtain symmetry in ceiling layouts, so that sprinkler heads, lights, 
diffusers, etc. are coordinated and are installed per the Architectural reflected ceiling plan. 

2. Coordinate all wall, roof, floor penetrations, equipment pads, etc. with architectural and 
structural trades. 

3. Refer to architectural floor plans for exact locations/heights of fixtures (standard and barrier 
free), sinks, toilets, lavatories, etc.  Coordinate with architectural plans for details on 
casework, furniture, etc. 

4. Verify requirements of all equipment with shop drawing submittals prior to installation - notify 
Architect/Engineer of any conflicts between shop drawings and plans. 

5. Coordinate locations of plumbing items that require access (i.e. isolation valves, balance 
valves, etc.) with reflected ceiling plan.  Items located above hard non-accessible ceilings 
shall be provided with access doors as required. 

6. Do not route/locate below grade piping below, or with 45 degrees of the bottom corner of, 
foundation walls/footings.  Coordinate with structural trades prior to installing piping. 

7. Verify clearance requirements of all electrical and mechanical equipment/systems prior to 
the installation of any new work.  Plumbing equipment, piping, systems, etc. shall not 
interfere with electrical equipment spaces.  Electrical conduit and equipment clearances 
shall not interfere with mechanical equipment spaces. 

1.04 INSPECTION OF SITE AND PROJECT DOCUMENTATION 
A. The CONTRACTOR shall visit the site and examine/verify the conditions under which the work 

must be conducted before submitting proposal.  Examine the drawings and specifications of all 
other trades including Mechanical, Architectural, Structural and Electrical. 

B. The submitting of a proposal implies that the CONTRACTOR has visited the site, examined all 
contract documents, and understands the conditions under which the work must be conducted. 

C. The CONTRACTOR shall notify the ARCHITECT and/or ENGINEER, prior to submitting his bid 
via Request For Information (RFI), of any potential problems that he has identified during his 
inspection of the site or from the review of plans/specifications.  RFIs must be submitted at least 
5 working days prior to bid opening. 

1.05 GENERAL SUPPORT REQUIREMENTS 
A. Provide all necessary angle/brackets, hangers, or supplementary supporting steel as required 

for adequate support for all piping, ductwork, and equipment.  Secure approval from Architect 
and/or Structural Engineer, in writing, before welding or bolting to steel framing or anchoring to 
concrete structure, or cutting/coring thru structural systems 

B. Where piping or equipment is supported or suspended from concrete construction, provide 
approved concrete inserts in formwork to receive hanger rods, such as Unistrut or Powerstrut, 
and where installed in metal deck, use Ramset or Welds as required. 

C. Install plumbing and mechanical piping systems with adequate anchors, guides, expansion 
loops, etc. as required to provide for piping expansion/contraction. 

1.06 GUARANTEE 
A. CONTRACTOR shall guarantee that all labor, materials, and equipment are free from defects 

and agrees to replace or repair any part of this installation which becomes defective within a 
period of one year from the date of substantial completion following final acceptance.  
Acceptance date of substantial completion shall be as determined by the ARCHITECT and/or 
ENGINEER. 



Otsego County EMS Building – Addition and Remodel June 18, 2015 
 

GENERAL PLUMBING REQUIREMENTS 
 22 0001 - 3   

B. The CONTRACTOR shall file with the OWNER any and all guarantees from the equipment 
manufacturers including the operating conditions and performance capacities they are based on. 

1.07 CODES, PERMITS AND FEES 
A. Refer to Division 1, General Conditions and Supplementary Conditions. 

B. Unless otherwise indicated, all required permits, plan reviews, licenses, inspections, approvals 
and fees for mechanical work shall be secured and paid for by the CONTRACTOR.  

C. All work shall be executed in accordance with the latest enforceable rules and regulations set 
forth in local and state codes. 

1. Mechanical and Plumbing systems shall be installed per current jurisdictional codes 
(Michigan Mechanical Code, Michigan Plumbing Code, International Fuel Gas Code, etc.), 
current NFPA codes (NFPA 101, NPFA 90, etc.), and applicable sections of the Michigan 
Building Code.  

D. In the event that the plans and specifications conflict with any rules, regulations, or codes 
applying, said rules, regulations and codes shall govern. 

E. Where the drawings and/or specifications indicate materials or construction in excess of code 
requirements, the drawings and/or specifications shall govern. 

F. Contractor shall prepare any detailed drawings or diagrams which may be required by the 
governing authorities (i.e. fire protection plans, etc.). 

1.08 UTILITIES 
A. The CONTRACTOR shall be responsible for coordinating, obtaining service, and advising the 

ENGINEER, and utility company(s) for the domestic water, sanitary sewer, storm sewer and 
natural/propane gas service installations. 

B. Rules of local utility companies shall be complied with. The CONTRACTOR shall check with 
each utility company supplying service to the installation (i.e. water, gas, sewer, storm, etc.) and 
coordinate service requirements including, but not limited to, all valves, meters, etc. which will be 
required. The CONTRACTOR shall provide an allowance for all utility costs in his bid.  

C. In the event that the plans and specifications conflict with any utility rules, regulations, or codes 
applying, said utility rules, regulations and codes shall govern. 

1.09 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the CONTRACTOR proposes to use in the work that are not specifically named in 

the contract documents must be submitted for review. Such items must be submitted to the 
ARCHITECT and/or ENGINEER for approval a minimum of ten (10) days prior to bid opening. 
Requests for prior approval must be accompanied by complete catalog information, including but 
not limited to, model, size, accessories, complete electrical information and performance data in 
the form given in the equipment schedule on the drawings at stated design conditions. Where 
items are referred to by symbolic designations on the drawings, all requests for prior approval 
shall bear the same designations. 

1.10 MATERIAL AND EQUIPMENT MANUFACTURERS 
A. All items of equipment shall be furnished complete with all accessories normally supplied with 

the catalog items listed and all other accessories necessary for a complete and satisfactory 
operating system. All equipment and materials shall be new and shall be standard products of 
manufacturers regularly engaged in the production of plumbing, heating, ventilating and air 
conditioning equipment and shall be the manufacturer's latest design. 

B. If an approved manufacturer is other than the manufacturer used as the basis for design, the 
equipment of product provided shall be equal in quality, durability, appearance, capacity and 
efficiency through all ranges of operation, shall conform with arrangements and space limitations 
of the equipment shown on the plans and/or specified, shall be compatible with the other 



Otsego County EMS Building – Addition and Remodel June 18, 2015 
 

GENERAL PLUMBING REQUIREMENTS 
 22 0001 - 4   

components of the system and shall comply with the requirements for Substitution Items 
Requiring Prior Approval specified in this Section of the Specifications. All costs to make these 
items of equipment comply with these requirements including, but not limited to, piping, sheet 
metal, electrical work, and building alterations shall be included in the original bid. 

C. All package unit skid mounted equipment that are factory assembled shall meet, in detail, the 
products named and specified within each section of the detailed mechanical and electrical 
specifications. 

1.11 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 
A. Provide compete maintenance and operating instructional manuals covering all plumbing 

equipment as specified herein, Division 1 requirements, and individual equipment specification 
sections. 

B. The O&M data shall be bound in a suitable number of 3" or 4", 3-ring, hard cover binders.  
Permanently imprinted on the cover shall be the words, "Manufacturer's Operation and 
Maintenance Data", project title, location of project, and the date.  A table of contents shall be 
provided in the front of each binder. 

C. Maintenance and operating instructional manuals shall be job specific to this project. Generic 
manuals are not acceptable.  Each piece of equipment in the O&M manual shall be identified as 
identified on the project drawings (i.e. Lavatory LAV-1, Pump P-1, etc.).    

D. Internally subdivide the binder contents with permanent page dividers, organized by specification 
section and/or major equipment/systems (i.e. Plumbing Equipment, Plumbing Fixtures, 
Plumbing Specialties, etc.) 

E. Contents:  Each volume of O&M manual shall have three parts:  

1. Part 1:  A directory listing names, addresses, and telephone numbers of Architect/Engineer, 
Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  O&M data, arranged and subdivided by major equipment/systems.  For each 
category, identify names, addresses, and telephone numbers of Subcontractors and 
suppliers: 

a. List of equipment. 

b. Copies of Shop drawings and product data, approved by Architect/Engineer. 

c. Installation and operational procedures. 

d. Routine maintenance procedures. 

e. Trouble shooting procedures. 

f. Complete parts lists by nomenclature, manufacturer's part number and use. 

g. Recommended spare parts lists. 

h. Lubrication chart listing all types of lubricants to be used for each piece of equipment and 
the recommended frequency of lubrication. 

i. Complete wiring and schematic diagrams. 

j. Elevations and/or sections cut through all of the major equipment and sub-assemblies. 

3. Part 3: Project documents and certificates, including the following: 

a. Testing, Adjusting, and Balance Reports (approved by Engineer). 

b. Warranty Certificates. 

c. Copies of approved construction permits. 

F. A minimum of two (2) copies of all approved Operation and Maintenance literature shall be 
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furnished to the OWNER within 10 days after final inspection.  O&M manuals must be 
completed prior to start of OWNER training as the manuals shall be used as the basis of the 
training. 

1.12 SHOP DRAWINGS/SUBMITTALS 
A. Refer to General Conditions and Supplementary General Conditions. 

B. All shop drawings shall be submitted in groupings of similar and/or related items.  Incomplete 
submittal groupings will be returned unchecked. 

C. Submit fire protection system shop drawings, product data and hydraulic calculations to local 
authorities having jurisdiction, the OWNER'S insuring agency, and the ARCHITECT and/or 
ENGINEER for approval prior to fabrication or installation. Submit proof of approval to 
ARCHITECT and/or ENGINEER. 

D. Unless noted otherwise, submit digital (.pdf format) copies of complete manufacturer's shop 
drawings for all plumbing equipment, valves, specialties, wiring diagrams and control diagrams 
including, but not limited to the items listed below.  Where items are referred to by symbolic 
designation on the drawings and specifications, all submittals shall bear the same designation. 
Refer to other Sections of the plumbing specifications for additional requirements.  

22 1006  Plumbing Piping Specialties 

22 3000  Plumbing Equipment 

22 4000  Plumbing Fixtures 

1.13 INSTRUCTION OF OWNER PERSONNEL 
A. Before final inspection the CONTRACTOR shall instruct OWNER's designated personnel in 

operation, adjustment and maintenance of plumbing equipment and systems at agreed upon 
times. 

B. For equipment requiring seasonal operation, perform instructions for other seasons within six 
months. 

C. Use Operation and Maintenance Manuals as basis for instruction. Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

D. Prepare and insert additional data in Operation and Maintenance Manual when need for such 
data becomes apparent during instruction. 

1.14 RECORD DRAWINGS 
A. The CONTRACTOR shall keep accurate notes of all deviations from the construction documents 

and discrepancies of construction on field drawings as they occur.  The marked up field 
documents shall be available for review by the ARCHITECT and/or ENGINEER, and OWNER at 
their request. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.01 INSTALLATION OF EQUIPMENT 

A. Install equipment in strict accordance with all directions and recommendations furnished by the 
manufacturer. Where such directions are in conflict with the drawings and specifications, report 
such conflicts to the ARCHITECT and/or ENGINEER for resolution. 

3.02 WORK INVOLVING OTHER TRADES 
A. Certain items of equipment or materials specified in the Plumbing Division may have to be 

installed by other trades due to code requirements or union jurisdictional requirements.  In such 
instances, the Contractor shall complete the work through an approved, qualified subcontractor 
and shall include the full cost for same in his bid. 
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3.03 COORDINATION 
A. Install work to avoid interference with work of other trades including, but not limited to, 

architectural and electrical trades. Remove and relocate any work that causes an interference at 
CONTRACTOR's expense. Disputes regarding the cause of an interference shall be resolved by 
the ARCHITECT and/or ENGINEER. 

3.04 CHASE, SHAFTS AND RECESSES 
A. Coordinate with structural, architectural and other trades to ensure accurate location and size of 

chases, shafts and recesses required for plumbing systems/piping. 

3.05 SLEEVES 
A. Provide and install Schedule 40 black steel pipe sleeves, cut to length, wherever pipes pass 

through above grade walls and floors.  Provide and install galvanized steel pipe sleeves, cut to 
length, wherever pipes pass through below grade foundation walls and slab on grade floors. 
Sleeves shall terminate flush with walls in finished areas.  All sleeves through the floor are to 
extend two (2) inches above finish floor. 

B. Provide escutcheons at each penetration through walls, floors, and ceilings in exposed areas. 

C. Patch sleeves to match building material. 

3.06 SEALING OF PLUMBING OPENINGS 
A. Seal the space around pipes and sleeves through walls, floors and ceilings. 

B. Provide adequate clearance to allow for proper pipe movement and sealing. 

C. Provide/install fireproof wall and floor sleeves as required by applicable building codes at all 
applicable wall, ceiling, and floor penetrations.  Refer to Architectural plans for wall assembly 
ratings. 

D. Sleeves placed in floors shall be flush with the underside of the floor construction and shall have 
planned, square ends, extending 2 inches above the finished floor, unless otherwise noted or 
detailed. 

E. Where sleeves pass through reinforced concrete floors, they shall be properly set in position 
prior to concrete pouring in such a way that they will be maintained in position until the concrete 
is set. 

F. Pipes passing through below grade perimeter walls or slabs on grade shall have the space 
between the pipe and sleeve sealed watertight with a mechanically expandable elastomer seal 
device. 

G. Penetrations through fire rated floors and walls shall be firestopped in accordance with 
applicable building code requirements with UL and FMRC approved materials and shall have a 
fire rating equal to or greater than the fire partition rating.  Refer to architectural plans for 
locations and assembly ratings. 

1. Packing:  Refractory fiber or ceramic fiber. 

a. Manufacturers: 

1) Carborundum Fiberfrax. 

2) Johns-Manville - Cerafelt. 

3) Eagle Picher Epitherm 1200. 

4) Babcock and Wilcox Kaowool. 

2. Fire stop sealant. 

a. Manufacturers: 
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1) Hilti 

2) Tremco 

3) Mameco 

4) Pecora 

3. Where combustible pipes, tubes, vents, etc. penetrate a fire rated assembly, such 
penetrations shall be protected by an approved through-penetration fire stop collar/sealant 
system per the building code. 

a. Through -penetration firestop systems shall be tested in accordance with ASTM E814 
with a minimum positive pressure differential of 0.01 inch WG.  Through penetration 
firestop systems shall have a "F" rating and a "T" rating of not less than 1 hour but not 
less than the required rating of the assembly penetrated. 

b. Hilti CP 642 Firestop Collar. 

c. Hilti FS-ONE High Performance Intumescent Firestop Sealant. 

d. 3M Fire Barrier PPD Plastic Pipe Device. 

e. 3M Fire Barrier Intumescent Firestop Sealant. 

3.07 CUTTING, CORING AND PATCHING 
A. Refer to General Conditions 

B. The CONTRACTOR shall perform all cutting, coring, and patching that may be necessary for the 
installation of their Work.  All cutting, coring, patching and repair work shall be performed by the 
CONTRACTOR through qualified Subcontractors. CONTRACTOR shall include full cost of same 
in his bid. 

C. Secure approval form Architect and/or Structural Engineer, in writing, before cutting, 
welding/bolting to, or anchoring from any structural building components (i.e. structural steel, 
load bearing walls, footings/foundations, concrete floors/ceilings, etc.). 

3.08 EXCAVATION AND BACKFILLING 
A. Provide all excavation, trenching, tunneling and backfilling required for the plumbing work. 

B. Provide all pumping and/or well pointing required for the plumbing work. 

C. Provide foundations if required to support underground piping. 

D. Refer to Architectural/Structural specification sections for excavation and backfilling details. 

3.09 EQUIPMENT FOUNDATIONS AND SUPPORTS 
A. Shall be as required or as shown on plans or specified. 

B. Provide concrete housekeeping pads for all floor mounted plumbing equipment (i.e. pumps, 
water heaters, expansion tanks, etc.).  Concrete housekeeping pads shall be installed by 
qualified concrete trade subcontractors.  Concrete housekeeping pads shall be poured before 
equipment is installed, minimum 4" tall, with anchor bolts and sleeves to fit machine base. 
Contractor shall include full cost of concrete housekeeping pads in his bid. 

C. Coordinate concrete housekeeping pads to insure correct size, location, anchor bolts and 
sleeves. 

D. For equipment suspended form ceiling or walls, furnish and install all inserts, rods, structural 
steel frames, brackets and platforms required. Obtain approval of ARCHITECT and/or 
ENGINEER for same including loads,  locations, and methods of attachment. 

3.10 EQUIPMENT CONNECTIONS 
A. Make connections to equipment, fixtures and other items included in the work in accordance with 
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the approved shop drawings and rough-in measurements furnished by the manufactures of the 
particular equipment furnished. 

B. All piping connections to equipment shall be flanged or shall be made with unions to facilitate 
equipment removal. 

C. All piping connections to pumps, coils, and other equipment shall be installed without strain at the 
pipe connection of this equipment. 

D. Brass unions for connections of 2 inch and less and flanged union with dielectric gasket and bolt 
sleeves for 2-1/2 inch and greater shall be used for equipment connections of dissimilar metals. 

3.11 ACCESSIBILITY 
A. All equipment shall be installed so as to be readily accessible for operation, maintenance, and 

repair, as required by the equipment manufacturer and as subject to the approval of the 
ENGINEER. 

3.12 CLEANING 
A. Each trade shall be responsible for removing all debris daily as required to maintain the work 

area in a neat, orderly condition. 

B. After equipment and systems have been completed and tested, each entire system shall be 
cleaned and flushed. 

C. Prior to connection of new piping to existing piping systems, all new piping shall be subject to 
initial flushing, cleaning and final flushing. Provide temporary bypass piping and fittings, 
temporary valves and strainers, temporary water make-up piping with approved means of 
backflow prevention, and temporary pumps as needed to perform specified flushing and cleaning 
requirements. 

3.13 PAINTING 
A. All plumbing systems, equipment, piping, etc. exposed in finished areas shall be painted to 

match the surrounding finishes.  Refer to specification section 09900 - Coordinate color with 
Architect. 

3.14 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS 
A. Electrical equipment furnished by Plumbing Trades and installed by Electrical Trades shall be 

turned over to Electrical Trades in good condition. 

B. Equipment and materials shall be protected from theft, injury or damage. 

C. Materials with enamel or glaze surface, shall be protected from damage by covering and/or 
coating as recommended in bulletin, "Handling and Care of Enameled Cast Iron Plumbing 
Fixtures," issued by the Plumbing Fixtures Manufacturers Association, and as approved. 

D. Coat polished or plated metal parts with white petroleum jelly immediately after installation. 

E. Protect equipment outlets, pipe openings with temporary plugs or caps. 

F. Provide adequate storage for all equipment and materials delivered to the job site.  Equipment 
set in place in unprotected areas must be provided with temporary protection. 

3.15 GENERAL SUPPORT REQUIREMENTS 
A. Each trade shall provide all required supporting components to properly support their work. 

Supporting components/systems shall be in accordance with Code and as specified. 

B. Provide all necessary angle/brackets or supplementary steel as required for adequate support 
for all piping, ductwork, specialties, and equipment. Secure approval form ARCHITECT and/or 
Structural ENGINEER, in writing, before welding or bolting to steel framing or anchoring to 
concrete structure. 
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C. Where piping, specialties, or equipment is supported or suspended from concrete construction, 
provide approved concrete inserts in formwork to receive hanger rods, such as Unistrut or 
Powerstrut, and where installed in metal deck, use Ramset or Welds as required. 

3.16 PIPING INSTALLATION IN PLENUM SPACES 
A. Pipe and pipe fittings installed in mechanical air plenum spaces shall of non-combustible 

materials.  If PVC piping is specified as an approved material, it shall be wrapped with at least 
1.5 inches of non-combustible insulation plus continuous vapor barrier which meet building code 
required smoke and flame spread ratings. 

B. Coordinate location of mechanical plenum spaces with electrical trades for plenum rated cable 
requirements. 

3.17 DRAWINGS AND MEASUREMENTS 
A. These specifications and accompanying drawings are intended to describe and provide for 

finished work. They are intended to be cooperative, and what is called for by either the drawings 
or specifications shall be as binding as if call for by both.  The work herein described shall be 
complete in every detail. 

B. The Drawings are not intended to be scaled for rough-in measurements, nor to serve as Shop 
Drawings.  Field measurements necessary for ordering materials and fitting the installation to 
the building construction and arrangement shall be taken by the Contractor.  The Contractor 
shall check latest architectural drawings to locate equipment/fixtures/etc., check latest structural 
drawings for interferences, etc..  

3.18 PIPING SYSTEMS TESTING 
A. Test backflow prevention at connections between potable water and nonpotable water for proper 

functioning under normal operating conditions.  Provide Owner with one (1) copy of the potable 
water backflow prevention test report. 

B. Test drainage piping systems in accordance with their respective and applicable governing 
codes.  Test drainage and waste piping hydraulically by filling the system to its highest point or 
at a static head of 10 feet, whichever is higher. 

C. Pressure test plumbing piping (domestic cold water, domestic hot water, hot water recirculation, 
etc.) in accordance with governing and applicable codes.  At minimum, test with water at 225 
PSIG - permissible pressure drop shall be 0 PSIG over 2 hour period. 

D. Pressure test natural gas and propane gas piping in accordance with governing and applicable 
codes.  At minimum, test with air at 100 PSIG - permissible pressure drop shall be 0 PSIG over 
2 hour period. 

3.19 DEMOLITION WORK 
A. All demolition of existing plumbing equipment and materials shall be done by the Contractor 

unless otherwise indicated. Included are all items such as, but not limited to, existing piping, 
pumps, supports and equipment where such items are not required for the proper operation of 
the modified system. 

B. In general, demolition work is indicated on the drawings. However, the Contractor shall visit the 
job to determine the full extent and character of this work. 

C. Unless specifically noted to the contrary, removed materials shall not be reused in the work.  
Salvaged materials that are to be reused shall be stored safe against damage and turned over to 
the appropriate trade for reuse. Salvaged materials of value that are not to be reused shall 
remain the property of the Owner unless such ownership is waived. Remove items from the 
systems and turn over to the Owner in their condition prior to removal.  The Owner shall move 
and store these materials. Items on which the Owner waives ownership shall become the 
property of the Contractor, who shall remove and legally dispose of, away from the premises. 

D. Work that has been cut or partially removed shall be protected against damage until covered by 
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permanent construction. 

E. Clean and flush the interior and exterior of all existing relocated equipment and its related piping, 
valves, and accessories that are to be reused of all mud, debris, pipe dope, oils, welding slag, 
loose mill scale, rust and other extraneous material so that the existing equipment and all 
accessories can be repainted and repaired as required to place in first-class working condition. 

F. Where existing equipment is to be removed, cap piping under floor, behind face of wall, above 
ceiling or at mains. 

3.20 WORK IN EXISTING BUILDINGS 
A. The Owner will provide access to existing buildings as required. Access requirements to 

occupied buildings shall be identified on the project schedule. The Contractor, once work is 
started in the existing building, shall complete same without interruption so as to return work 
areas as soon as possible to Owner. 

B. Adequately protect and preserve all existing and newly installed work.  Promptly repair any 
damage to same at Contractor's expense. 

C. Consult with the ARCHITECT and/or ENGINEER as to the methods of carrying on the work so as 
not to interfere with the Owner’s operation any more than absolutely necessary. Accordingly, all 
service lines shall be kept in operation as long as possible and the services shall only be 
interrupted at such time as will be designated by the Architect and/or Owner's Representative. 

3.21 EXTRA WORK 
A. For any extra work which may be proposed, the Contractor shall furnish to the General 

Contractor/Construction Manager, an itemized breakdown of the estimated cost of all materials 
and labor required to complete this work.  The estimate cost breakdown shall include unit prices 
(same prices for increase/decrease of work) for all materials (i.e. duct, piping, valves, equipment, 
equipment rental, etc.) and all labor (i.e. manhours, overtime, etc.) which may be required for any 
proposed extra work.  The Contractor shall not proceed until receiving a written order from the 
General Contractor establishing the agreed price and describing the work to be done. 

END OF SECTION 
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SECTION 22 0516 
 

EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Pipe loops, offsets, and expansion joints. 

1.02 SUBMITTALS 
A. Design Data:  Indicate selection calculations. 

B. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special 
procedures, and external controls. 

C. Project Record Documents:  Record installed locations of flexible pipe connectors, expansion 
joints, anchors, and guides. 

1.03 REGULATORY REQUIREMENTS 
A. Conform to UL requirements. 

PART 2  PRODUCTS 
2.01 EXPANSION 

A. General  

1. Make all required provisions to prevent damage to pipe caused by expansion or contraction 
of pipe lines and to accommodate building expansion. 

B. Expansion Loops 

1. All bends and loops shall be no lighter than for straight lengths of pipes 

2. Bends shall be of long radius conforming to Tube Turns, Inc. standard for expansion bend 
dimensions, or as otherwise dimensioned on drawings. 

3. Make riser offsets in manner to avoid pockets forming due to expansion. 

C. Alignment Guides 

1. Provide pipe alignment guides in quantities at all locations as required according to the 
manufacturer's design criteria and recommendations. Pipe alignment guides shall serve to 
guide the expansion joints, loops or bends. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Anchor pipe to building structure where required to control expansion and contraction.  
Coordinate anchoring method, location, and anchor forces with structural trades prior to 
rough-in.  Provide pipe guides so movement is directed along axis of pipe only.  Erect piping 
such that strain and weight is not on cast connections or apparatus. 

C. Provide support and equipment required to control expansion and contraction of piping.  
Provide loops, pipe offsets, or expansion joints where required. 

END OF SECTION 
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SECTION 22 0553 
 

IDENTIFICATION FOR PLUMBING SYSTEMS AND EQUIPMENT 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Nameplates. 

B. Tags. 

C. Pipe Markers. 

1.02 REFERENCE STANDARDS 
A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of 

Mechanical Engineers. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Brady Corp. 

B. Champion-America, Inc. 

C. Seton Identification Products. 

2.02 NAMEPLATES 
A. Description:  Laminated three-layer plastic with engraved letters. 

1. Letter Color:  Conform to ANSI/ASME A13.1, unless specified otherwise. 

2. Letter Height:  1/2 to 1 inch to suit the size of equipment being labeled. 

3. Background Color:  Conform to ANSI/ASME A13.1, unless specified otherwise. 

2.03 TAGS 
A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 

background color.  Tag size minimum 1-1/2 inch diameter. 

2.04 PIPE MARKERS 
A. Comply with ASME A13.1. 

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

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

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

PART 3  EXECUTION 
3.01 PREPARATION 

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

3.02 INSTALLATION 
A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply 

with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 
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B. Install tags with corrosion resistant chain. 

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

D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions. 

E. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried 
pipe. 

F. Identify plumbing equipment (i.e. water heaters, sump pumps, etc.) with plastic nameplates.  
Small devices, such as in-line pumps, may be identified with tags. 

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

H. Tag automatic controls, instruments, and relays.  Key to control schematic. 

I. Identify piping, concealed or exposed, with plastic pipe markers.  Use tags on piping 3/4 inch 
diameter and smaller.  Identify service, flow direction, and unique pressure or temperature if 
necessary to distinguish between other systems.  Install in clear view and align with axis of 
piping.  Locate identification not to exceed 20 feet on straight runs including risers and drops, 
adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and at each 
obstruction.  Arrows and markers shall be mounted to provide unobstructed visibility from floor 
level. 

J. Paint exposed piping per specification section 09900. 

END OF SECTION 
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SECTION 22 0719 
 

PLUMBING PIPING INSULATION 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Piping insulation. 

B. Jackets and accessories. 

1.02 REFERENCE STANDARDS 
A. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

B. ASTM B 209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
[Metric]. 

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

D. ASTM C 195 - Standard Specification for Mineral Fiber Thermal Insulating Cement. 

E. ASTM C 449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and 
Finishing Cement. 

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

G. ASTM C 533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation. 

H. ASTM C 534/C 534M - Standard Specification for Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form. 

I. ASTM C 547 - Standard Specification for Mineral Fiber Pipe Insulation. 

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

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

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

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

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

1.03 SUBMITTALS 
A. Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for each service, and locations. 

B. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable 
workmanship and installation standards will be achieved. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than 10 years of documented experience. 

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this 
section with minimum 10 years of experience. 

C. Where insulation and covering is specified or required to include a vapor barrier, it is critical that 
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the integrity of the vapor barrier is maintained.  Do not use fasteners that may unintentionally 
penetrate the vapor barrier.  Where fasteners must penetrate the vapor barrier, the vapor barrier 
shall be repaired with a patch or tape of the same material. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Accept materials on site, labeled with manufacturer's identification, product density, and 

thickness. 

B. Store insulation in original wrapping and protect from weather, dirt, chemicals, and damage. 

1.06 FIELD CONDITIONS 
A. Maintain ambient conditions required by manufacturers of each product. 

B. Maintain temperature before, during, and after installation for minimum of 24 hours. 

1.07 INSULATION OF EXISTING SYSTEMS 
A. On renovation/addition projects where existing piping systems are being modified the existing 

piping systems shall be reinsulated as required to maintain sealed insulation/vapor barrier. 

B. After completion of any required asbestos abatement, reinsulate all existing systems. 

PART 2  PRODUCTS 
2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

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

B. Where insulation and covering is specified or required to include a vapor barrier, it is critical that 
the integrity of the vapor barrier is continuously maintained.  Fasteners or other securing 
devices that may unintentionally penetrate, or damage, the vapor barrier are prohibited.  Where 
fasteners must penetrate the vapor barrier, the vapor barrier shall be repaired. 

2.02 GLASS FIBER 
A. Manufacturers: 

1. Knauf Insulation:  www.knaufusa.com. 

2. Johns Manville Corporation:  www.jm.com. 

3. Owens Corning Corp:  www.owenscorning.com. 

4. CertainTeed Corporation:  www.certainteed.com. 

B. Insulation:  ASTM C 547 and ASTM C 795; rigid molded, noncombustible. 

1. 'K' value:  ASTM C 177, 0.24 at 75 degrees F. 

2. Maximum service temperature:  850 degrees F. 

3. Maximum moisture absorption:  0.2 percent by volume. 

4. Density:  3.5 lb./cu. ft. 

C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; 
moisture vapor transmission when tested in accordance with ASTM E 96 of 0.02 perm-inches.  
Secure with self-sealing longitudinal laps and butt strips. 

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers. 

E. Vapor Barrier Lap Adhesive: 

1. Compatible with insulation as recommended by insulation manufacturer. 

F. Insulating Cement/Mastic: 
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1. ASTM C 195; hydraulic setting on mineral wool. 

G. Fibrous Glass Fabric: 

1. Cloth:  Untreated; 9 oz./sq. yd. weight. 

2. Blanket:  1.0 lb./cu ft. density. 

H. Indoor Vapor Barrier Finish: 

1. Vinyl emulsion type acrylic, compatible with insulation, white color. 

I. Outdoor Vapor Barrier Mastic: 

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color. 

J. Outdoor Breather Mastic: 

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color. 

K. Insulating Cement: 

1. ASTM C 449/C 449M. 

2.03 HYDROUS CALCIUM SILICATE 
A. Manufacturers: 

1. Johns Manville Corporation; Model Thermo-12/Blue:  www.jm.com. 

2. Ownes-Corning; Model Kaylo Pink: 

3. Pablo Div., Fiberboard Corp.; Model Super Caltemp Gold:  www.jm.com. 

B. Insulation:  ASTM C 533 and ASTM C 795; rigid molded, asbestos free, gold color. 

1. 'K' value:  ASTM C 177 and C518; 0.44 at 300 degrees F, when tested in accordance with 
ASTM C 177 or ASTM C 518. 

2. Maximum service temperature:  1200 degrees F. 

3. Density:  15 lb./cu ft. 

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers. 

D. Insulating Cement: 

1. ASTM C 449/C 449M. 

2.04 FLEXIBLE ELASTOMERIC CELLULAR INSULATION (CELLULAR FOAM) 
A. Manufacturer: 

1. Armacell International:  www.armacell.com. 

2. Armstrong "AP Armaflex". 

3. Rubatex Corp. 

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM C 
534 Grade 3; use molded tubular material wherever possible.  Insulation shall not be used on 
stainless steel. 

1. K Value:  ASTM C177 or C518; 0.27 at 75 degrees F. 

2. Minimum Service Temperature:  -40 degrees F. 

3. Maximum Service Temperature:  220 degrees F. 

4. Maximum Service Absorption:  ASTM D1056; 1.0 percent (pipe) by volume, 1.0 percent 
(sheet) by volume. 
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5. Maximum Vapor Transmission:  ASTM E96; 0.20 perm inches. 

6. Maximum Flame Spread:  ASTM E84; 25. 

7. Maximum Smoke Developed:  ASTM E84; 50. 

8. Connection:  Waterproof vapor barrier adhesive. 

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation. 

2.05 JACKETS 
A. PVC Plastic. 

1. Manufacturers: 

a. Johns Manville Corporation:  www.jm.com. 

b. Knauf. 

c. Ceel-Co. 

d. Certain Teed. 

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color. 

a. Minimum Service Temperature:  0 degrees F. 

b. Maximum Service Temperature:  150 degrees F. 

c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance 
with ASTM E 96/E 96M. 

d. Maximum Flame Spread:  ASTM E84; 25. 

e. Maximum Smoke Developed:  ASTM E84; 50. 

f. Thickness:  15 mil. 

g. Connections:  Pressure sensitive color matching vinyl tape. 

h. Jacket shall be ultraviolet-resistant. 

i. Jackets shall meet USDA and FDA requirements where applicable. 

3. Covering Adhesive Mastic: 

a. Compatible with insulation. 

PART 3  EXECUTION 
3.01 EXAMINATION 

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

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

C. Equipment nameplates, identification tags, etc. shall not be covered by insulation. 

3.02 INSTALLATION 
A. Install in accordance with manufacturer's instructions. 

B. Exposed Piping, located within 10 feet of finished floor:  Locate insulation and cover seams in 
least visible locations.  Install PVC jackets and fitting covers. 

C. Glass fiber insulated pipes conveying fluids below ambient temperature: 

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 
longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 
clinch expanding staples and vapor barrier mastic.  Vapor barrier shall be continuous. 
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2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers. 

3. Provide calcium silicate inserts or other heavy density insulating material suitable as 
approved by the Engineer for the planned temperature range, where pipes pass through 
walls, sleeves, pipe hangers/rollers, and other pipe penetrations. 

4. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible etc.  
Bevel and seal ends of insulation.  Provide removable insulation access sections to permit 
access and removal of unions, flanges, and strainer baskets.  Access sections shall be 
capable of removal and replacement with no damage to adjacent insulation. 

D. Glass fiber insulated pipes conveying fluids above ambient temperature: 

1. Provide standard jackets, with vapor barrier, factory-applied or field-applied.  Secure with 
self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with 
outward clinch expanding staples. 

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

3. Finish with tape and white paintable vapor barrier jacket. 

4. Provide calcium silicate inserts or other heavy density insulating material suitable as 
approved by the Engineer for the planned temperature range, where pipes pass through 
walls, sleeves, pipe hangers/rollers, and other pipe penetrations. 

5. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible 
connections, pump bodies, and expansion joints.  Bevel and seal ends of insulation. 

E. Provide removable insulation covers for providing access/removal of unions, flanges, etc.  
Access sections shall be capable of removal and replacement with no damage to adjacent 
insulation. 

F. Inserts and Shields: 

1. Application:  Piping 1 inches diameter or larger. 

2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.  All 
piping, all sizes, shall have shields installed between the pipe hangers and insulation or 
inserts. 

3. Insert location:  Between support shield and piping and under the finish jacket. 

4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as adjoining 
insulation; may be factory fabricated. 

5. Insert material:  Hydrous calcium silicate insulation (or other heavy density insulating 
material, as approved by the Engineer, for the planned temperature range). 

G. Continue insulation through walls, sleeves, pipe hangers/rollers, and other pipe penetrations.  
Install steel sleeves at all wall and floor penetrations.  Finish at supports, protrusions, and 
interruptions.  At fire separations, fire caulk per building code requirements.   

H. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces subject to damage (less 
than 10 feet above finished floor):  Finish with PVC jacket and fitting covers. 

I. Buried Piping:  Provide factory fabricated assembly with inner all-purpose service jacket with 
self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil thick aluminum 
foil sandwiched between three layers of bituminous compound; outer surface faced with a 
polyester film. 

J. Drains and traps above finished areas, receiving cold condensate drains, shall be insulated. 

K. Ends of insulation shall be sealed off.  Spray paint is not acceptable.  There shall be no 
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exposed ends. 

L. Insulation not properly installed shall be removed and replaced or repaired as necessary. 

M. Insulation on hot surfaces shall be applied while the surfaces are hot to avoid breaking of 
insulation during expansion of piping. 

3.03 SCHEDULES 
A. Plumbing Systems: 

1. Domestic Hot Water Supply: 

a. Glass Fiber Insulation: 

1) Pipe Size Range:  2 inch and smaller. 

a) Thickness: 1.0 inch. 

2. Domestic Hot Water Recirculation: 

a. Glass Fiber Insulation: 

1) Pipe Size Range:  2 inch and smaller. 

a) Thickness:  1.0 inch. 

3. Domestic Cold Water: 

a. Glass Fiber Insulation: 

1) Pipe Size Range:  All sizes. 

a) Thickness:  1.0 inch. 

4. Equipment Drain Piping (conveying cold condensate drainage): 

a. Glass Fiber Insulation: 

1) Pipe Size Range:  All sizes. 

a) Thickness:  0.5 inch. 

b. Cellular Foam Insulation: 

1) Pipe Size Range:  All sizes. 

a) Thickness:  0.5 inch 

5. Plumbing Vents (metal piping only) Within 10 Feet of the Exterior: 

a. Glass Fiber Insulation: 

1) Pipe Size Range:  1-1/4 inch and larger. 

a) Thickness:  0.5 inch. 

b. Cellular Foam Insulation: 

1) Pipe Size Range:  1-1/4 inch and larger. 

a) Thickness:  0.5 inch. 

END OF SECTION 



Otsego County EMS Building – Addition and Remodel June 18, 2015 
 

PLUMBING PIPING 
 22 1005 - 1   

SECTION 22 1005 
 

PLUMBING PIPING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Pipe, pipe fittings, valves, and connections for piping systems. 

1. Sanitary sewer. 

2. Domestic water. 

3. Gas. 

1.02 REFERENCE STANDARDS 
A. ANSI Z21.22 - American National Standard for Relief Valves and Automatic Gas Shutoff Devices 

for Hot Water Supply Systems. 

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

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 
Mechanical Engineers (ANSI B16.18). 

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The American 
Society of Mechanical Engineers. 

E. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; The American Society of 
Mechanical Engineers. 

F. ASME B31.1 - Power Piping; The American Society of Mechanical Engineers (ANSI/ASME 
B31.1). 

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

H. ASME (BPV IV) - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of 
Heating Boilers; The American Society of Mechanical Engineers. 

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

J. ASTM A 74 - Standard Specification for Cast Iron Soil Pipe and Fittings. 

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

L. ASTM B 32 - Standard Specification for Solder Metal. 

M. ASTM B 88 - Standard Specification for Seamless Copper Water Tube. 

N. ASTM B 88M - Standard Specification for Seamless Copper Water Tube (Metric). 

O. ASTM C 564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings. 

P. ASTM D 2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) 
Plastic Piping Systems. 

Q. ASTM D 2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and 
Vent Pipe and Fittings. 

R. ASTM D 2855 - Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride) 
(PVC) Pipe and Fittings. 

S. ASTM D 3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and 
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Fittings. 

T. ASTM F 477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe. 

U. ASTM F 679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic 
Gravity Sewer Pipe and Fittings. 

V. AWS D10.9 - Specifications for Qualification of Welding Procedures and Welders for Piping and 
Tubing. 

W. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; American Water 
Works Association (ANSI/AWWA C105/A21.5). 

X. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; 
American Water Works Association (ANSI/AWWA C111/A21.11). 

Y. AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast, for Water; American Water Works 
Association (ANSI/AWWA C151/A21.51). 

Z. AWWA C651 - Disinfecting Water Mains; American Water Works Association (ANSI/AWWA 
C651). 

AA. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and 
Storm Drain, Waste and Vent Piping Applications; Cast Iron Soil Pipe Institute. 

BB. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe 
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; Cast Iron Soil 
Pipe Institute. 

CC. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements. 

DD. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 
Elements. 

EE. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements. 

FF. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements. 

GG. MSS SP-58 - Pipe Hangers and Supports - Materials, Design and Manufacture; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.. 

HH. MSS SP-67 - Butterfly Valves; Manufacturers Standardization Society of the Valve and Fittings 
Industry, Inc.. 

II. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.. 

JJ. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.. 

KK. MSS SP-78 - Cast Iron Plug Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.. 

LL. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; Manufacturers Standardization 
Society of the Valve and Fittings Industry, Inc.. 

MM. MSS SP-85 - Cast Iron Globe & Angle Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.. 

NN. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.. 

OO. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; 
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.. 

PP. NFPA 54 - National Fuel Gas Code; National Fire Protection Association. 
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QQ. NFPA 58 - Liquefied Petroleum Gas Code; National Fire Protection Association. 

RR. ASTM A 536 - Standard Specification for Ductile Iron Castings. 

SS. ASTM F 1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for 
use in Piping Applications. 

1.03 SUBMITTALS 
A. Project Record Documents:  Record actual locations of valves. 

1.04 QUALITY ASSURANCE 
A. Perform Work in accordance with State of Michigan, standards. 

B. Valves:  Bear UL and FMRC label or marking.  Manufacturer's name and pressure rating 
marked on valve body. 

C. Solder containing lead may not be used for any systems. 

D. Test drainage piping systems in accordance with their respective and applicable governing 
codes.  Test drainage and waste piping hydraulically by filling the system to its highest point or 
at a static head of 10 feet, whichever is higher. 

E. Pressure test plumbing piping (domestic cold water, domestic hot water, hot water recirculation, 
etc.) in accordance with governing and applicable codes.  At minimum, test with water at 225 
PSIG - permissible pressure drop shall be 0 PSIG over 2 hour period. 

F. Pressure test natural gas/propane gas piping in accordance with governing and applicable 
codes.  At minimum, test with air at 100 PSIG - permissible pressure drop shall be 0 PSIG over 
2 hour period. 

1.05 REGULATORY REQUIREMENTS 
A. Perform Work in accordance with State and local plumbing and mechanical codes. 

B. Conform to applicable code for installation of backflow prevention devices. 

C. Provide certificate of compliance from authority having jurisdiction indicating approval of 
installation of backflow prevention devices. 

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

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

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

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

1.07 FIELD CONDITIONS 
A. Do not install underground piping when bedding is wet or frozen. 

PART 2  PRODUCTS 
2.01 SANITARY SEWER WASTE AND VENT PIPING (SAN, V), BURIED WITHIN 5 FEET OF 

BUILDING 
A. Cast Iron Pipe:  ASTM A 74 extra heavy weight. 

1. Fittings:  Cast iron. 

2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C 564 neoprene gaskets 
or lead and oakum. 
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B. Cast Iron Pipe:  CISPI 301, hubless. 

1. Fittings:  Cast iron. 

2. Joints:  CISPI 310, neoprene gasket and stainless steel clamp and shield assemblies. 

C. PVC Pipe:  ASTM D 2665 or ASTM D 3034. 

1. Fittings:  PVC. 

2. Joints:  Solvent welded, with ASTM D 2564 solvent cement. 

3. Note:  All pipes passing under footings, or through foundation walls, shall be cast iron 
(hubless, service weight piping) or sleeved through a steel pipe sleeve. 

2.02 SANITARY WASTE AND VENT PIPING (SAN, V), ABOVE GRADE 
A. Cast Iron Pipe:  CISPI 301, hubless, service weight. 

1. Fittings:  Cast iron. 

2. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies. 

B. PVC Pipe:  ASTM D 2665. 

1. Fittings:  PVC. 

2. Joints:  Solvent welded, with ASTM D 2564 solvent cement. 

3. Note:  Only use PVC piping where allowed by Building Codes - do not use PVC piping 
exposed in occupied spaces, or in return air plenums. 

4. Note:  PVC piping is not approved for use where exposed to damage (i.e. surface mounted 
in a storage room, mechanical rooms, etc.). 

2.03 DOMESTIC COLD WATER PIPING (CW), BURIED WITHIN 5 FEET OF BUILDING 
A. Ductile Iron Pipe:  AWWA C151/A21.51. 

1. Fittings:  Ductile or gray iron, standard thickness, with AWWA C105 polyethylene jacket or 
double layer half-lapped 10 mil polyethylene tape. 

2. Joints:  AWWA C111/A21.11, rubber gasket with 3/4 inch diameter rods. 

3. Pipe encasement:  AWWA C105 polyethylene jacket or double layer, half-lapped 10 mil 
polyethylene tape. 

B. Soft Copper Tubing:  Type K, ASTM B88, seamless and jointless soft copper tubing may be 
used for sizes 3 inch and smaller.  No solder joints shall be permitted on below grade copper 
tubing. 

C. Minimum System Pressure Rating:  160 psig. 

2.04 DOMESTIC HOT WATER (HW), DOMESTIC COLD WATER (CW), AND DOMESTIC HOT WATER 
RETURN (HWR) PIPING, ABOVE GRADE 
A. Copper Tube:  ASTM B 88 (ASTM B 88M), Type L (B), Drawn (H). 

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze. 

2. Joints:  ASTM B 32, solder, Grade 95TA. Solder containing lead will not be permitted. 

B. Minimum System Pressure Rating:  125 psig. 

C. Isolation Valves:  Gate or ball valves for sizes 2 inch and smaller, gate or butterfly valves for 
sizes 2-1/2 inch and larger. 

D. Exposed piping for sinks, toilets, urinals, etc. shall be chrome plated.  Refer to fixture 
specifications for details. 
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2.05 NATURAL GAS PIPING (G), BURIED WITHIN 5 FEET OF BUILDING 
A. Steel Pipe:  ASTM A 53/A 53M Schedule 40 black. 

1. Fittings:  ASTM A 234/A 234M, wrought steel welding type. 

2. Joints:  ASME B31.1, welded. 

3. Jacket:  AWWA C105/A21.5 polyethylene jacket or double layer, half-lapped 10 mil 
polyethylene tape. 

B. Soft Copper Tubing:  ASTM B88, seamless and jointless soft copper tubing may be used for 
sizes 2 inch and smaller.  No solder joints shall be permitted on below grade copper tubing. 

C. For sizes 2" and less:  Pre-sleeved stainless steel flexible gas pipe with fully ventable 
polyethylene sleeve.  Manufacturer:  OmegaFlex "TracPipe PS-2".  

2.06 NATURAL GAS PIPING (G), ABOVE GRADE 
A. Steel Pipe:  ASTM A 53/A 53M Schedule 40 black. 

1. Fittings:  ASME B16.3, malleable iron, or ASTM A 234/A 234M, wrought steel welding type. 

2. Joints:  NFPA 54, threaded or welded to ASME B31.1. 

B. Corrugated Stainless Steel Tubing (CSST):  ASTM A240, type 304 stainless steel with a 
minimum nominal wall thickness of 0.010 inches.  System shall comply with ANSI LC-1 
"Standard for Fuel Gas Piping Using Corrugated Stainless Steel Tubing (CSST), and carrying 
listings by CSA International (Certification Number 1009875), ICC Evaluation Services (Report 
Number ESR-1031) and IAPMO Research & Testing (Certificate of Listing Number 3250). 

1. Fittings:  Corrugated stainless steel tube fittings:  Mechanical tube fittings manufactured 
from ASTM B16 type 360 brass whose design incorporates a double wall flare for gas-tight 
seal with mechanical capture of the jacket for enhanced tubing protection.  Include ends 
with threads according to ASME B1.20.1 for connection to threaded pipe or fittings. 

2. Protective Coating:  Furnish corrugated stainless steel tubing with factory-applied corrosion 
-resistant polyethylene jacket for use in corrosive atmosphere.  Coating properties include 
the following: 

a. Corrugated stainless steel tube jacket shall be UV-Resistant polyethylene meeting the 
requirements of ASTM E84 for flame spread and smoke density. 

3. Low pressure, 0.5 psig (14 inch Water Column) or less, Natural Gas Systems:  Use the 
following : 

a. 1/2 to 2-inch NPS:  Corrugated stainless steel tube and brass fittings. 

4. Medium pressure, over 0.5 psig (14 inch Water Column) up to 5 psig, Natural Gas Systems:  
Use the following : 

a. 1/2 to 2-inch NPS:  Corrugated stainless steel tube and brass fittings. 

C. Isolation Valves:  AGA approved and UL listed ball valves for sizes 3 inch and smaller and UL 
listed lubricated plug valves for sizes 4 inches and larger. 

2.07 FLANGES, UNIONS, AND COUPLINGS 
A. Unions for Pipe Sizes 2-1/2 inches and Under: 

1. Ferrous pipe:  Class 150 malleable iron threaded unions. 

2. Copper tube and pipe:  Class 150 bronze unions with soldered joints. 

B. Flanges for Pipe Size Over 2-1/2 inches: 

1. Ferrous pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; preformed 
neoprene gaskets. 
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a. Flange Adapter: Flat face, ductile iron housings with elastomer pressure responsive 
gasket, for direct connection to ANSI Class 125 or 150 flanged components. Victaulic 
Style 741 (or approved equal). 

2. Copper tube and pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets. 

C. Dielectric Connections:  Union or waterway fitting with galvanized or plated steel threaded end, 
grooved end, copper solder end, water impervious isolation barrier.  Victaulic Style 47 (or 
approved equal). 

2.08 PIPE HANGERS AND SUPPORTS 
A. Plumbing Piping - Drain, Waste, and Vent: 

1. Conform to MSS SP-58. 

2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Carbon steel, adjustable swivel, split ring. 

3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis. 

4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 

5. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook. 

6. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel 
clamp. 

7. Vertical Support:  Steel riser clamp. 

8. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete 
pier or steel support. 

9. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

B. Plumbing Piping - Water: 

1. Conform to MSS SP-58. 

2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Carbon steel, adjustable swivel, split ring. 

3. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis. 

4. Multiple or Trapeze Hangers:  Steel channels with welded supports or spacers and hanger 
rods. 

5. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over:  Steel channels with 
welded supports or spacers and hanger rods, cast iron roll. 

6. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook. 

7. Vertical Support:  Steel riser clamp. 

8. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 
and concrete pier or steel support. 

9. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, locknut, 
nipple, floor flange, and concrete pier or steel support. 

10. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

C. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows: 

1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193. 

2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01. 

3. Concrete Screw Type Anchors:  Complying with ICC-ES AC193. 

4. Masonry Screw Type Anchors:  Complying with ICC-ES AC106. 
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5. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308. 

2.09 BALL VALVES 
A. Manufacturers: 

1. Conbraco Industries:  www.conbraco.com. 

2. Nibco, Inc.:  www.nibco.com. 

3. Milwaukee Valve Company:  www.milwaukeevalve.com. 

B. Construction, 2 Inches and Smaller: 300 psi CWP, forged brass two piece body, chrome plated 
brass ball and stem, regular port, TFE seats and seals, blow-out proof stem, lever handle. 

C. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze, two piece 
body, chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof 
stem, lever handle with balancing stops, solder or threaded ends with union. 

D. Ball valves for natural gas service shall be UL labeled for such service. 

2.10 PLUG VALVES 
A. Manufacturers: 

1. Conbraco Industries. 

2. Nibco, Inc. 

3. Milwaukee Valve Company. 

B. Construction 2-1/2 Inches and Larger:  MSS SP-78, 175 psi CWP, cast iron body and plug, 
pressure lubricated, teflon or Buna N packing, flanged ends.  Provide lever operator with set 
screw. 

2.11 PIPING TRANSITIONS 
A. Manufacturers: 

1. Can-Tex Industries Div. of Harsco Corp.; Model CT-Adapters: 

2. Fernco Joint Sealer Co.; Model PVC Donut 

3. Joint, Inc.; Model Caulder. 

B. Provide transitions for jointing two different types of pipe materials such as cast iron, clay, steel, 
plastic, or copper.  Fabricate transitions with bushings capable of resisting normal moisture 
corrosion. 

2.12 SURFACE PENETRATION SLEEVES 
A. Manufacturers: 

1. Thunderline Corp.; Model Link Seal: 

B. Sleeves:  Schedule 40 weight, black, carbon steel pipe with anchor lugs, except where 
continuously welded seal rings are indicated. 

C. Mechanically expandable elastomer seal devices. 

D. Application:  Seal pipes to sleeve through foundation floors, walls, underground or grade 
supported slabs. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that excavations are to required grade, dry, and not over-excavated. 
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3.02 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 grooved couplings, flanges or unions. 

3.03 INSTALLATION 
A. Install in accordance with manufacturer's instructions. 

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

C. Route piping in 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. 

G. Provide clearance in hangers and from structure and other equipment for installation of insulation 
and access to valves and fittings. Refer to Section 22 0719. 

H. Provide access where valves and fittings are not exposed. 

I. Establish elevations of buried piping outside the building to ensure not less than 4' of cover. 

J. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welding. 

K. Provide support for utility meters in accordance with requirements of utility companies. 

L. Install concrete thrust blocks at elbows of underground domestic water service piping. 

M. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.  
Refer to Section 09 9000. 

N. Install bell and spigot pipe with bell end upstream. 

O. Install valves with stems upright or horizontal, not inverted. 

P. Pipe vents from gas pressure reducing valves to outdoors and terminate in weather proof hood. 

Q. Install water piping to ASME B31.9. 

R. Gas piping shall be painted per specification section 09900 and mechanical and building code 
requirements. 

S. Sleeve and vent gas piping that is concealed or buried below building slab per fuel gas code 
requirements. 

T. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D 2855. 

U. Sleeve pipes passing through partitions, walls and floors. 

V. Each fixture shall have isolation valves provided.  All run-outs from piping mains to fixtures shall 
have isolation valves installed near the main take-off, whether shown on the plans or not.  All 
isolation valves shall be located in accessible locations. 

W. Minimum underground sanitary pipe size shall be 3". 

X. All fixtures shall be vented in accordance with a venting method approved by the ruling Plumbing 
Code. 

Y. All plumbing vents through the roof shall be located a minimum of 24" from the edge of the 
parapet or edge of roof. 
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Z. All plumbing vents through the roof shall be located a minimum of 10 feet from any building 
outdoor air intake (i.e. louvers, windows, etc.). 

AA. Do not route/locate below grade piping below, or with 45 degrees of the bottom corner of, 
foundation walls/footings.  Coordinate with structural trades prior to installing piping. 

BB. Pipe Hangers and Supports: 

1. Install in accordance with MSS SP-89. 

2. Support horizontal piping as scheduled. 

3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 
work. 

4. Place hangers within 12 inches of each horizontal elbow. 

5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 
movement without disengagement of supported pipe. 

6. Support vertical piping at every floor.  Support riser piping independently of connected 
horizontal piping. 

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or 
trapeze hangers. 

8. Provide copper plated hangers and supports for copper piping. 

9. Prime coat exposed steel hangers and supports.  Refer to Section 09 9000.  Hangers and 
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed. 

10. Support cast iron drainage piping at every joint. 

11. Install concrete thrust blocks at all elbows and tees on all below grade water piping. 

3.04 APPLICATION 
A. Install unions downstream of valves and at equipment or apparatus connections. 

B. Install brass male adapters each side of valves in copper piped system.  Solder adapters to 
pipe. 

C. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers. 

D. Provide plug valves in natural gas systems for shut-off service. 

3.05 TOLERANCES 
A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and 

slope to drain at minimum of 1/8 inch per foot slope, for pipes 3 inches - 6 inches in diameter.  
Pipes smaller than 3 inches in diameter shall drain at minimum 1/4 inch per foot slope. 

B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points. 

3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 
A. Prior to starting work, verify system is complete, flushed and clean. 

B. Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda 
ash) or acid (hydrochloric). 

C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 
50 to 80 mg/L residual. 

D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 
percent of outlets. 

E. Maintain disinfectant in system for 24 hours. 
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F. If final disinfectant residual tests less than 25 mg/L, repeat treatment. 

G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L. 

H. 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. 

3.07 SERVICE CONNECTIONS 
A. Provide new water service, complete with approved backflow preventer, for the new fire 

protection water service. 

1. Provide sleeve in wall/floor for service main and support at wall/floor with reinforced concrete 
bridge.  Caulk enlarged sleeve and make watertight with pliable material.  Anchor service 
main inside to concrete wall. 

2. Provide 18 gage galvanized sheet metal sleeve around service main to 6 inch above floor 
and 6 feet minimum below grade.  Size for minimum of 2 inches of loose batt insulation 
stuffing. 

B. Provide modifications to existing natural gas service meter and regulator as required to 
accommodate the new gas loads for the new addition.  Coordinate flow and pressure 
requirements with gas utility.   

3.08 SCHEDULES 
A. Pipe Hanger Spacing: 

1. Metal Piping: 

a. Pipe size:  1/2 inches to 1-1/4 inches: 

1) Maximum hanger spacing:  6.5 ft. 

2) Hanger rod diameter:  3/8 inches. 

b. Pipe size:  1-1/2 inches to 2 inches: 

1) Maximum hanger spacing:  10 ft. 

2) Hanger rod diameter:  3/8 inch. 

c. Pipe size:  2-1/2 inches to 3 inches: 

1) Maximum hanger spacing:  10 ft. 

2) Hanger rod diameter:  1/2 inch. 

d. Pipe size:  4 inches to 6 inches: 

1) Maximum hanger spacing:  10 ft. 

2) Hanger rod diameter:  5/8 inch. 

2. Plastic Piping: 

a. All Sizes: 

1) Maximum hanger spacing:  6 ft. 

2) Hanger rod diameter:  3/8 inch. 

END OF SECTION 
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SECTION 22 1006 
 

PLUMBING PIPING SPECIALTIES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Floor drains. 

B. Trap Primers. 

C. Cleanouts. 

D. Hose bibbs. 

E. Hydrants. 

F. Backflow preventers. 

G. Water hammer arrestors. 

H. Thermostatic mixing valves. 

1.02 REFERENCE STANDARDS 
A. ASME A112.6.3 - Floor and Trench Drains; The American Society of Mechanical Engineers. 

B. ASSE 1011 - Hose Connection Vacuum Breakers; American Society of Sanitary Engineering 
(ANSI/ASSE 1011). 

C. ASSE 1012 - Backflow Preventer with Intermediate Atmospheric Vent; American Society of 
Sanitary Engineering (ANSI/ASSE 1012). 

D. ASSE 1019 - Vacuum Breaker Wall Hydrants, Freeze Resistant Automatic Draining Type; 
American Society of Sanitary Engineering (ANSI/ASSE 1019). 

E. PDI-WH 201 - Water Hammer Arresters; Plumbing and Drainage Institute. 

1.03 SUBMITTALS 
A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes. 

B. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes. 

1. Provide pressure loss figures for backflow preventers and double check valves. 

C. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate 
assembly and support requirements. 

D. Project Record Documents:  Record actual locations of equipment, cleanouts, backflow 
preventers, water hammer arrestors. 

E. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views. 

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than 10 years documented experience. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Accept specialties on site in original factory packaging.  Inspect for damage. 

1.06 EXTRA MATERIALS 
A. Supply for OWNER's use in maintenance of project: 

1. Two loose keys for outside wall hydrants. 
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2. Two hose end vacuum breakers for hose bibbs. 

3. Two service kits for thermostatic mixing valves. 

4. Two spare trap seal primers. 

PART 2  PRODUCTS 
2.01 DRAINS 

A. Manufacturers: 

1. Josam Company:  www.josam.com. 

2. Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 

3. Zurn Industries, Inc.:  www.zurn.com. 

4. Wade. 

B. Floor Drain (FD-1): 

1. ASME A112.21.1M; lacquered cast iron two piece body with double drainage flange, weep 
holes, reversible clamping collar, trap primer connection, and adjustable round nickel-bronze 
strainer. 

2. Lacquered finish is standard.  Use clamping collar on floors above grade.  This is a 
standard floor drain used in toilet rooms, janitor's closets, showers, etc. 

3. Zurn model # Z-415 (with type B-strainer), JR Smith model # 2005, or equal. 

C. Wood Deck Floor Drains: 

1. PVC or cast iron body with a steel anchor flange. 

2. Product:  Zurn light commercial FD-2240 series, or equal. 

2.02 TRAP PRIMERS 
A. Manufacturers: 

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 

2. Zurn Industries, Inc.:  www.zurn.com. 

3. Precision Plumbing Products, Inc. (PPP Inc.). 

B. For single trap primer installations: 

1. Install JR smith "PRIME-ESE" P-trap trap primer on the sanitary outlet of lavatories or 
drinking fountains. 

2. Install PPP Inc. model P1 or P2 trap primer valve on domestic cold water supply pipe 
(maximum 1-1/2") feeding nearby sink, lavatory, water cooler, etc. 

C. For multiple trap primer installations: 

1. Install PPP Inc. model P1 or P2 trap primer valve and PPP Inc. trap primer distribution unit 
with up to 4 outlets to up to 8 floor drains. 

2.03 CLEANOUTS 
A. Manufacturers: 

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 

2. Josam Company:  www.josam.com. 

3. Zurn Industries, Inc.:  www.zurn.com. 

4. Wade. 
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B. Cleanouts at Exterior Surfaced Areas (CO-1): 

1. Round cast nickel bronze access frame and non-skid cover. 

C. Cleanouts at Exterior Unsurfaced Areas (CO-2): 

1. Line type with lacquered cast iron body and round epoxy coated gasketed cover. 

D. Cleanouts at Interior Finished Floor Areas (CO-3): 

1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top 
assembly, and round gasketed scored cover in service areas and round gasketed depressed 
cover to accept floor finish in finished floor areas. 

E. Cleanouts at Interior Finished Wall Areas (CO-4): 

1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and round 
stainless steel access cover secured with machine screw. 

F. Cleanouts at Interior Unfinished Accessible Areas (CO-5):  Calked or threaded type.  Provide 
bolted stack cleanouts on vertical rainwater leaders. 

2.04 HOSE BIBBS 
A. Manufacturers: 

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 

2. Watts Regulator Company:  www.wattsregulator.com. 

3. Zurn Industries, Inc.:  www.zurn.com. 

4. Wade. 

5. Woodford. 

B. Interior Hose Bibbs (HB-1): 

1. Bronze or brass with integral mounting flange, replaceable hexagonal disc, 3/4 inch hose 
thread spout, chrome plated where exposed with handwheel, integral vacuum breaker in 
conformance with ASSE 1011.  Half turn handle.  3/4" inlet. 

2. Product:  Woodford model 40HT. 

2.05 HYDRANTS 
A. Manufacturers: 

1. Arrowhead Brass Company:  www.arrowheadbrass.com. 

2. Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 

3. Zurn Industries, Inc.:  www.zurn.com. 

4. Wade. 

5. Woodford. 

B. Wall Hydrants with recessed box (WH-1): 

1. ASSE 1019; freeze resistant, self-draining type with chrome plated lockable recessed box 
hose thread spout, lockshield and removable key, and integral vacuum breaker. 

2. Product:  Woodford model B65 or equal. 

2.06 REFRIGERATOR VALVE AND RECESSED BOX 
A. Box Manufacturers: 

1. IPS Corporation/Water-Tite:  www.ipscorp.com. 
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2. Oatey:  www.oatey.com. 

3. Zurn Industries, Inc.:  www.zurn.com. 

B. Description:  Plastic preformed rough-in box with brass valves with wheel handle, slip in 
finishing cover. 

1. Provide fire rated back box, meeting wall rating, where located within fire rated walls.  Refer 
to Architectural plans for wall ratings and locations. 

2.07 BACKFLOW PREVENTERS 
A. Manufacturers: 

1. Conbraco Industries:  www.conbraco.com. 

2. Valve Solutions, Inc. 

3. Watts Regulator Company:  www.wattsregulator.com. 

4. Zurn Industries, Inc.:  www.zurn.com. 

B. Reduced Pressure Backflow Preventers: 

1. ASSE 1013; bronze body with bronze internal parts and stainless steel springs; two 
independently operating, spring loaded check valves; diaphragm type differential pressure 
relief valve located between check valves; third check valve that opens under back pressure 
in case of diaphragm failure; non-threaded vent outlet; assembled with two gate valves, 
strainer, and four test cocks. 

2. Options/Accessories: 

a. Epoxy coated wye type strainer (flanged ends). 

b. OS&Y tamper switch. 

c. Air Gap. 

d. Repair kit. 

3. Product:  Zurn-Wilkens model 375A or equal. 

2.08 DOUBLE CHECK VALVE ASSEMBLIES 
A. Manufacturers: 

1. Conbraco Industries:  www.conbraco.com. 

2. Valve Solutions, Inc. 

3. Watts Regulator Company:  www.wattsregulator.com. 

4. Zurn - Wilkins. 

B. Double Check Valve Assemblies: 

1. ASSE 1015; Bronze body with corrosion resistant internal parts and stainless steel springs; 
two independently operating check valves with intermediate atmospheric vent. 

2.09 WATER HAMMER ARRESTORS 
A. Manufacturers: 

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 

2. Watts Regulator Company:  www.wattsregulator.com. 

3. Zurn Industries, Inc.:  www.zurn.com. 

B. Water Hammer Arrestors: 

http://www.oatey.com/
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1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201, precharged 
suitable for operation in temperature range -100 to 300 degrees F and maximum 150 psi 
working pressure. 

2.10 MIXING VALVES 
A. Thermostatic Mixing Valves; Point of Use: 

1. Manufacturers: 

a. ESBE:  www.esbe.se. 

b. Leonard Valve Company:  www.leonardvalve.com 

c. Lawler. 

d. Zurn-Wilkins. 

e. Watts: Model MMV-M1. 

2. Valve:  Bronze body, stainless steel disc and spring, integral temperature adjustment cap 
with locking feature.  Copper thermostat assembly.  Buna-N; EPDM O'rings.  Integral filter 
washers and check valves on hot and cold water inlets.  ASSE 1070 listed. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Cleanouts: 

1. Cleanouts shall be installed in accessible locations and provided in any horizontal drainage 
line which changes direction more than 45 degrees, at the ends of main and branch runs, 
base of stacks, and at all traps. 

2. Cleanouts in horizontal drainage lines located inside the building shall be provided at 
maximum spacing of 50 feet for drains 4 inches and smaller.  All horizontal drainage lines 
inside the building larger than 4 inches shall have cleanouts spaced at a maximum of 100 
feet. 

3. Provide cleanouts in any drainage line that penetrates building exterior walls.  Cleanouts 
shall be either inside or outside of the building. 

4. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with 
mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage 
system. 

5. Encase exterior cleanouts in concrete flush with grade. 

6. Install floor cleanouts at elevation to accommodate finished floor. 

7. Provide code required clearances for all cleanouts. 

C. Floor drains: 

1. Coordinate installation of floor drains with the work of placing concrete to assure proper drain 
elevation and floor slope. 

2. Cast floor drains into the concrete at the time the floors are placed and make watertight. 

3. Floor drains in above ground slabs shall be flashed with separate finish with square lead 
sheet pans.  Floor drains in slabs on grade provided with membrane or metal pan 
waterproofing do not require lead flashing, but shall have two additional layers of the 
waterproofing at the floor drains.  Flashing shall not obstruct the weepholes. 

4. Floor drain trap size shall match the outlet size of the drain and the size shown on the plans.  
Minimum floor drain outlet/piping size shall be 3". 
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5. Floor drain traps subject to loss by evaporation (i.e. storage rooms, mechanical rooms, 
bathrooms, coolers, etc.) shall have a deep seal trap consisting of at least a 4 inch seal, a 
trap primer connection, and be protected by a trap primer valve. 

a. Trap Primers: 

1) Trap primer shall be provided for all floor drains subject to loss of seal by 
evaporation (i.e. storage rooms, bathrooms, mechanical rooms, etc.). 

2) Tap off top of domestic cold water main pipe feeding nearby plumbing fixture.  

3) Trap primer valves shall be installed in concealed but accessible locations for 
maintenance. 

D. Install approved potable water protection devices on plumbing lines where contamination of 
domestic water may occur; on fire sprinkler systems, irrigation systems, interior and exterior hose 
bibs, etc.. 

E. Pipe relief from backflow preventer to nearest drain. 

F. Install water hammer arrestors complete with accessible isolation valve on hot and cold water 
supply piping to lavatories, sinks, dishwashers, and other applicable fixture locations with quick 
closing valves. 

G. Install ASSE 1070 listed "point of use" thermostatic mixing valves at all accessible fixtures 
(lavatories, sinks, etc.).  Provide Lav-Shields under lavatories to conceal mixing valves. 

H. Test backflow prevention at connections between potable water and nonpotable water for proper 
functioning under normal operating conditions.  Provide Owner with one (1) copy of the potable 
water backflow prevention test report. 

END OF SECTION 
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SECTION 22 4000 
 

PLUMBING FIXTURES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Lavatories. 

B. Sinks. 

1.02 REFERENCE STANDARDS 
A. ANSI Z358.1 - American National Standard for Emergency Eyewash and Shower Equipment. 

B. ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; The American 
Society of Mechanical Engineers. 

C. ASME A112.18.1 - Plumbing Supply Fittings; The American Society of Mechanical Engineers. 

1.03 SUBMITTALS 
A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, 

trim, and finishes. 

B. Maintenance Data:  Include installation instructions, operation, maintenance data, spare and 
replacement parts lists, exploded assembly views, and fixture trim exploded view. 

C. Warranty:  Submit manufacturer warranty and ensure forms have been completed in OWNER's 
name and registered with manufacturer. 

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

specified in this section, with minimum 10 years of documented experience. 

1.05 REGULATORY REQUIREMENTS 
A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 

Inc., as suitable for the purpose specified and indicated. 

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Accept fixtures on site in factory packaging.  Inspect for damage. 

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in 
place to protect fixtures and prevent use. 

1.07 FIELD MEASUREMENTS 
A. Confirm that millwork/casework is constructed with adequate provision for the installation of 

countertop lavatories and sinks. 

PART 2  PRODUCTS 
2.01 LAVATORIES 

A. Lavatory Manufacturers: 

1. American Standard Inc.:  www.americanstandard.com. 

2. Kohler Company:  www.kohler.com. 

3. Zurn. 

4. Elkay. 
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B. Refer to plumbing fixture schedule. 

C. Supply Faucet Manufacturers: 

1. American Standard Inc.:  www.americanstandard.com. 

2. Kohler Company:  www.kohler.com. 

3. Chicago Faucet. 

4. Delta. 

5. Zurn. 

6. Elkay. 

D. Accessories: 

1. Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon. 

2. Offset waste with perforated open strainer. 

3. Screwdriver stops. 

4. Rigid supplies. 

5. Wall Mounted Lavatory Carrier: 

a. Manufacturers: 

1) JOSAM Company:  www.josam.com. 

2) Sloan Valve Company. 

3) Zurn Industries, Inc.:  www.zurn.com. 

4) JR Smith. 

b. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall 
attachment, concealed arm supports, bearing plate and studs. 

2.02 SINKS 
A. Sink Manufacturers: 

1. American Standard Inc.:  www.americanstandard.com. 

2. Kohler Company:  www.kohler.com. 

3. Just. 

4. Elkay. 

B. Refer to plumbing fixture schedule. 

C. Supply Faucet Manufacturers: 

1. American Standard. 

2. Kohler. 

3. Elkay. 

4. Chicago Faucet. 

5. Delta. 

6. Zurn. 

D. Accessories:  Chrome plated 17 gage brass P-trap with clean-out plug and arm with 
escutcheon, screwdriver stop, rigid supplies. 
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PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 

B. Confirm that millwork is constructed with adequate provision for the installation of counter top 
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 in accordance with manufacturer's instructions. 

B. Install each fixture with trap, easily removable for servicing and cleaning. 

C. Provide chrome plated rigid supplies to fixtures with screwdriver stops, reducers, and 
escutcheons. 

D. Install components level and plumb. 

E. Install and secure fixtures in place with wall carriers and bolts. 

F. Seal fixtures to wall and floor surfaces with sealant, color to match fixture. 

G. Furnish and install all plumbing fixtures complete with all supply, soil, waste and vent piping 
connections; together with all fittings, supports, fastening devices, cocks, valves and 
appurtenances required to complete installations. 

H. All faucets and exposed traps, fittings, trim, connections, etc. shall be of polished chromium 
plated brass unless otherwise specified. 

I. Chrome plated pipe, valves and fittings shall be installed with strap wrenches and padded tools 
to avoid damage to chrome plated surfaces. 

J. Solidly attach water closets to floor with lag screws.   Lead flashing is not intended hold fixture in 
place. 

K. Install "Lav-Shields" below wall mounted lavatories/sinks to completely conceal exposed 
piping/traps/mixing valves/etc. 

L. Install "Lav-Guards" below counter mounted lavatories/sinks to cover exposed piping/traps. 

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. 

B. Coordinate fixture heights and installation with architectural plans, details, sections, and 
elevations. 

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. 

3.07 SCHEDULES 
A. Fixture Heights:  Install fixtures to heights above finished floor as indicated. 

1. Lavatory: 
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a. Standard:  31 inches to top of basin rim. 

b. Accessible:  34 inches to top of basin rim. 

B. Coordinate fixture heights and installation with architectural plans, details, sections, and 
elevations. 

C. Fixture Rough-In 

1. Lavatory: 

a. Hot Water:  1/2 Inch. 

b. Cold Water:  1/2 Inch. 

c. Waste:  1-1/2 – 2 Inch. 

d. Vent:  1-1/2 Inch. 

2. Sink: 

a. Hot Water:  1/2 Inch. 

b. Cold Water:  1/2 Inch. 

c. Waste:  1-1/2 - 2 Inch. 

d. Vent:  1-1/2 Inch. 

3. Hose Bibs and Wall Hydrants: 

a. Cold Water:  3/4 Inch. 

END OF SECTION 
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SECTION 23 0001 
 

GENERAL MECHANICAL REQUIREMENTS 
PART 1  GENERAL 
1.01 DESCRIPTION OF WORK 

A. This Division includes all labor, materials, equipment, tools, supervision, start-up services, 
Owner training, etc., including all incidental and related items, necessary to complete installation 
and successfully test and start up and operate the mechanical systems indicated on the 
drawings, AND as described in each Section of Division 230000 Specifications. 

B. All drawings and General Provisions of the Contract, including the General Conditions, 
Supplementary General Conditions, and Division 1 specification sections, apply to work of all 
Division 230000 sections. The items in this section are not intended to supersede, but are 
supplementary to, the requirements set forth in other Divisions of the specifications.  

C. The Contractor, and his Subcontractors and Suppliers, shall include in their bid all materials, 
labor, and equipment involved, in accordance with all local customs, codes, rules, regulations; 
and secure compliance of all parts of the Specifications and Drawings regardless of Sectional 
inclusion in these Specifications. 

D. The Contractor shall be held responsible for the complete and satisfactory accomplishment of all 
Work inclusive of whatever miscellaneous material and/or appurtenances are required to perfect 
the installation, and demonstrate that all mechanical systems will operate satisfactorily under 
normal operating conditions. 

1.02 DRAWINGS 
A. The drawings are diagrammatic and show the general location and arrangement of equipment, 

piping, ductwork and related items. They shall be followed as closely as elements of the 
construction will permit.  The Contractor shall provide/install all mechanical systems, and 
associated equipment, complete and include all necessary offsets, fittings, and other 
components required due to interferences, space constraints, code requirements, etc. as 
required to provide a complete/functional system. 

B. The general mechanical requirements are intended to augment the drawings and specifications. 
Should conflicts occur between the drawings and the specifications, the strictest provision shall 
govern. Where there are conflicts or differences between the drawings for the various trades, 
report such conflicts or differences to the Architect and/or Engineer for resolution. 

C. The Contractor shall examine the drawings of all other trades in order to verify the conditions 
governing the work on the job site. Arrange work accordingly, providing all ductwork, piping, 
fittings, traps, valves and accessories as may be required to meet such conditions. 

D. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect and/or Engineer. 

E. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect 
and/or Engineer for resolution.  

1.03 COORDINATION OF WORK 
A. The Contractor shall verify clearance requirements of all electrical and mechanical 

equipment/systems prior to the installation of any new work.  Mechanical equipment, piping, 
ductwork, systems, etc. shall not interfere with mechanical equipment spaces or electrical 
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clearances.  The Contractor shall coordinate his work to obtain symmetry in ceiling layouts, so 
that sprinkler heads, lights, diffusers, etc. are coordinated and are installed per the Architectural 
reflected ceiling plan. 

B. The Contractor and his Subcontractors shall be responsible for all tasks applicable to their work 
in accordance with the Specifications, Drawings, and code requirements, and shall be 
responsible for coordinating locations and arrangements of their work to give best results with all 
other relevant trades. 

1. Coordinate his work to obtain symmetry in ceiling layouts, so that sprinkler heads, lights, 
diffusers, etc. are coordinated and are installed per the Architectural reflected ceiling plan. 

2. Coordinate all wall, roof, floor penetrations, equipment pads, equipment locations, system 
routings, etc. with architectural and structural trades. 

3. Verify requirements of all equipment with shop drawing submittals prior to installation - notify 
Architect and/or Engineer of any conflicts between shop drawings and plans. 

4. Coordinate rough-in locations of mechanical control devices (i.e. thermostats, sensors, etc.) 
with electrical trades.  T-stats shall be located @ 48" AFF unless noted otherwise. 

5. Coordinate locations of mechanical items that require access (i.e. balance dampers, fire 
dampers, damper actuators, exhaust fans, filters, etc.) with reflected ceiling plan.  Items 
located above hard non-accessible ceilings shall be provided with access doors as required. 

6. Verify clearance requirements of all electrical and mechanical equipment/systems prior to 
the installation of any new work.  Mechanical equipment, ductwork, systems, etc. shall not 
interfere with electrical equipment spaces.  Electrical conduit and equipment clearances 
shall not interfere with mechanical equipment spaces. 

1.04 INSPECTION OF SITE AND PROJECT DOCUMENTATION 
A. The Contractor shall visit the site and examine/verify the conditions under which the work must 

be conducted before submitting proposal.  The Contractor shall examine the drawings and 
specifications of all other trades including Mechanical, Architectural, Structural and Electrical. 

B. The submitting of a proposal implies that the Contractor has visited the site, examined all 
contract documents, and understands the conditions under which the work must be conducted. 

C. The Contractor shall notify the Architect and/or Engineer, prior to submitting his bid via Request 
For Information (RFI), of any potential problems that he has identified during his inspection of the 
site or from the review of plans/specifications.  RFIs must be submitted at least 5 working days 
prior to bid opening. 

1.05 GENERAL SUPPORT REQUIREMENTS 
A. Provide all necessary angle/brackets, hangers, or supplementary supporting steel as required 

for adequate support for all piping, ductwork, and equipment.  Secure approval form Architect 
and/or Structural Engineer, in writing, before welding or bolting to steel framing or anchoring to 
concrete structure, or cutting/coring thru structural systems.  

B. Where piping, ductwork, or equipment is supported or suspended from concrete construction, 
provide approved concrete inserts in formwork to receive hanger rods, such as Unistrut or 
Powerstrut, and where installed in metal deck, use Ramset or Welds as required. 

C. Install mechanical piping systems with adequate anchors, guides, expansion loops, etc. as 
required to provide for piping expansion/contraction. 

1.06 GUARANTEE 
A. Contractor shall guarantee that all labor, materials, and equipment are free from defects and 

agrees to replace or repair any part of this installation which becomes defective within a period of 
one year from the date of substantial completion following final acceptance.  Acceptance date of 
substantial completion shall be as determined by the Architect and/or Engineer. 
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B. The Contractor shall file with the Owner any and all guarantees from the equipment 
manufacturers including the operating conditions and performance capacities they are based on. 

1.07 CODES, PERMITS AND FEES 
A. Refer to Division 1, General Conditions and Supplementary Conditions. 

B. Unless otherwise indicated, all required permits, plan reviews, licenses, inspections, approvals 
and fees for mechanical work shall be secured and paid for by the Contractor.  

C. All work shall be executed in accordance with the most current rules and regulations set forth in 
local and state codes. 

1. Mechanical and Plumbing systems shall be installed per current jurisdictional codes 
(Michigan Mechanical Code, Michigan Plumbing Code, International Fuel Gas Code, 
Michigan Building Code, etc.), current NFPA codes (NFPA 101, NPFA 90, etc.), and 
applicable sections of the Michigan Building Code.  

D. Where the drawings and/or specifications indicate materials or construction in excess of code 
requirements, the drawings and/or specifications shall govern.  In the event that the plans and 
specifications conflict with any rules, regulations, or codes applying, said rules, regulations and 
codes shall govern. 

1.08 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the Contractor proposed to use in the work that are not specifically named in the 

contract documents must be submitted for review. Such items must be submitted in duplicate to 
the Architect and/or Engineer for approval a minimum of ten (10) days prior to bid opening. 
Requests for prior approval must be accompanied by complete catalog information, including but 
not limited to, model, size, accessories, complete electrical information and performance data in 
the form given in the equipment schedule on the drawings at stated design conditions. Where 
items are referred to by symbolic designations on the drawings, all requests for prior approval 
shall bear the same designations. 

1.09 MATERIAL AND EQUIPMENT MANUFACTURERS 
A. All items of equipment shall be furnished complete with all accessories normally supplied with 

the catalog items listed and all other accessories necessary for a complete and satisfactory 
operating system. All equipment and materials shall be new and shall be standard products of 
manufacturers regularly engaged in the production of plumbing, heating, ventilating and air 
conditioning equipment and shall be the manufacturer's latest design. 

B. If an approved manufacturer is other than the manufacturer used as the basis for design, the 
equipment of product provided shall be equal in quality, durability, appearance, capacity and 
efficiency through all ranges of operation, shall conform with arrangements and space limitations 
of the equipment shown on the plans and/or specified, shall be compatible with the other 
components of the system and shall comply with the requirements for Substitution Items 
Requiring Prior Approval specified in this Section of the Specifications. All costs to make these 
items of equipment comply with these requirements including, but not limited to, piping, sheet 
metal, electrical work, and building alterations shall be included in the original bid. 

C. All package unit skid mounted equipment that are factory assembled shall meet, in detail, the 
products named and specified within each section of the detailed mechanical and electrical 
Specifications. 

1.10 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 
A. Provide compete maintenance and operating instructional manuals covering all mechanical 

equipment as specified herein, Division 1 requirements, and individual equipment specification 
sections. 

B. The O&M data shall be bound in a suitable number of 3" or 4", 3-ring, hard cover binders.  
Permanently imprinted on the cover shall be the words, "Manufacturer's Operation and 
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Maintenance Data", project title, location of project, and the date.  A table of contents shall be 
provided in the front of each binder. 

C. Maintenance and operating instructional manuals shall be job specific to this project. Generic 
manuals are not acceptable.  Each piece of equipment in the O&M manual shall be identified as 
identified on the project drawings (i.e. Furnace FUR-A, Exhaust Fan EF-G, etc.).    

D. Internally subdivide the binder contents with permanent page dividers, organized by specification 
section and/or major equipment/systems (i.e. Boilers, Air Handling Units, Temperature Controls, 
etc.) 

E. Contents:  Each volume of O&M manual shall have three parts:  

1. Part 1:  A directory listing names, addresses, and telephone numbers of Architect/Engineer, 
Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  O&M data, arranged and subdivided by major equipment/systems.  For each 
category, identify names, addresses, and telephone numbers of Subcontractors and 
suppliers: 

a. List of equipment. 

b. Copies of Shop drawings and product data, approved by Architect/Engineer. 

c. Installation and operational procedures. 

d. Routine maintenance procedures. 

e. Trouble shooting procedures. 

f. Complete parts lists by nomenclature, manufacturer's part number and use. 

g. Recommended spare parts lists. 

h. Lubrication chart listing all types of lubricants to be used for each piece of equipment and 
the recommended frequency of lubrication. 

i. Complete wiring and schematic diagrams. 

j. Elevations and/or sections cut through all of the major equipment and sub-assemblies. 

k. At the end of each section, a maintenance schedule shall be provided for each piece of 
equipment.  The schedule shall display the daily, weekly, monthly, semi-annual, and 
annual lubrication and preventative maintenance required in order to meet warranty 
conditions and the manufacturer's recommendations for optimal performance and life of 
the equipment.  Photos or reproduction of the manufacturer's literature will not be 
accepted. 

3. Part 3: Project documents and certificates, including the following: 

a. Testing, Adjusting, and Balance Reports (approved by Engineer). 

b. Warranty Certificates. 

c. Copies of approved construction permits. 

F. A minimum of two (2) copies of all approved Operation and Maintenance literature shall be 
furnished to the Owner within 10 days after final inspection.  O&M manuals must be completed 
prior to start of Owner training as the manuals shall be used as the basis of the training. 

1.11 SHOP DRAWINGS/SUBMITTALS 
A. Refer to General Conditions and Supplementary General Conditions. 

B. All shop drawings shall be submitted in groupings of similar and/or related items.  Incomplete 
submittal groupings will be returned unchecked. 

C. Unless noted otherwise, submit digital (.pdf format) copies of complete manufacturer's shop 
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drawings for all equipment, valves, plumbing and heating specialties, refrigeration specialties, 
pipe hangers, wiring diagrams and control diagrams including, but not limited to the items listed 
below.  Where items are referred to by symbolic designation on the drawings and specifications, 
all submittals shall bear the same designation. Refer to other Sections of the mechanical 
specifications for additional requirements.  

23 3413  Axial HVAC Fans 

23 3416  Centrifugal HVAC Fans 

23 3423  HVAC Power Ventilators 

23 3700  Air Outlets and Inlets 

23 7225  Small Commercial Energy Recovery Ventilators 

23 8127  Small Split-System Heating and Cooling 

1.12 INSTRUCTION OF OWNER PERSONNEL 
A. Before final inspection the Contractor shall instruct Owner's designated personnel in operation, 

adjustment and maintenance of mechanical equipment and systems at agreed upon times. 

B. For equipment requiring seasonal operation, perform instructions for other seasons within six 
months. 

C. Use Operation and Maintenance Manuals as basis for instruction. Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

D. Prepare and insert additional data in Operation and Maintenance Manual when need for such 
data becomes apparent during instruction. 

E. Training shall be provided by factory authorized/trained representatives familiar with the startup 
and training on the equipment. 

1.13 RECORD DRAWINGS 
A. Contractor shall submit to the Architect and/or Engineer, record drawings which have been 

neatly marked to represent as-built conditions for all new mechanical work. 

B. The Contractor shall keep accurate note of all deviations from the construction documents and 
discrepancies in the concealed conditions and other items of construction on field drawings as 
they occur.  The marked up field documents shall be available for review by the Architect and/or 
Engineer, and Owner at their request. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.01 INSTALLATION OF EQUIPMENT 

A. Install equipment in strict accordance with all directions and recommendations furnished by the 
manufacturer. Where such directions are in conflict with the drawings and specifications, report 
such conflicts to the Architect and/or Engineer for resolution. 

3.02 WORK INVOLVING OTHER TRADES 
A. Certain items of equipment or materials specified in the Mechanical Division may have to be 

installed by other trades due to code requirements or union jurisdictional requirements.  In such 
instances, the Contractor shall complete the work through an approved, qualified subcontractor 
and shall include the full cost for same in his bid. 
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3.03 LUBRICATION 
A. Provide all lubrication for the operation of the mechanical equipment until acceptance by the 

Owner. Contractor shall be responsible for all damage to bearings up to the date of acceptance 
of the equipment. Protect all bearings and shafts during installation. Thoroughly grease steel 
shafts to prevent corrosion. Provide covers as required for proper protection of all motors and 
other equipment during construction. 

3.04 COORDINATION 
A. Install work to avoid interference with work of other trades including, but not limited to, 

architectural and electrical trades. Remove and relocate any work that causes an interference at 
Contractor's expense. Disputes regarding the cause of an interference shall be resolved by the 
Architect and/or Engineer. 

3.05 CHASE, SHAFTS AND RECESSES 
A. Coordinate with structural, architectural and other trades to ensure accurate location and size of 

chases, shafts and recesses required for mechanical systems. 

3.06 SEALING OF MECHANICAL OPENINGS 
A. Seal the space around pipes in sleeves and around duct openings through walls, floors and 

ceilings. 

B. Provide adequate clearance to allow for proper duct/pipe movement and sealing. 

C. Provide/install fireproof wall and floor sleeves as required by applicable building codes at all 
applicable wall, ceiling, and floor penetrations.  Refer to Architectural plans for wall assembly 
ratings. 

D. Sleeves placed in floors shall be flush with the underside of the floor construction and shall have 
planed, square ends, extending 2 inches above the finished floor, unless otherwise noted or 
detailed. 

E. Where sleeves pass through reinforced concrete floors, they shall be properly set in position 
prior to concrete pouring in such a way that they will be maintained in position until the concrete 
is set. 

F. Ducts and pipes passing through below grade perimeter walls or slabs on grade shall have the 
space between the duct/pipe and sleeve sealed watertight with a mechanically expandable 
elastomer seal device. 

G. Penetrations through fire rated floors and walls shall be firestopped in accordance with 
applicable building code requirements with UL and FMRC approved materials and shall have a 
fire rating equal to or greater than the fire partition rating.  Refer to architectural plans for 
locations and assembly ratings. 

1. Packing:  Refractory fiber or ceramic fiber. 

a. Manufacturers: 

1) Carborundum Fiberfrax. 

2) Johns-Manville - Cerafelt. 

3) Eagle Picher Epitherm 1200. 

4) Babcock and Wilcox Kaowool. 

2. Fire stop sealant. 

a. Manufacturers: 

1) Hilti 

2) Tremco 
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3) Mameco 

4) Pecora 

3. Where combustible pipes, tubes, vents, etc. penetrate a fire rated assembly, such 
penetrations shall be protected by an approved through-penetration fire stop collar/sealant 
system per the building code. 

a. Through -penetration firestop systems shall be tested in accordance with ASTM E814 
with a minimum positive pressure differential of 0.01 inch WG.  Through penetration 
firestop systems shall have a "F" rating and a "T" rating of not less than 1 hour but not 
less than the required rating of the assembly penetrated. 

b. Hilti CP 642 Firestop Collar. 

c. Hilti FS-ONE High Performance Intumescent Firestop Sealant. 

d. 3M Fire Barrier PPD Plastic Pipe Device. 

e. 3M Fire Barrier Intumescent Firestop Sealant. 

3.07 CUTTING, CORING AND PATCHING 
A. Refer to General Conditions. 

B. Unless specifically noted otherwise, the Contractor shall perform all cutting, coring, and patching 
that may be necessary for the installation of their Work.  All cutting, coring, patching and repair 
work shall be performed by the Contractor through qualified Subcontractors. Contractor shall 
include full cost of same in his bid. 

C. Secure approval form Architect and/or Structural Engineer, in writing, before cutting, 
welding/bolting to, or anchoring from any structural building components (i.e. structural steel, 
load bearing walls, footings/foundations, concrete floors/ceilings, etc.). 

3.08 EQUIPMENT FOUNDATIONS AND SUPPORTS 
A. For equipment suspended form ceiling or walls, furnish and install all inserts, rods, structural 

steel frames, brackets and platforms required. Obtain approval of Architect and/or Structural 
Engineer for same including loads, locations, and methods of attachment. 

3.09 EQUIPMENT CONNECTIONS 
A. Make connections to equipment, fixtures and other items included in the work in accordance with 

the approved shop drawings and rough-in measurements furnished by the manufactures of the 
particular equipment furnished. 

B. All piping connections to equipment shall be flanged or shall be made with unions to facilitate 
equipment removal. 

C. All ductwork connections to air handling equipment shall be made with flexible duct connectors. 

3.10 ACCESSIBILITY 
A. All equipment shall be installed so as to be readily accessible for operation, maintenance, and 

repair, as required by the equipment manufacturer and as subject to the approval of the 
Engineer. 

3.11 CLEANING 
A. Each trade shall be responsible for removing all debris daily as required to maintain the work 

area in a neat, orderly condition. 

B. After equipment, ductwork systems have been completed and tested, each entire system shall 
be cleaned and flushed. 
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3.12 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS 
A. Electrical equipment furnished by Mechanical Trades and installed by Electrical Trades shall be 

turned over to Electrical Trades in good condition. 

B. Equipment and materials shall be protected from theft, injury or damage. 

C. Materials with enamel or glaze surface, shall be protected from damage by covering and/or 
coating as recommended in bulletin, "Handling and Care of Enameled Cast Iron Plumbing 
Fixtures," issued by the Plumbing Fixtures Manufacturers Association, and as approved. 

D. Coat polished or plated metal parts with white petroleum jelly immediately after installation. 

E. Protect equipment outlets, pipe and duct openings with temporary plugs or caps. 

F. Provide adequate storage for all equipment and materials delivered to the job site.  Equipment 
set in place in unprotected areas must be provided with temporary protection. 

3.13 FILTERS 
A. Provide and maintain filters in air handling systems throughout the construction period and prior 

to final acceptance of the building. Do not run air handling equipment without all prefilters and 
final filters as specified. 

B. Immediately prior to final building acceptance by the Owner, the Contractor shall: 

1. Thoroughly wash, recharge and reinstall cleanable type air filters. 

2. Replace all disposable type air filters, prefilters and final filters, with new units.  In addition to 
replacing the filters with new ones, the contractor shall supply the Owner with an extra set of 
each filter for the Owner's use. 

3.14 GENERAL SUPPORT REQUIREMENTS 
A. Each mechanical trade shall provide all required supporting components to properly support their 

work. Supporting components/systems shall be in accordance with Code and as specified. 

B. Provide all necessary angle/brackets or supplementary steel as required for adequate support 
for all piping, ductwork, specialties, and equipment. Secure approval form Architect and/or 
Engineer, in writing, before welding or bolting to steel framing or anchoring to concrete structure. 

C. Where piping, ductwork, specialties, or equipment is supported or suspended from concrete 
construction, provide approved concrete inserts in formwork to receive hanger rods, such as 
Unistrut or Powerstrut, and where installed in metal deck, use Ramset or Welds as required. 

D. Hangers for ductwork 48 inches and wider located in Mechanical Rooms shall be sized to also 
support fire protection system branch piping. 

3.15 PIPING INSTALLATION IN PLENUM SPACES 
A. Pipe and pipe fittings installed in mechanical air plenum spaces shall of non-combustible 

materials.  If PVC piping is specified as an approved material, it shall be wrapped with at least 
1.5 inches of non-combustible insulation plus continuous vapor barrier which meet building code 
required smoke and flame spread ratings. 

B. Coordinate location of mechanical plenum spaces with electrical trades for plenum rated cable 
requirements. 

3.16 DRAWINGS AND MEASUREMENTS 
A. These specifications and accompanying drawings are intended to describe and provide for 

finished work. They are intended to be cooperative, and what is called for by either the drawings 
or specifications shall be as binding as if call for by both.  The work herein described shall be 
complete in every detail. 

B. The Drawings are not intended to be scaled for rough-in measurements, nor to serve as Shop 
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Drawings.  Field measurements necessary for ordering materials and fitting the installation to 
the building construction and arrangement shall be taken by the Contractor.  The Contractor 
shall check latest architectural drawings to locate equipment/fixtures/etc., check latest structural 
drawings for interferences, etc..  

3.17 EXTRA WORK 
A. For any extra work which may be proposed, the Contractor shall furnish to the General 

Contractor/Construction Manager, an itemized breakdown of the estimated cost of all materials 
and labor required to complete this work.  The estimate cost breakdown shall include unit prices 
(same prices for increase/decrease of work) for all materials (i.e. duct, piping, valves, equipment, 
equipment rental, etc.) and all labor (i.e. manhours, overtime, etc.) which may be required for any 
proposed extra work.  The Contractor shall not proceed until receiving a written order from the 
General Contractor establishing the agreed price and describing the work to be done. 

3.18 DEMOLITION WORK 
A. All demolition of existing mechanical equipment and materials shall be done by the Contractor 

unless otherwise indicated. Included are all items such as, but not limited to, existing piping, 
pumps, ductwork, supports and equipment where such items are not required for the proper 
operation of the modified system. 

B. In general, demolition work is indicated on the drawings. However, the Contractor shall visit the 
job to determine the full extent and character of this work. 

C. The Contractor shall review all other contract documents (i.e. architectural plans, electrical plans, 
etc.) to review the extent of demolition and remodeling work. 

D. Unless specifically noted to the contrary, removed materials shall not be reused in the work.  
Salvaged materials that are to be reused shall be stored safe against damage and turned over to 
the appropriate trade for reuse. Salvaged materials of value that are not to be reused shall 
remain the property of the Owner unless such ownership is waived. Remove items from the 
systems and turn over to the Owner in their condition prior to removal.  The Owner shall move 
and store these materials. Items on which the Owner waives ownership shall become the 
property of the Contractor, who shall remove and legally dispose of, away from the premises. 

E. Work that has been cut or partially removed shall be protected against damage until covered by 
permanent construction. 

F. Provide sheet metal caps on ductwork and cap piping immediately adjacent to demolition as 
soon as demolition commences in order to allow existing systems to remain in operation.  Caps 
shall be of same material as service requiring such. 

3.19 WORK IN EXISTING BUILDINGS 
A. The Owner will provide access to existing buildings as required. Access requirements to 

occupied buildings shall be identified on the project schedule. The Contractor, once work is 
started in the existing building, shall complete same without interruption so as to return work 
areas as soon as possible to Owner. 

B. Adequately protect and preserve all existing and newly installed work.  Promptly repair any 
damage to same at Contractor's expense. 

C. Consult with the Architect and/or Engineer as to the methods of carrying on the work so as not to 
interfere with the Owner’s operation any more than absolutely necessary. Accordingly, all service 
lines shall be kept in operation as long as possible and the services shall only be interrupted at 
such time as will be designated by the Architect and/or Owner's Representative. 

END OF SECTION 
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SECTION 23 0553 
 

IDENTIFICATION FOR HVAC SYSTEMS AND EQUIPMENT 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Nameplates. 
B. Tags. 

1.02 REFERENCE STANDARDS 

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

PART 2  PRODUCTS 
2.01 IDENTIFICATION APPLICATIONS 

A. Air Handling Units:  Nameplates. 
B. Automatic Controls:  Tags. Key to control schematic. 
C. Control Panels:  Nameplates. 
D. Ductwork:  Plastic Tape Duct Markers. 
E. Major Control Components:  Nameplates. 
F. Small-sized Equipment:  Tags. 
G. Tanks:  Nameplates. 
H. Thermostats:  Nameplates. 
I. Valves:  Tags. 

2.02 MANUFACTURERS 

A. Brady Corporation:  www.bradycorp.com. 
B. Champion America, Inc.:  www.Champion-America.com. 
C. Seton Identification Products:  www.seton.com/aec. 

2.03 NAMEPLATES 

A. Description:  Laminated three-layer plastic with engraved letters. 
1. Letter Color:  Conform to ANSI/ASME A13.1, unless specified otherwise. 
2. Letter Height:  1/2 inch. 
3. Background Color:  Conform to ANSI/ASME A13.1, unless specified otherwise. 

2.04 TAGS 

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 
background color.  Tag size minimum 1-1/2 inch diameter. 

2.06 DUCT MARKERS 

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

PART 3  EXECUTION 
3.01 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 
B. Verify Owner’s existing identification standard and provide new identification to match. 

3.02 INSTALLATION 

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 
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sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 
B. Install tags with corrosion resistant chain. 
C. Identify mechanical equipment (i.e. Furnaces, Exhaust Fans, ERVs, etc.) with plastic 

nameplates.   
D. Identify control panels and major control components outside panels with plastic nameplates. 
E. Identify thermostats relating to terminal boxes or valves with nameplates. 
F. Tag automatic controls, instruments, and relays.  Key to control schematic. 
G. Identify ductwork (i.e. Supply Air, Return Air, Outdoor Air, Fresh Air, Exhaust Air, etc.) with plastic 

tape duct markers.  Identify with air handling unit identification number and area served.  
Locate identification on ductwork at air handling unit, at each side of penetration of structure or 
enclosure, and at each obstruction, at each riser, and at straight runs not to exceed 20' apart. 

END OF SECTION 
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SECTION 23 0593 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Testing, adjustment, and balancing of air systems. 

B. Measurement of final operating condition of HVAC systems. 

1.02 REFERENCE STANDARDS 
A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance 

Council. 

B. ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing of Building 
Heating, Ventilation, Air-Conditioning, and Refrigeration Systems; American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc.. 

C. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental Systems; 
National Environmental Balancing Bureau. 

1.03 SUBMITTALS  
A. Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor for 

approval within 30 days after award of Contract. 

B. Sample Report Forms: Submit two sets of sample TAB report forms. 

C. Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on 
approved forms certified by TAB firm. 

D. Control System Coordination Reports:  Communicate in writing to the controls installer all 
setpoint and parameter changes made or problems and discrepancies identified during TAB that 
affect, or could affect, the control system setup and operation. 

E. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance. 

1. Prior to commencing work, submit report forms or outlines indicating adjusting, balancing, 
and equipment data required. 

2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 
copies for ENGINEER and for inclusion in operating and maintenance manuals. 

3. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page 
and indexing tabs, with cover identification at front and side.  Include set of reduced 
drawings with air outlets and equipment identified to correspond with data sheets, and 
indicating thermostat locations. 

4. Include actual instrument list, with manufacturer name, serial number, and date of 
calibration. 

5. Form of Test Reports:  Where the TAB standard being followed recommends a report 
format use that; otherwise, follow ASHRAE Std 111. 

6. Units of Measure:  Report data in I-P (inch-pound) units only. 

7. Test Reports:  Indicate data on AABC MN-1 forms, NEBB forms, or forms containing 
information indicated in Schedules. 

8. Include the following on the title page of each report: 
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a. Name of Testing, Adjusting, and Balancing Agency. 

b. Address of Testing, Adjusting, and Balancing Agency. 

c. Telephone number of Testing, Adjusting, and Balancing Agency. 

d. Project name. 

e. Project location. 

f. Project ENGINEER. 

g. Project Engineer. 

h. Project CONTRACTOR. 

i. Project altitude. 

j. Report date. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.01 GENERAL REQUIREMENTS 

A. Perform total system balance in accordance with one of the following: 

1. AABC MN-1, AABC National Standards for Total System Balance. 

2. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems. 

3. Maintain at least one copy of the standard to be used at project site at all times. 

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work 
prior to Substantial Completion of the project. 

C. Where HVAC systems and/or components interface with life safety systems, including fire and 
smoke detection, alarm, and control, coordinate scheduling and testing and inspection 
procedures with the authorities having jurisdiction. 

D. TAB Agency Qualifications: 

1. Company specializing in the testing, adjusting, and balancing of systems specified in this 
section. 

2. Having minimum of five years documented experience. 

3. Certified by one of the following: 

a. AABC, Associated Air Balance Council:  www.aabchq.com; upon completion submit 
AABC National Performance Guaranty. 

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org. 

4. And/Or one of the following Pre-Qualified TAB Agencies. 

E. Pre-Qualified TAB Agencies: 

1. Integrity Test & Balance: 11448 Ramblewood Dr., Cedar, MI 49621, (231-929-0940) - 
Contact Kevin Heikkila (cell: 231-499-5666).. 

2. International Test & Balance Inc. - Southfield, MI (248-559-5864). 

3. Hi-Tech Test & Balance - Freeland, MI (989-695-5498). 

3.02 SEQUENCING AND SCHEDULING 
A. Sequence work to commence after completion of systems and schedule completion of work 

before Substantial Completion of Project. 
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B. The mechanical contractor shall provide to the TAB sub-contractor all shop drawings, submittal 
data, up-to-date revisions, change orders, bulletins, and other data required for the planning, 
preparation, and execution of the TAB work. 

C. The mechanical contractor shall provide startup personnel to assist the TAB sub-contractor in 
testing, adjusting, and balancing work. 

D. If testing, adjusting, and balancing of a mechanical system cannot take place due to seasonal 
weather, all parties involved (i.e. mechanical contractor and test/balance agency) shall return to 
the site during season required to properly test, adjust and balance the equipment.  An example 
of this would be a heating system installed and tested in the cooling season (summer).  Due to 
the fact that there may not be enough heating load required to properly test and balance the 
heating systems, all parties shall return to the site the following heating season (winter) to test, 
adjust, and balance the heating system. 

E. All test points, balance dampers, mechanical identification, etc. shall be complete and accessible 
to the TAB sub-contractor.  

F. Schedule and provide assistance in final adjustment and test of life safety system, smoke 
evacuation system, and smoke control system with Fire Authority. 

3.03 EXAMINATION  
A. Verify that systems are complete and operable before commencing work.  Ensure the following 

conditions: 

1. Systems are started and operating in a safe and normal condition. 

2. Temperature control systems are installed complete and operable. 

3. Proper thermal overload protection is in place for electrical equipment. 

4. Final filters are clean and in place.  If required, install temporary media in addition to final 
filters. 

5. Duct systems are clean of debris. 

6. Fans are rotating correctly. 

7. Fire and volume dampers are in place and open. 

8. Air coil fins are cleaned and combed. 

9. Access doors are closed and duct end caps are in place. 

10. Air outlets are installed and connected. 

11. Duct system leakage is minimized. 

B. Examine system and equipment installations to verify that they are complete and that testing, 
cleaning, adjusting, and commissioning specified in individual Sections have been performed. 

C. Examine system and equipment test reports. 

D. Examine HVAC system and equipment installations to verify that indicated balancing devices, 
such as test ports, gage cocks, and manual volume dampers, are properly installed, and that 
their locations are accessible and appropriate for effective balancing and for efficient system and 
equipment operation. 

E. Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased, 
belts are aligned and tight, and equipment with functioning controls is ready for operation. 

F. Examine equipment for installation and for properly operating safety interlocks and controls. 

G. Report deficiencies discovered before and during performance of TAB procedures. Observe and 
record system reactions to changes in conditions. Record default set points if different from 
indicated values. 
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H. Submit field reports.  Report defects and deficiencies that will or could prevent proper system 
balance. 

I. Promptly report abnormal conditions in mechanical systems or conditions which prevent system 
balance. 

J. Beginning of work means acceptance of existing conditions. 

3.04 PREPARATION  
A. Hold a pre-balancing meeting 4 weeks prior to starting TAB work. 

1. Require attendance by all installers whose work will be tested, adjusted, or balanced. 

B. Provide instruments required for testing, adjusting, and balancing operations.   

C. Perform the following field tests and inspections to new and renovated portions of duct systems 
according to SMACNA's "HVAC Air Duct Leakage Test Manual" and prepare test reports: 

1. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing 
and for compliance with test requirements. 

2. Conduct tests at static pressures equal to maximum design pressure of system or section 
being tested. If pressure classes are not indicated, test entire system at maximum system 
design pressure. Do not pressurize systems above maximum design operating pressure. 
Give seven days' advance notice for testing. 

3. Maximum Allowable Leakage: Comply with requirements for Leakage Class 3 for round and 
flat-oval ducts, Leakage Class 12 for rectangular ducts in pressure classes lower than and 
equal to 2-inch wg (both positive and negative pressures), and Leakage Class 6 for pressure 
classes from 2- to 10-inch wg. 

4. Remake leaking joints and retest until leakage is equal to or less than maximum allowable. 

D. Complete system readiness checks and prepare system readiness reports. Verify the following: 

1. Permanent electrical power wiring is complete. 

2. Equipment and duct access doors are securely closed. 

3. Balance, smoke, and fire dampers are open. 

4. Ceilings are installed in critical areas where air-pattern adjustments are required and access 
to balancing devices is provided. 

5. Windows and doors can be closed so indicated conditions for system operations can be met. 

3.05 ADJUSTMENT TOLERANCES 
A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems and 

plus or minus 10 percent of design for return and exhaust systems. 

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to 
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design. 

3.06 RECORDING AND ADJUSTING  
A. Ensure recorded data represents actual measured or observed conditions. 

B. Permanently mark settings of dampers and other adjustment devices allowing settings to be 
restored.  Set and lock memory stops. 

C. After adjustment, take measurements to verify balance has not been disrupted or that such 
disruption has been rectified. 

D. Leave systems in proper working order, replacing belt guards, closing access doors, closing 
doors to electrical switch boxes, and restoring thermostats to specified settings. 
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E. At final inspection, recheck random selections of data recorded in report.  Recheck points or 
areas as selected and witnessed by the OWNER. 

F. Check and adjust systems approximately six months after final acceptance and submit report. 

3.07 AIR SYSTEM PROCEDURE 
A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 

recommended testing procedures. Crosscheck the summation of required outlet volumes with 
required fan volumes. 

B. Determine the best locations in main and branch ducts for accurate duct airflow measurements. 

C. Cut insulation, and drill ducts for installation of test probes to the minimum extent necessary to 
allow adequate performance of procedures. After testing and balancing, close probe holes with 
neat patches, neoprene plugs, threaded plugs, or threaded twist-on metal caps, and patch 
insulation with new materials identical to those removed. Restore vapor barrier and finish 
according to insulation Specifications for this Project. 

D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

E. Verify that motor starters are equipped with properly sized thermal protection. 

F. Check dampers for proper position to achieve desired airflow path. 

G. Check for airflow blockages. 

H. Check for proper sealing of air duct system. 

I. Adjust air handling and distribution systems to provide required or design supply, return, and 
exhaust air quantities. 

J. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 
duct. 

K. Measure air quantities at air inlets and outlets. 

L. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts 
and noise. 

M. Use volume control devices to regulate air quantities only to extend that adjustments do not 
create objectionable air motion or sound levels.  Effect volume control by duct internal devices 
such as dampers and splitters. 

N. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.  
Vary branch air quantities by damper regulation. 

O. Measure static air pressure conditions on air supply units, including filter and coil pressure drops, 
and total pressure across the fan.  Make allowances for 50 percent loading of filters. 

P. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions. 

Q. Measure building static pressure and adjust supply, return, and exhaust air systems to provide 
required relationship between each to maintain approximately 0.05 inches positive static 
pressure near the building entries.  

3.08 PROCEDURES FOR CONSTANT VOLUME AIR SYSTEMS 
A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 

fan manufacturer. 

1. Measure fan static pressures to determine actual static pressure as follows: 

a. Measure outlet static pressure as far downstream from the fan as practicable and 
upstream from restrictions in ducts such as elbows and transitions. 
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b. Measure static pressure directly at the fan outlet. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 
possible, upstream from flexible connection and downstream from duct restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that 
houses the fan. 

2. Measure static pressure across each component that makes up an air-handling unit, rooftop 
unit, and other air-handling and -treating equipment. 

a. Simulate dirty filter operation and record the point at which maintenance personnel must 
change filters. 

3. Measure static pressures entering and leaving other devices such as sound traps, heat 
recovery equipment, and air washers, under final balanced conditions. 

4. Select required sheave sizes and advise installing contractor to change drive sheaves 
accordingly. 

5. Do not recommend fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur. Measure amperage in full cooling, full 
heating, economizer, and any other operating modes to determine the maximum required 
brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows within specified tolerances. 

1. Measure airflow at a point downstream from the balancing damper and adjust volume 
dampers until the proper airflow is achieved. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and calculate the 
total airflow for that zone. 

2. Remeasure each submain and branch duct after all have been adjusted. Continue to adjust 
submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure terminal outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

D. Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances 
of indicated values. Make adjustments using volume dampers rather than extractors and the 
dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the Contract 
Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.09 SCOPE 
A. Test, adjust, and balance the following: 

1. Forced Air Furnaces 

2. Fans  

3. Air Inlets and Outlets 

4. Heat/Energy Recovery Ventilators 
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3.10 MINIMUM DATA TO BE REPORTED 
A. Items: 

1. Fan Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and size. 

e. Manufacturer's serial number. 

f. Arrangement and class. 

g. Sheave make, size in inches, and bore. 

h. Sheave dimensions, center-to-center, and amount of adjustments in inches. 

2. Electric Motors: 

a. Manufacturer  

b. Model/Frame  

c. HP/BHP  

d. Phase, voltage, amperage; nameplate, actual, no load 

e. RPM  

f. Service factor 

g. Starter size, rating, heater elements 

h. Sheave Make/Size/Bore 

3. Air Moving Equipment: 

a. Location  

b. Manufacturer  

c. Model number 

d. Serial number 

e. Arrangement/Class/Discharge  

f. Air flow, specified and actual 

g. Return air flow, specified and actual 

h. Outside air flow, specified and actual 

i. Total static pressure (total external), specified and actual 

j. Inlet pressure 

k. Discharge pressure 

l. Sheave Make/Size/Bore 

m. Number of Belts/Make/Size 

n. Fan RPM 

4. Return Air/Outside Air: 

a. Identification/location  
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b. Design air flow 

c. Actual air flow 

d. Design return air flow 

e. Actual return air flow 

f. Design outside air flow 

g. Actual outside air flow 

h. Return air temperature 

i. Outside air temperature 

j. Required mixed air temperature 

k. Actual mixed air temperature 

l. Design outside/return air ratio 

m. Actual outside/return air ratio 

5. Heat/Energy Recovery Ventilators: 

a. Location  

b. Manufacturer  

c. Model number 

d. Serial number 

e. Air flow, specified and actual 

f. Total static pressure (total external), specified and actual 

g. Inlet pressure 

h. Discharge pressure 

i. Sheave Make/Size/Bore 

j. Number of Belts/Make/Size 

k. Fan RPM 

l. Summer Conditions:  Outdoor Air Temperature, Return Air Temperature, Supply Air 
Temperature, Exhaust Air Temperature 

m. Winter Conditions:  Outdoor Air Temperature, Return Air Temperature, Supply Air 
Temperature, Exhaust Air Temperature 

6. Exhaust Fans: 

a. Location  

b. Manufacturer  

c. Model number 

d. Serial number 

e. Air flow, specified and actual 

f. Total static pressure (total external), specified and actual 

g. Inlet pressure 

h. Discharge pressure 

i. Sheave Make/Size/Bore 
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j. Number of Belts/Make/Size 

k. Fan RPM 

7. Duct Leak Tests: 

a. Description of ductwork under test 

b. Duct design operating pressure 

c. Duct design test static pressure 

d. Duct capacity, air flow 

e. Maximum allowable leakage duct capacity times leak factor 

f. Test apparatus 

1) Blower  

2) Orifice, tube size 

3) Orifice size 

4) Calibrated  

g. Test static pressure 

h. Test orifice differential pressure 

i. Leakage  

8. Air Distribution Tests (diffusers, grills, registers): 

a. Air terminal number 

b. Room number/location 

c. Terminal type 

d. Terminal size 

e. Area factor 

f. Design velocity 

g. Design air flow 

h. Test (final) velocity 

i. Test (final) air flow 

j. Percent of design air flow 

END OF SECTION 
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SECTION 23 0713 
 

DUCT INSULATION 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Duct insulation. 

B. Duct Liner. 

C. Insulation jackets. 

1.02 REFERENCE STANDARDS 
A. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by 

Means of the Heat Flow Meter Apparatus. 

B. ASTM C 553 - Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and 
Industrial Applications. 

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

D. ASTM C 1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and 
Sound Absorbing Material). 

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

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

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

H. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

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

1.03 SUBMITTALS 
A. Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for each service, and locations. 

B. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable 
workmanship and that installation standards will be achieved. 

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

specified in this section with not less than 10 years of documented experience. 

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 10 years of experience and approved by manufacturer. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Accept materials on site in original factory packaging, labeled 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. 

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

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

1.07 INSULATION OF EXISTING SYSTEMS 
A. On renovation/addition projects where existing ductwork systems are being modified the existing 

ductwork systems shall be reinsulated as required to maintain sealed insulation/vapor barrier. 

B. After completion of any required asbestos abatement, reinsulate all existing systems. 

PART 2  PRODUCTS 
2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

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

B. Where insulation and covering is specified or required to include a vapor barrier, it is critical that 
the integrity of the vapor barrier is continuously maintained.  Fasteners or other securing 
devices that may unintentionally penetrate, or damage, the vapor barrier are prohibited.  Where 
fasteners must penetrate the vapor barrier, the vapor barrier shall be repaired. 

2.02 GLASS FIBER, FLEXIBLE (EXTERIOR DUCT WRAP) 
A. Manufacturer: 

1. Knauf Insulation:  www.knaufusa.com. 

2. Johns Manville Corporation:  www.jm.com. 

3. Owens Corning Corp:  www.owenscorning.com. 

4. CertainTeed Corporation:  www.certainteed.com. 

B. Insulation:  ASTM C 553; flexible, noncombustible blanket. 

1. 'K' value:  0.29 at 75 degrees F, when tested in accordance with ASTM C 518. 

2. Maximum Service Temperature:  450 degrees F. 

3. Maximum Water Vapor Sorption:  5.0 percent by weight. 

4. Maximum Density:  1.5 lb./cu ft. 

C. Vapor Barrier Jacket: 

1. Kraft paper with glass fiber yarn and bonded to aluminized film. 

2. Moisture Vapor Permeability:  0.058 ng/Pa s m (0.04 perm inch), when tested in accordance 
with ASTM E 96/E 96M. 

3. Secure with pressure sensitive tape. 

D. Vapor Barrier Tape: 

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 
sensitive rubber based adhesive.  The use of duct tape is prohibited. 

E. Outdoor Vapor Barrier Mastic: 

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color. 

F. Tie Wire:  Annealed steel, 16 gage. 

2.03 GLASS FIBER, RIGID (EXTERIOR BOARD DUCT INSULATION) 
A. Manufacturer: 

1. Knauf Insulation:  www.knaufusa.com. 
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2. Johns Manville Corporation:  www.jm.com. 

3. Owens Corning Corp:  www.owenscorning.com. 

4. CertainTeed Corporation:  www.certainteed.com. 

B. Insulation:  ASTM C 612; rigid, noncombustible blanket. 

1. 'K' value:  0.31 at 75 degrees F, when tested in accordance with ASTM C 518. 

2. Maximum service temperature:  450 degrees F. 

3. Maximum Water Vapor Sorption:  5.0 percent. 

4. Maximum Density:  3.0 lb./cu ft. 

C. Vapor Barrier Jacket: 

1. Kraft paper with glass fiber yarn and bonded to aluminized film. 

2. Moisture Vapor Permeability:  0.058 ng/Pa s m (0.04 perm inch), when tested in accordance 
with ASTM E 96/E 96M. 

3. Secure with pressure sensitive tape. 

D. Vapor Barrier Tape: 

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 
sensitive rubber based adhesive.  The use of duct tape is prohibited. 

E. Indoor Vapor Barrier Finish: 

1. Vinyl emulsion type acrylic, compatible with insulation, white color. 

2.04 DUCT LINER (Enhanced Surface Fiberglass) 
A. Manufacturers: 

1. CertainTeed Corporation; ToughGard R Duct Liner with Enhanced Surface:  
www.certainteed.com. 

B. Insulation:  Incombustible glass fiber complying with ASTM C 1071; NAIMA and NFPA 
90A/90B; rigid board; impregnated surface and edges coated with enhanced surface which is 
40% more water repellent than standard fiberglass duct liner. 

1. Apparent Thermal Conductivity:  Maximum of ASTM C518, 0.24 at 75 degrees F. 

2. Service Temperature:  Up to 250 degrees F. 

3. Rated Velocity on Coated Air Side for Air Erosion:  6,000 fpm, minimum. 

4. Density: 1.5 lb./cu.ft. for 1", 1.5", and 2" thickness.  2 lb./cu.ft. for 1/2" thickness. 

5. Minimum Noise Reduction Coefficients (NRC) per ASTM E795: 

a. 1/2 inch Thickness: 0.45. 

b. 1 inch Thickness: 0.70. 

c. 1-1/2 inches Thickness:  0.90. 

d. 2 inch Thickness:  1.00. 

6. Corrosion Resistance: pass ASTM C665. 

7. Bacteria Resistance: pass ASTM G22. 

8. Fungal Resistance:  pass ASTM C1338 & ASTM G21. 

9. Water Repellency Rating > 4 (INDA IST 80.6-92). 

C. Adhesive:  Waterproof, fire-retardant type. 
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D. Liner Fasteners:  Galvanized steel, impact applied with integral head. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that ducts have been tested before 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 standard vapor barrier jacket. 

2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of 
insulation. 

3. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, 
and expansion joints. 

E. Ducts Exposed in Finished Spaces:  Insulate with rigid glass fiber insulation and finish with 
canvas jacket sized for finish painting or aluminum jacket.  Refer to specification section 09900 
- Coordinate color with Architect. 

F. 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. 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. 

3. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive. 

4. Stop and point insulation around access doors and damper operators to allow operation 
without disturbing wrapping. 

5. Continue insulation through wall penetrations using rigid fiberglass insulation 6 inches on 
either side of wall. 

G. Duct and Plenum Liner Application: 

1. Adhere insulation with adhesive for 100 percent coverage.  All exposed edges of duct liner 
shall be coated with the same adhesive.  All rips and tears shall be repaired using adhesive.  
Severely damaged areas of duct liner and duct liner which have been wetted shall be 
replaced entirely. 

2. Secure fiberglass duct liner insulation with mechanical liner fasteners.  Refer to SMACNA 
HVAC Duct Construction Standards - Metal and Flexible for spacing. 

3. Seal and smooth joints.  Seal and coat transverse joints. 
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4. Seal liner surface penetrations with adhesive. 

5. All internal duct areas shall be covered with duct liner.  Traverse joints shall be firmly butted 
with no gaps, and coated with adhesive.  Longitudinal corner joints shall be overlapped and 
compressed. 

6. Metal nosing shall be applied to all upstream transverse edges to additionally secure the 
insulation. 

7. Duct dimensions indicated are net inside dimensions required for air flow.  Increase duct 
size to allow for insulation thickness. 

8. Note that ducts lined with duct liner are not required to have additional external duct 
insulation, except for ducts in unconditioned attics or crawl spaces which shall be provided 
with exterior insulation specified. 

3.03 SCHEDULES 
A. Outside Air Intake Ducts: 

1. Flexible Glass Fiber Duct Insulation:  3 inches thick. 

2. Rigid Glass Fiber Duct Insulation:  3 inches thick. 

B. Plenums: 

1. Rigid Glass Fiber Duct Insulation:  3 inches thick. 

C. Supply Air Ducts and Fresh Air from HRV/ERVs: 

1. Flexible Glass Fiber Duct Insulation:  1.5 inches thick. 

2. Rigid Glass Fiber Duct Insulation:  1.5 inches thick. 

D. Ductwork passing through walls (6 inches on either side of wall): 

1. Rigid Glass Fiber Duct Insulation:  1.5 inches thick. 

E. All Ductwork (i.e. Supply Air SA, Return Air RA) Within 25 ft. of Mechanical Equipment (i.e. 
Furnaces, etc.): 

1. Rigid Glass Fiber Duct Liner Insulation:  1.5 inches thick. 

2. Note that ducts lined with duct liner are not required to have additional external duct 
insulation, except for ducts in unconditioned attics or crawl spaces which shall be provided 
with exterior insulation specified. 

F. Ceiling Plenum Return Air Transfer Ductwork, and Return Air Grill Sound Traps: 

1. Rigid Glass Fiber Duct Liner Insulation:  1.5 inches thick. 

2. Note that ducts lined with duct liner are not required to have external duct insulation, except 
for ducts in unconditioned attics or crawl spaces which shall be provided with exterior 
insulation specified. 

END OF SECTION 
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SECTION 23 3100 
 

HVAC DUCTS AND CASINGS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Metal ductwork. 

B. Duct cleaning. 

1.02 REFERENCE STANDARDS 
A. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel. 

B. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 
Fire Protection Association. 

D. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems; 
National Fire Protection Association. 

E. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning 
Contractors' National Association. 

F. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

1.03 SUBMITTALS 
A. Product Data:  Provide data for duct materials and duct connections. 

B. Shop Drawings:  Submit shop drawings, including detailed layout drawings, of all ductwork and 
plenums.  Contractor shall perform all necessary coordination with other trades when preparing 
the detailed layout drawings.  Show details of construction, supports, access doors, 
reinforcement, fitting configuration, and accessory installation.  Shop drawings shall be 
reviewed and approved by the Architect/Engineer prior to fabrication. 

C. Test Reports:  Indicate pressure tests performed.  Include date, section tested, test pressure, 
and leakage rate, following SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual. 

D. Project Record Documents:  Record actual locations of ducts and duct fittings.  Record 
changes in fitting location and type.  Show additional fittings used. 

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

specified in this section, with minimum 10 years of documented experience. 

B. Installer Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 10 years of documented experience. 

1.05 REGULATORY REQUIREMENTS 
A. Construct ductwork to NFPA 90A, NFPA 90B, and NFPA 96 standards. 

1.06 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. 
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1.07 COORDINATION REQUIREMENTS 
A. Sheet metal trades shall coordinate all design, construction, and installation with all other trades. 

B. Sheet metal trades shall cooperate with the Test and Balance Contractor and provide all 
miscellaneous caps and any other materials required for structural integrity and leakage testing 
of the complete ductwork system. Refer to Test and Balance specification section. 

1.08 DESIGN REQUIREMENTS 
A. Duct sizes shown on drawings are inside clear dimensions.  For lined ducts, maintain sizes 

inside lining. 

B. No variation of duct configuration or sizes permitted except by written permission.  Size round 
ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent 
rectangular and round ducts. 

C. Use material, weight, thickness, gauge, construction and installation methods as outlined in the 
latest addition of the following SMACNA publications, unless noted otherwise: 

1. HVAC Duct Construction Standards, Metal and Flexible 

2. HVAC Air Duct Leakage Test Manual 

3. HVAC Systems - Duct Design 

4. Rectangular Industrial Duct Construction 

5. Round Industrial Duct Construction 

D. Use products which conform to NFPA 90A, possessing a flame spread rating of less than 25 and 
a smoke developed rating of less than 50. 

1.09 PRESSURE DEFINITIONS 
A. Low Pressure Ductwork:  Up to 2 inches WG and velocities less than 1,500 fpm.  Construct for 2 

inch WG positive and negative or positive static pressures. 

PART 2  PRODUCTS 
2.01 DUCT ASSEMBLIES 

A. All Ducts:  Galvanized steel, unless otherwise indicated. 

B. Low Pressure Supply (Heating Systems):  2 inch w.g. pressure class, galvanized steel. 

C. Low Pressure Supply (System with Cooling Coils):  2 inch w.g. pressure class, galvanized steel. 

D. Return and Relief:  2 inch w.g. pressure class, galvanized steel. 

E. General Exhaust:  1 inch w.g. pressure class, galvanized steel. 

F. Outside Air Intake:  1 inch w.g. pressure class, galvanized steel. 

G. Transfer Air and Sound Boots:  1/2 inch w.g. pressure class, galvanized steel with acoustical 
duct liner. 

2.02 MATERIALS 
A. General:  Non-combustible ducts, conforming to Class 1 air duct materials, or UL 181. 

B. Galvanized Steel Ducts:  ASTM A 653/A 653M galvanized steel sheet, Forming Steel (FS) 
designation, with G90/Z275 zinc coating. 

1. Gaskets:  Chloroprene elastomer, 40 Durometer, 1/8 inch thick, full face, one piece 
vulcanized or dovetail at joints. 

2. All reinforcement for ducts having a side dimension 48" or less shall be external.  Internal 
reinforcement shall be acceptable only for ducts having a side dimension greater than 48 
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inches.  Reinforcement shall be provided per SMACNA standards. 

C. Steel Ducts - Galvanized Round and Flat Oval Spiral:  Galvanized sheet steel duct and fittings, 
lock forming quality per ASTM A527, Coating Designation G-90, factory fabricated, lock seam or 
welded design in accordance with SMACNA HVAC Duct Construction Standards or SMACNA 
Industrial Duct Construction Standards as required based on pressure class.  Flat oval and 
round fittings shall be factory fabricated welded design.  Use of field fabricated fittings (welded 
design) shall only be permitted when factory fabricated fittings are unavailable. 

1. Manufacturers: 

a. Dixi-Bilt. 

b. Semco. 

c. LaPine Metal Products. 

d. United-McGill. 

e. Univarsal Spiral Air.  

D. Insulated Flexible Ducts, Low and Medium Pressure: 

1. Flexible Ducts:  Interlocking spiral of galvanized steel or aluminum construction or fabric 
supported helically wound spring steel wire or flat steel bands; rated to 6 inches WG positive 
and 4 inches negative for low and medium pressure ducts. 

2. Insulated Flexible Ducts:  Flexible duct wrapped with flexible fiber glass insulation, enclosed 
in a fire retardant polyethylene vapor barrier jacket; maximum 0.23 K value at 75 deg F. 

3. Acoustical performance tested in accordance with the Air Diffusion Council's "Flexible Air 
Duct Test Code FD 72-R1." 

4. Flexible Duct Fittings:  Galvanized steel, twist in design with damper. 

5. Manufacturer's: 

a. Flexmaster Type 8M, UL 181, Class 1. 

b. Automation Industries Thermaflex. 

c. Hart & Cooley. 

E. Caulk:  Elastomer caulk, UL listed and per NFPA 90A. 

F. Sealant:  Indoor/outdoor water based duct sealant.  UL listed, non-toxic, water resistant, 0 
smoke/flame spread, compatible with mating materials, for use on all SMACNA seal Class A, B, 
and C joints, for use on 1/2 - 10" wg SMACNA pressure classes.  

a. Manufacturers: Hardcast "Duct-Seal #321" 

G. Reinforcing and Supports: 

1. Except as otherwise indicated, provide hot-dipped galvanized steel fasteners, anchors, rods, 
straps, trim, and angles for support of ductwork. 

2. Screwed type and supports shall be structural steel per ASTM A36; Mill galvanized steel per 
ASTM A123.  Fabricated sheet steel per ASTM A527, coating designation G-90. 

3. Flanges in contact with the airstream shall be of the same material as the ductwork. 

4. Bolts and fasteners for galvanized steel duct work shall be carbon steel, zinc coated per 
ASTM A153. 

5. All hangers shall provide a means of vertical adjustment after erection.  

H. Hanger Rod:  ASTM A 36/A 36M; steel, galvanized; threaded both ends, threaded one end, or 
continuously threaded. 
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2.03 DUCTWORK FABRICATION 
A. Low Pressure Ductwork (+/- 2 " W.G. Static Pressure Class) 

1. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - 
Metal and Flexible, and as indicated. 

B. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated. 

C. Construct T's, 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 air foil 
turning vanes of perforated metal with glass fiber insulation. 

D. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA HVAC 
Duct Construction Standards - Metal and Flexible. 

1. Use double nuts and lock washers on threaded rod supports. 

2. 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. 

2.04 DUCT MANUFACTURERS 
A. Metal-Fab, Inc. 

B. Semco, Inc. 

C. United McGill Corporation. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction Standards 
- Metal and Flexible. 

B. Install in accordance with manufacturer's instructions. 

C. Flexible Ducts:  Connect to metal ducts with liquid adhesive plus tape. 

D. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining. 

E. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible. 

F. Provide openings in ductwork where required to accommodate thermometers and controllers.  
Provide pilot tube openings where required for testing of systems, complete with metal can with 
spring device or screw to ensure against air leakage.  Where openings are provided in insulated 
ductwork, install insulation material inside a metal ring. 

G. Locate ducts with sufficient space around equipment to allow normal operating and maintenance 
activities. 

H. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp in 
direction of air flow. 

I. Use double nuts and lock washers on threaded rod supports. 

J. Connect diffusers or light troffer boots to low pressure ducts directly or with 5 feet maximum 
length of flexible duct held in place with strap or clamp. 

K. At exterior wall louvers, seal duct to louver frame and install blank-out panels. 

L. Provide flexible duct connections where ductwork connects to fans, air handling equipment, and 
other rotating equipment and/or where indicated on the drawings. 

M. Provide straight runs of ductwork at fans, coils, and other equipment per manufacturer’s 
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recommendations. 

N. Where ducts pass through fire rated walls or floor dividing conditioned spaces from 
unconditioned spaces, provide a flanged duct-segment for installation during the time of 
construction to provide a tight seal. 

O. Where ducts pass through walls and floors, finish wall openings with metal trim strips and curb 
floor openings.  Wood frames are not permitted. 

P. Install airfoil turning vanes in all rectangular mitered elbows, whether indicated on drawings or 
not. 

3.02 DUCTWORK FABRICATION 
A. Verify dimensions at the site, making field measurements and drawings necessary for fabrication 

and erection.  Check plans showing work of other trades and consult with Architect and/or 
Engineer in the event of any interferences. 

B. Fabricate necessary offsets and transitions to avoid interference with building construction, 
piping, equipment, etc.  Make changes, offsets, etc. for duct obstructions per SMACNA HVAC 
Duct Construction Standards or SMACNA Industrial Duct Construction Standards as required 
based upon pressure class.  However, do not reduce duct to less than 6 inches in any 
dimension and do not exceed an 8:1 aspect ratio.  Where it is necessary to take pipes, beams, 
or other similar obstructions through ducts, construct easement as indicated in SMACNA HVAC 
Duct Construction Standards or SMACNA Industrial Duct Construction Standards.  In all cases, 
seal to prevent air leakage. 

C. Fabricate ductwork to prevent failure under pressure or vacuum created by fast closure of 
ductwork devices.  Provide leaktight automatic relief devices where required. 

D. Ducts or plenums of masonry construction are not acceptable. 

E. Repair galvanized surfaces damaged by the application of zinc rich paint per manufacturer's 
instructions. 

3.03 DUCT LEAKAGE 
A. The maximum allowable total leakage rate for duct systems shall be 5% of their associated fan 

and/or air handling unit CFM. 

3.04 CLEANING 
A. Clean entire duct system, including existing ductwork, and force air at high velocity through duct 

to remove accumulated dust.  To obtain sufficient air, clean half the system at a time.  Protect 
equipment that could be harmed by excessive dirt with temporary filters, or bypass during 
cleaning. 

END OF SECTION 



 



Otsego County EMS Building – Addition and Remodel June 18, 2015 
 

AIR DUCT ACCESSORIES 
   23 3300 - 1      

SECTION 23 3300 
 

AIR DUCT ACCESSORIES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Air turning devices/extractors. 

B. Backdraft dampers. 

C. Duct test holes. 

D. Flexible duct connections. 

E. Volume control dampers. 

1.02 REFERENCE STANDARDS 
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 

Fire Protection Association. 

B. NFPA 92A - Standard for Smoke-Control Systems Utilizing Barriers and Pressure Differences. 

C. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

1.03 SUBMITTALS 
A. Product Data:  Provide for shop fabricated assemblies including volume control dampers.  

Include electrical characteristics and connection requirements. 

B. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers, 
duct access doors, and duct test holes. 

C. Manufacturer's Installation Instructions:  Provide instructions for fire dampers and combination 
fire and smoke dampers. 

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

specified in this section, with minimum 10 years of documented experience. 

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

PART 2  PRODUCTS 
2.01 AIR TURNING DEVICES/EXTRACTORS 

A. Manufacturers: 

1. Krueger:  www.krueger-hvac.com. 

2. Ruskin Company:  www.ruskin.com. 

3. Titus:  www.titus-hvac.com. 

4. Nailor. 

B. Multi-blade device with blades aligned in short dimension; steel or aluminum construction; with 
individually adjustable blades, mounting straps. 
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2.02 BACKDRAFT DAMPERS 
A. Manufacturers: 

1. Louvers & Dampers, Inc.:  www.louvers-dampers.com. 

2. Nailor Industries Inc.:  www.nailor.com. 

3. Ruskin Company:  www.ruskin.com. 

4. Greenheck. 

5. Air Balance Inc. 

B. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  galvanized steel or extruded 
aluminum, with center pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed 
edges, linked together in rattle-free manner with 90 degree stop, steel ball bearings, and plated 
steel pivot pin; adjustment device to permit setting for varying differential static pressure. 

2.03 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. 

B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide 
extended neck fittings to clear insulation. 

2.04 FLEXIBLE DUCT CONNECTIONS 
A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, 

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. per sq. yd. 

a. Net Fabric Width:  Approximately 3 inches wide. 

2. Metal:  3 inches wide, 24 gage thick galvanized steel. 

C. Manufacturers: 

1. Ventfabrics, Inc. "Ventglas." 

2. Pathway. 

3. Duro-Dyne. 

2.08 VOLUME CONTROL DAMPERS 
A. Manufacturers: 

1. Louvers & Dampers, Inc.:  www.louvers-dampers.com. 

2. Nailor Industries Inc.:  www.nailor.com. 

3. Ruskin Company:  www.ruskin.com. 

4. American Warming and Ventilating Inc. 

5. Greenheck. 

6. NCA Manufacturing. 

7. Air Balance Inc. 

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, 
and as indicated. 

C. Single Blade Dampers:  Fabricate for duct sizes up to 6 x 30 inch. 
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D. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch.  
Assemble center and edge crimped blades in prime coated or galvanized channel frame with 
suitable hardware. 

E. End Bearings:  Except in round ducts 6 inches and smaller, provide end bearings.  On multiple 
blade dampers, provide oil-impregnated nylon or sintered bronze bearing. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow 
SMACNA HVAC Duct Construction Standards - Metal and Flexible.  Refer to Section 23 3100 
for duct construction and pressure class. 

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where 
indicated. 

C. Provide duct test holes where indicated and required for testing and balancing purposes. 

D. At fans and motorized equipment associated with ducts, provide flexible duct connections 
immediately adjacent to the equipment. 

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

F. 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 2 duct widths from 
duct take-off. 

G. 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 3413 
 

AXIAL HVAC FANS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Propeller fans. 

1.02 REFERENCE STANDARDS 
A. ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings; American Bearing 

Manufacturers Association, Inc.. 

B. AMCA 99 - Standards Handbook; Air Movement and Control Association International, Inc.. 

C. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Ratings; Air 
Movement and Control Association International, Inc. (ANSI/AMCA 210, same as 
ANSI/ASHRAE 51). 

D. AMCA (DIR) - [Directory of] Products Licensed Under AMCA International Certified Ratings 
Program; Air Movement and Control Association International, Inc.. 

E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control 
Association International, Inc.. 

F. AMCA 301 - Methods for Calculating Fan Sound Ratings From Laboratory Test Data; Air 
Movement and Control Association International, Inc.. 

G. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

1.03 SUBMITTALS 
A. Product Data:  Provide data on axial fans and accessories including fan curves with specified 

operating point clearly plotted, power, RPM, sound power levels for both fan inlet and outlet at 
rated capacity, and electrical characteristics and connection requirements. 

B. Shop Drawings:  Indicate assembly of axial fans and accessories including fan curves with 
specified operating point clearly plotted, sound power levels for both fan inlet and outlet at rated 
capacity, and electrical characteristics and connection requirements. 

C. Manufacturer's Instructions:  Indicate installation instructions. 

D. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare 
parts list, and wiring diagrams. 

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

specified in this section, with minimum 10 years of documented experience. 

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

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Protect motors, shafts, and bearings from weather and construction dust. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. ACME Engineering and Manufacturing Corporation:  www.acmefan.com. 
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B. Loren Cook Company:  www.lorencook.com. 

C. PennBarry:  www.pennbarry.com. 

D. Greenheck. 

E. S&P. 

2.02 PROPELLER FANS 
A. Performance: 

1. Motor:  As scheduled hp. 

a. Refer to Section 26 2717. 

b. Type:  Refer to Section 22 0513. 

B. Impeller:  Shaped steel or steel reinforced aluminum blade with heavy hubs, statically and 
dynamically balanced, keyed and locked to shaft, directly connected to motor drive. 

C. Frame:  One piece, square steel with die formed venturi orifice, mounting flanges and supports, 
with baked enamel finish. 

D. Accessories: 

1. Backdraft Damper:  Multiple blade with offset hinge pin, blades linked. 

2. Outlet Damper:  Multiple blade with offset hinge pin, blades linked, line voltage motor drive, 
power open, spring return. 

3. Safety Screens:  Expanded galvanized metal over inlet, motor, drive and outlet; to comply 
with OSHA regulations. 

4. Hood:  Weathershield, to exclude rain and snow. 

5. Controller:  Solid-state speed controller. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide safety screen where inlet or outlet is exposed. 

C. Provide backdraft dampers on discharge of exhaust fans and as indicated. 

END OF SECTION 
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SECTION 23 3423 
 

HVAC POWER VENTILATORS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Cabinet exhaust fans. 

B. Ceiling exhaust fans. 

1.02 REFERENCE STANDARDS 
A. AMCA 99 - Standards Handbook; Air Movement and Control Association International, Inc.. 

B. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating; Air 
Movement and Control Association International, Inc. (ANSI/AMCA 210, same as 
ANSI/ASHRAE 51). 

C. AMCA (DIR) - Products Licensed Under AMCA International Certified Ratings Program; Air 
Movement and Control Association International, Inc.. 

D. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control 
Association International, Inc.. 

E. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; Air 
Movement and Control Association International, Inc.. 

F. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations; National Fire Protection Association. 

G. UL 705 - Power Ventilators; Underwriters Laboratories Inc.. 

1.03 SUBMITTALS 
A. Product Data:  Provide data on fans and accessories including fan curves with specified 

operating point clearly plotted, power, RPM, sound power levels at rated capacity, and electrical 
characteristics and connection requirements. 

B. Manufacturer's Instructions:  Indicate installation instructions. 

C. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare 
parts list, and wiring diagrams. 

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

specified in this section, with minimum 10 years of documented experience. 

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

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Greenheck:  www.greenheck.com. 

B. Loren Cook Company:  www.lorencook.com. 

C. S&P. 

D. ACME Engineering and Manufacturing Corporation:  www.acmefan.com. 

 

http://www.acmefan.com/
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2.01 CABINET AND CEILING EXHAUST FANS 
A. Centrifugal Fan Unit:  Direct driven with galvanized steel housing lined with acoustic insulation, 

resilient mounted motor, gravity backdraft damper in discharge. 

B. Disconnect Switch:  Cord and plug in housing for thermal overload protected motor. 

C. Grille:  Aluminum with baked white enamel finish. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Hung Cabinet Fans: 

1. Install fans with spring vibration isolators and flexible electrical leads. 

2. Install flexible connections specified in Section 23 3300 between fan and ductwork.  Ensure 
metal bands of connectors are parallel with minimum one inch flex between ductwork and 
fan while running. 

C. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated. 

END OF SECTION 
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SECTION 23 3700 
 

AIR OUTLETS AND INLETS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Diffusers.  

B. Registers/grilles. 

C. Louvers.  

1.02 REFERENCE STANDARDS 
A. ADC 1062: GRD - Test Code for Grilles, Registers & Diffusers; Air Diffusion Council. 

B. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; Air Movement and Control 
Association International, Inc.. 

C. ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets; 
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.. 

D. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air 
Conditioning Contractors' National Association. 

1.03 SUBMITTALS  
A. 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, make, model, finish, location, air quantity, pressure drop, neck or jet 
velocity, throw, diffusion range, and noise level. 

1. Throw shall be the horizontal distance from the diffuser to the point where the theoretical 
centerline velocity is 50 feet per minute.  The throw scheduled shall not exceed the 
horizontal distance between the diffuser and the nearest wall, or half the distance between 
ceiling diffusers. 

2. Identify diffusers using the designations used in the drawings and specifications. 

3. Sound data shall be given in terms of sound power level in octave bands 2 through 8, and NC 
index for the capacity range of the diffuser. 

B. Project Record Documents:  Record actual locations of air outlets and inlets. 

1.04 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. 

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

specified in this section, with minimum 10 years of documented experience. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS  

A. Carnes Company HVAC:  www.carnes.com. 

B. Krueger:  www.krueger-hvac.com. 

C. Price Industries:  www.price-hvac.com. 
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D. Titus:  www.titus-hvac.com. 

E. Nailor. 

F. Tuttle & Bailey. 

2.02 DIFFUSERS, REGISTERS, AND GRILLS - GENERAL 
A. Refer to schedules on drawings for quantities, types, finishes, and manufacturer’s model 

numbers of diffusion devices. 

B. Air diffusion devices have been chosen in terms of specific air distribution requirements, spacing, 
and sound characteristics.  Provide ADC certified manufacturer's standard devices. 

C. Provide plaster frames for diffusers installed in plaster ceilings. 

D. Install wall mounted supply registers six (6) inches below ceiling, unless noted otherwise. 

E. Diffusers shall be standard off-white baked enamel finish, unless noted otherwise.  Contractors 
shall coordinate diffuser colors with architect prior to ordering.  Provide air diffusion device 
interior surfaces, including blank-offs, with black matte finish. 

F. Coordinate frame types with architectural reflected ceiling plan. 

2.03 LOUVERS 
A. Louvers shall be fabricated in accordance with SMACNA HVAC Duct Construction Standards - 

Metal and Flexible. 

B. Fabricated of aluminum with at least 50% kynar/hynar. 

C. Provide color chart for selection by Architect/Owner. 

PART 3  EXECUTION 
3.01 INSTALLATION  

A. Install in accordance with manufacturer's instructions. 

B. Check location of outlets and inlets and make necessary adjustments in position to conform with 
architectural features, symmetry, and lighting arrangement. 

C. Install diffusers to ductwork with air tight connection. 

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

E. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 09 9000. 

END OF SECTION 
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SECTION 23 7225 
 

SMALL COMMERCIAL ENERGY RECOVERY VENTILATORS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Packaged static plate enthalpic-energy recovery ventilator as manufactured by RenewAire 
technology. 

1.02 SUBMITTALS 
A. Shop Drawings:  Indicate product details, energy efficiencies, electrical requirements, 

dimensions, etc. 

B. Project Record Documents:  Record actual locations of Units on As-Built Plans. 

C. Operation Data. 

D. Maintenance Data. 

E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 
OWNER's name and registered with manufacturer. 

1.03 QUALITY ASSURANCE 
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 

section, with not less than three years of documented experience. 

B. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 5 years of experience. 

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

D. The energy recovery cores used in these products shall be certified by ARI under its Standard 
1060 for Energy Recovery Ventilators.  ARI published certifications shall confirm manufacture's 
published performance for airflow, static pressure, temperature and total effectiveness, purge air 
(OACF) and exhaust air leakage (EATR).  Products that are not currently ARI Certified will not 
be accepted. 

E. Manufacturer shall be able to provide evidence of independent testing of the core by 
Underwriters Laboratory (UL), verifying a maximum flame spread index (FSI) of 25 and a 
maximum smoke developed index (SDI) of 50 thereby meeting NFPA 90A and NFPA 90B 
requirements for materials in a compartment handling air intended for circulation through a duct 
system.  The method of test shall be UL Standard 723. 

F. Unit shall be listed under UL 1812 Standard for Ducted Air to Air Heat Exchangers. 

G. The RenewAire core shall be warranted to be free of manufacturing defects and to retain its 
functional characteristics, under circumstances of normal use, for a period of ten years from the 
date of purchase. Balance of Unit shall be warranted to be free of manufacturing defects and to 
retain its functional characteristics, under circumstances of normal use, for a period of two years 
from the date of purchase. 

PART 2  PRODUCTS 
2.01 BASE BID MANUFACTURER 

A. Renewaire Model EV-450, as described in the Schedule on the Plans. 

B. Other manufacturers may only be bid as voluntary alternates to the base bid. 
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2.02 PERFORMANCE 
A. Energy Transfer 

1. Shall be capable of transferring both sensible and latent energy between airstreams.  Latent 
energy transfer shall be accomplished by direct water vapor transfer from one air stream to 
the other, without exposing transfer media in succeeding cycles directly to the exhaust air 
and then to the fresh air. 

B. Passive Frost Control 

1. Energy-transfer element shall perform without condensing or frosting under normal 
operating conditions (defined as outside temperatures above -10°F and inside relative 
humidity below 40%).  Occasional extreme conditions shall not affect the usual function or 
performance of the element.  No condensate drains will be allowed. 

C. Continuous Ventilation 

1. Unit shall have the capacity to operate continuously without the need for bypass, 
recirculation, preheaters, or defrost cycles under normal operating conditions. 

D. Positive Airstream Separation 

1. Water vapor transfer shall be through molecular transport by hydroscopic resin and shall not 
be accomplished by “porous plate” mechanisms.  Exhaust and fresh airstreams shall at all 
times travel in separate passages, and airstreams shall not mix.  

E. Laminar Flow 

1. Airflow through the energy exchange element shall be laminar, avoiding deposition of 
particulates on the interior of the energy exchange plate material.   

2.03 CONSTRUCTION 
A. Fixed-plate energy-exchange element.  Energy-exchange module shall be of fixed-plate 

cross-flow construction, with no moving parts. 

B. No condensate drain pans or drains shall be allowed and unit shall be capable of operating in 
winter and summer conditions without generating condensate. 

C. Case shall be constructed of galvanized 20-gauge steel, with lapped and welded edges.  

D. Unit shall have single-point power connection with an adapter for field selection of 115 or 
208-230V single phase electrical service. 

E. Case walls and doors shall be insulated with 1” FSK high-density board insulation, eliminating 
the possibility of exposing the fresh air to glass fibers and providing a cleanable surface. 

F. Energy-exchange elements shall be protected by 30% efficient, 2” nominal, plated disposable 
filters. 

G. Blower motor shall be thermally protected with automatic reset.  (See separate specification for 
blower and motor data.) 

END OF SECTION 
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SECTION 23 8127 
 

SMALL SPLIT-SYSTEM HEATING AND COOLING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Forced air furnaces. 

B. Indoor air handler (fan & coil) units for duct connection. 

C. Outdoor air cooled air conditioning units. 

D. Controls.  

1.02 REFERENCE STANDARDS 
A. AHRI 210/240 - Standard for Performance Rating of Unitary Air Conditioning and Air-Source 

Heat Pump Equipment; Air-Conditioning, Heating, and Refrigeration Institute. 

B. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; Air-Conditioning, 
Heating, and Refrigeration Institute. 

C. AHRI 610 - Performance Rating of Central System Humidifiers for Residential Applications; Air 
Conditioning, Heating, and Refrigeration Institute. 

D. ASHRAE Std 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings; 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ANSI/AHSRAE/IESNA Std 90.1). 

E. ASHRAE Std 103 - Methods of Testing for Annual Fuel Utilization Efficiency of Residential 
Central Furnaces and Boilers; American Society of Heating, Refrigerating and Air-Conditioning 
Engineers, Inc.. 

F. NFPA 54 - National Fuel Gas Code; National Fire Protection Association. 

G. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 
Fire Protection Association. 

H. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems; 
National Fire Protection Association. 

1.03 SUBMITTALS 
A. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and 

wiring diagrams. 

B. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions. 

C. Project Record Documents:  Record actual locations of components and connections. 

D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listing. 

E. Warranty:  Submit manufacturer’s warranty and ensure forms have been filled out in OWNER s 
name and registered with manufacturer. 

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

specified in this section, with minimum 10 years of documented experience. 

B. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 10 years of experience and approved by manufacturer. 
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PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Carrier Corporation:  www.carrier.com. 

B. Trane Inc.:  www.trane.com. 

C. York International Corporation / Johnson Controls:  www.york.com. 

D. American Standard. 

E. Armstrong. 

2.02 SYSTEM DESIGN 
A. Split-System Heating and Cooling Units:  Self-contained, packaged, matched 

factory-engineered and assembled, pre-wired indoor and outdoor units; UL listed.  

1. Heating:  Natural gas fired. 

2. Provide refrigerant lines internal to units and between indoor and outdoor units, factory 
cleaned, dried, pressurized and sealed, with insulated suction line. 

B. Performance Requirements:  See Drawings for additional requirements. 

1. Efficiency:  Energy Efficiency Rating (EER)/Coefficient of Performance (COP) not less than 
requirements of ASHRAE Std 90.1; seasonal efficiency to ASHRAE Std 103. 

2.03 INDOOR UNITS FOR DUCTED SYSTEMS 
A. Indoor Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of 

cabinet, supply fan, heating and cooling element(s), controls, and accessories; wired for single 
power connection with control transformer. 

1. Air Flow Configuration:  Per Plans. 

2. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors with 
safety interlock switches, glass fiber insulation with reflective liner.   

B. Supply Fan:  Centrifugal type rubber mounted with direct drive with variable speed ECM motor. 

1. Motor:  NEMA MG 1; 1750 rpm multiple speed, permanently lubricated, hinge mounted. 

C. Air Filters:  1 inch thick glass fiber, disposable type arranged for easy replacement. 

D. Evaporator Coils:  Copper tube aluminum fin assembly, galvanized or polymer drain pan sloped 
in all directions to drain, drain connection, refrigerant piping connections, restricted distributor or 
thermostatic expansion valve. 

1. Construction and Ratings:  In accordance with AHRI 210/240 and UL listed. 

2.04 OUTDOOR UNITS 
A. Outdoor Units:  Self-contained, packaged, pre-wired unit consisting of cabinet, with compressor 

and condenser. 

1. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors with 
safety interlock switches, glass fiber insulation with reflective liner.   

2. Construction and Ratings:  In accordance with AHRI 210/240 with testing in accordance 
with ASHRAE Std 23 and UL listed. 

B. Compressor:  ARI 520; hermetic, two speed 1800 and 3600 rpm, resiliently mounted integral 
with condenser, with positive lubrication, crankcase heater, high pressure control, motor 
overload protection, service valves and drier.  Provide time delay control to prevent short cycling 
and rapid speed changes. 

http://www.york.com/
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C. Accessories:  Filter drier, high pressure switch (manual reset), low pressure switch (automatic 
reset), service valves and gage ports, thermometer well (in liquid line).       

1. Provide thermostatic expansion valves. 

D. Operating Controls: 

1. Control by room thermostat to maintain room temperature setting. 

2. Low Ambient Kit:  Provide refrigerant pressure switch to cycle condenser fan on when 
condenser refrigerant pressure is above 285 psig and off when pressure drops below 140 
psig for operation to 0 degrees F. 

2.05 GAS FURNACE COMPONENTS 
A. Heat Exchanger:  Aluminized and stainless steel tubular type. 

B. Burner:  Atmospheric type with adjustable combustion air supply, 

1. Gas valve, two stage provides 100 percent safety gas shut-off; 24 volt combining pressure 
regulation, safety pilot, manual set (On-Off), pilot filtration, automatic electric valve. 

2. Electronic pilot ignition, with electric spark igniter. 

3. Combustion air damper with synchronous spring return damper motor. 

4. Non-corrosive combustion air blower with permanently lubricated motor. 

C. Burner Safety Controls: 

1. Thermocouple Sensor:  Prevents opening of gas valve until pilot flame is proven and stops 
gas flow on ignition failure. 

2. Flame Rollout Switch:  Installed on burner box and prevents operation. 

3. Vent Safety Shutoff Sensor:  Temperature sensor installed on draft hood and prevents 
operation, manual reset. 

4. Limit Control:  Fixed stop at maximum permissible setting, de-energizes burner on 
excessive bonnet temperature, automatic resets. 

D. Operating Controls: 

1. Cycle burner by room thermostat to maintain room temperature setting. 

2. Supply fan energized from bonnet temperature independent of burner controls, with 
adjustable timed off delay and fixed timed on delay, with manual switch for continuous fan 
operation.   

3. Provide continuous low speed fan operation. 

E. Flue Termination:  Concentric roof kit. 

2.06 ACCESSORY EQUIPMENT  
A. Room Thermostat:  Wall-mounted, electric solid state microcomputer based room thermostat 

with remote sensor to maintain temperature setting; low-voltage; with following features: 

1. System selector switch (heat-off-cool) and fan control switch (auto-on). 

2. Automatic switching from heating to cooling. 

3. Preferential rate control to minimize overshoot and deviation from setpoint. 

4. Set-up for four separate temperatures per day. 

5. Instant override of setpoint for continuous or timed period from one hour to 31 days. 

6. Short cycle protection. 
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7. Programming based on every day of the week. 

8. Selection features including degree F or degree C display, 12 or 24 hour clock, keyboard 
disable, remote sensor, fan on-auto. 

9. Battery replacement without program loss. 

10. Thermostat display: 

a. Time of day. 

b. Actual room temperature. 

c. Programmed temperature. 

d. Programmed time. 

e. Duration of timed override. 

f. Day of week. 

g. System mode indication:  heating, cooling, fan auto, off, and on, auto or on, off. 

PART 3  EXECUTION 
3.01 EXAMINATION  

A. Verify that substrates are ready for installation of units and openings are as indicated on shop 
drawings.   

B. Verify that proper power supply is available and in correct location. 

C. Verify that proper fuel supply is available for connection. 

3.02 INSTALLATION  
A. Install in accordance with manufacturer's instructions and requirements of local authorities 

having jurisdiction. 

B. Install in accordance with NFPA 90A and NFPA 90B. 

C. Install gas fired furnaces in accordance with NFPA 54. 

D. Provide vent connections in accordance with NFPA 211. 

E. Provide condensate pump and pump condensate and humidifier drain to nearest sanitary line. 

END OF SECTION 



Otsego County EMS Building – Addition and Remodel June 18, 2015 
 

GENERAL ELECTRICAL REQUIREMENTS 
26 0001 - 1 

SECTION 26 0001 
 

GENERAL ELECTRICAL REQUIREMENTS 
PART 1  GENERAL 
1.01 DESCRIPTION OF WORK 

A. This Division includes all labor, materials, equipment, tools, supervision, start-up services, 
Owner's Instructions, including all incidental and related items necessary to complete installation 
and successfully test and start up and operate the Electrical Systems indicated on Drawings and 
described in each Section of Division 26 Specifications, AND applicable Division 28 
Specifications, and conforming with ALL other Contract Documents. 

B. The Drawings and General Provisions of the Contract, including the General Conditions, 
Supplementary General Conditions, and Division 1 specification sections, apply to work of 
Division 26 sections. The items in this section are not intended to supersede, but are 
supplementary to, the requirements set forth in other Divisions of the specifications.  

C. The Contractor, and his Subcontractors and Suppliers, shall include in their bid all materials, 
labor, and equipment involved, in accordance with all local customs, codes, rules, regulations; 
and secure compliance of all parts of the Specifications and Drawings regardless of Sectional 
inclusion in these Specifications. 

D. The Contractor shall be held responsible for the complete and satisfactory accomplishment of all 
Work inclusive of whatever miscellaneous material and/or appurtenances are required to perfect 
the installation, and demonstrate that all electrical systems will operate satisfactorily under 
normal operating conditions. 

1.02 DRAWINGS & SPECIFICATIONS 
A. The drawings are diagrammatic and show the general location and arrangement of equipment, 

outlets, lights and related electrical items. They shall be followed as closely as elements of the 
construction will permit.  The Contractor shall provide/install all electrical systems, and 
associated equipment, complete and include all necessary wire/conduit, pull boxes, and other 
components required due to interferences, space constraints, code requirements, etc. as 
required to provide a complete/functional system. 

B. These General Electrical Requirements are intended to augment the drawings and 
specifications. Should conflicts occur between the drawings and the specifications, the strictest 
provision shall govern. Where there are conflicts or differences between the drawings for the 
various trades, report such conflicts or differences to the Architect and/or Engineer for resolution. 

C. The Contractor shall examine the drawings of all other trades in order to verify the conditions 
governing the work on the job site. Arrange work accordingly, providing all wiring, conduit, 
fittings, boxes, etc. as may be required to meet such conditions. 

D. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect and/or Engineer. 

E. The architectural and structural drawings take precedence in all matters pertaining to the building 
structure, mechanical drawings in all matters pertaining to mechanical trades and electrical 
drawings in all matters pertaining to electrical trades. Where there are conflicts or differences 
between the drawings for the various trades, report such conflicts or differences to the Architect 
and/or Engineer for resolution.  

1.03 COORDINATION OF WORK 
A. The Contractor shall verify clearance requirements of all electrical and mechanical 

equipment/systems prior to the installation of any new work.  Electrical equipment, wiring, 
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systems, etc. shall not interfere with mechanical equipment spaces.  The Contractor shall 
coordinate his work to obtain symmetry in ceiling layouts, so that sprinkler heads, lights, 
diffusers, etc. are coordinated and are installed per the Architectural reflected ceiling plan. 

B. The Contractor, and his Subcontractors, shall be responsible for all tasks applicable to their work 
in accordance with the Specifications, Drawings, and code requirements, and shall be 
responsible for coordinating locations and arrangements of their work to give best results with all 
other relevant trades. 

1. Coordinate his work to obtain symmetry in ceiling layouts, so that sprinkler heads, lights, 
diffusers, etc. are coordinated and are installed per the Architectural reflected ceiling plan. 

2. Coordinate all wall, roof, floor penetrations, equipment pads, equipment locations, system 
routings, etc. with architectural and structural trades. 

3. Verify requirements of all equipment with shop drawing submittals prior to installation - notify 
Architect/Engineer of any conflicts between shop drawings and plans. 

4. Coordinate rough-in locations and mounting heights of all devices with locations/heights of 
countertops/sinks/furniture/cabinets/etc. with Architectural Elevations and other trades prior 
to rough-in. 

5. Coordinate rough-in locations of mechanical control devices (i.e. thermostats, sensors, etc.) 
with mechanical trades.  E.C shall provide rough-in of box for T-stat/Sensor and conduit 
pathway from box to mechanical unit's control box, for wiring by M.C and/or T.C..  T-stats 
shall be located @ 48" AFF unless noted otherwise. 

6. Coordinate locations of electrical items that require access (i.e. panelboards, starters, pull 
boxes, etc.) with reflected ceiling plan.  Items located above hard non-accessible ceilings 
shall be provided with access doors as required. 

7. Do not route/locate below grade conduits below, or with 45 degrees of the bottom corner of, 
foundation walls/footings.  Coordinate with structural trades prior to rough-in. 

8. Verify clearance requirements of all electrical and mechanical equipment/systems prior to 
the installation of any new work.  Electrical equipment, lighting, conduit, systems, etc. shall 
not interfere with mechanical equipment spaces.  Mechanical equipment, piping, ductwork, 
systems, etc. shall not interfere with electrical equipment spaces. 

1.04 INSPECTION OF SITE AND PROJECT DOCUMENTATION 
A. The Contractor shall visit the site and examine/verify the conditions under which the work must 

be conducted before submitting proposal.  The Contractor shall examine the drawings and 
specifications of all other trades including Mechanical, Architectural, Structural, Plumbing, and 
Electrical. 

B. The submitting of a proposal implies that the Contractor has visited the site, examined all 
contract documents, and understands the conditions under which the work must be conducted. 

C. The Contractor shall notify the Architect and/or Engineer, via written RFI prior to submitting his 
bid, of any potential conflicts/problems with the plans that he has identified during his inspection 
of the site and/or from the review of plans/specifications.  RFIs must be submitted at least 5 
working days prior to bid opening. 

1.05 GENERAL SUPPORT REQUIREMENTS 
A. Provide all necessary angle/brackets or supplementary steel as required for adequate support 

for all conduit, lighting, specialties, and equipment. Secure approval form Architect and/or 
Structural Engineer, in writing, before welding or bolting to steel framing or anchoring to concrete 
structure, or cutting/coring thru structural systems. 

B. Where conduit or equipment is supported or suspended from concrete construction, provide 
approved concrete inserts in formwork to receive hanger rods, such as Unistrut or Powerstrut, 
and where installed in metal deck, use Ramset or Welds as required. 
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1.06 GUARANTEE 
A. Contractor shall guarantee that all labor, materials, and equipment are free from defects and 

agrees to replace or repair any part of this installation which becomes defective within a period of 
one year from the date of substantial completion following final acceptance, provided that such 
failure is due to defects in the equipment, material or installation.  Acceptance date of 
substantial completion shall be Owner occupancy as determined by the Architect and/or 
Engineer. 

B. The Contractor shall file with the Owner one set of guarantees from the equipment 
manufacturers including the operating conditions and performance capacities they are based on. 

1.07 CODES, PERMITS AND FEES 
A. Refer to Division 1, General Requirements and Supplementary Conditions. 

B. Unless otherwise indicated, all required permits, plan reviews, licenses, inspections, approvals 
and fees for electrical work shall be secured and paid for by the Contractor.  

C. All work shall be executed in accordance with the latest enforceable rules and regulations set 
forth in local and state codes. 

1. Electrical systems shall be installed per current jurisdictional codes (Michigan Electrical 
Code, Michigan Energy Code, etc.), current NFPA codes (NFPA 101, NPFA 90, NFPA 72, 
etc.), and applicable sections of the Michigan Building Code.  

D. In the event that the plans and specifications conflict with any rules, regulations, or codes 
applying, said rules, regulations and codes shall govern. 

E. Where the drawings and/or specifications indicate materials or construction in excess of code 
requirements, the drawings and/or specifications shall govern. 

F. Contractor shall prepare any detailed drawings or diagrams which may be required by the 
governing authorities (i.e. fire alarm plans, etc.). 

1.08 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the Contractor proposes to use in the work, that are not specifically named in the 

contract documents, must be submitted for review/approval. Such items must be submitted in 
duplicate to the Architect and/or Engineer for approval a minimum of ten (10) days prior to bid 
opening. Requests for prior approval must be accompanied by complete catalog information, 
including but not limited to, model, size, accessories, complete electrical information and 
performance data in the form given in the equipment schedule on the drawings at stated design 
conditions. Where items are referred to by symbolic designations on the drawings, all requests 
for prior approval shall bear the same designations. 

B. Lighting Substitutions: 

1. Furnish lighting fixtures as scheduled on drawings. 

2. Lighting fixture substitutions may be considered for approval by the Architect and/or 
Engineer only if all of the following criteria are met: 

a. Provide specification cut sheets marked-up to clearly identify the proposed luminaire 
including features, options, accessories, etc. required to match products indicated in the 
schedules. 

b. Submit all cut sheets, etc. to the Architect and/or Engineer no less than 7 days prior to 
bid date.  Substitutions submitted after this date will not be considered. 

1.09 MATERIAL AND EQUIPMENT MANUFACTURERS 
A. All items of equipment shall be furnished complete with all accessories normally supplied with 

the catalog items listed and all other accessories necessary for a complete and satisfactory 
operating system.  All equipment and materials shall be new and shall be standard products of 
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manufacturers regularly engaged in the production of electrical equipment and shall be the 
manufacturer's latest design. 

B. If equipment by an approved manufacture is other than the equipment specified as the basis of 
design the substituted equipment shall be equal in quality, durability, appearance, capacity and 
efficiency through all ranges of operation, shall conform with arrangements and space limitations 
of the equipment shown on the plans and/or specified, shall be compatible with the other 
components of the system and shall comply with the requirements for Substitution Items 
Requiring Prior Approval specified in this Section of the Specifications.  All costs to make these 
items of equipment comply with original requirements including, but not limited to, conduit, 
wiring, bus work, enclosures, and building alterations shall be included in the original bid. 

1.10 SHOP DRAWINGS 
A. Refer to Division 1, General Requirements. 

B. All shop drawings shall be submitted in groupings by specification section (i.e. 
262416-Panelboards, 262726-Wiring Devices, etc.) and of similar and/or related items.  
Incomplete submittal groupings will be returned unchecked. 

C. Unless noted otherwise, submit electronically in digital .pdf form, copies of complete 
manufacturer's shop drawings for all electrical equipment, or systems, including but not limited 
to, the items listed below.  Where items are referred to by symbolic designation on the drawings 
and specifications, all submittals shall bear the same designation. Refer to other Sections of the 
electrical specifications for additional requirements.  

26 0923  Lighting Control Devices 

26 2416  Panelboards 

26 2818  Enclosed Switches 

26 2913  Enclosed Controllers 

26 5100  Interior Lighting 

26 5600  Exterior Lighting 

28 3100  Fire Detection and Alarm 

1.11 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 
A. Refer to Division 1, General Requirements. 

B. Provide compete maintenance and operating instructional manuals covering all electrical 
equipment as specified herein, and individual equipment specification sections. 

C. The O&M data shall be bound in a suitable number of 3" or 4", 3-ring, hard cover binders.  
Permanently imprinted on the cover shall be the words, "Manufacturer's Operation and 
Maintenance Data", project title, location of project, and the date.  A table of contents shall be 
provided in the front of each binder. 

D. Maintenance and operating instructional manuals shall be job specific to this project. Generic 
manuals are not acceptable.  Each piece of equipment in the O&M manual shall be identified as 
identified on the project drawings (i.e. Panel P-1, etc.).    

E. Internally subdivide the binder contents with permanent page dividers, organized by specification 
section and/or major equipment/systems (i.e. Fire Alarm, Distribution Equipment, etc.). 

F. Contents:  Each volume of O&M manual shall have three parts:  

1. Part 1:  A directory listing names, addresses, and telephone numbers of Architect/Engineer, 
Contractor, Subcontractors, and major equipment suppliers. 

2. Part 2:  O&M data, arranged and subdivided by major equipment/systems.  For each 
category, identify names, addresses, and telephone numbers of Subcontractors and 
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suppliers: 

a. List of equipment. 

b. Copies of Shop drawings and product data, approved by Architect/Engineer. 

c. Installation and operational procedures. 

d. Routine maintenance procedures. 

e. Trouble shooting procedures. 

f. Complete parts lists by nomenclature, manufacturer's part number and use. 

g. Recommended spare parts lists. 

h. Lubrication chart listing all types of lubricants to be used for each piece of equipment and 
the recommended frequency of lubrication. 

i. Complete wiring and schematic diagrams. 

j. Elevations and/or sections cut through all of the major equipment and sub-assemblies. 

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

a. Warranty certificates. 

b. Copies of approved construction permits. 

c. Contractor's and equipment manufacturer's telephone numbers for warranty repair 
services. 

G. A minimum of two (2) copies of all approved Operation and Maintenance literature shall be 
furnished to the Owner within 10 days after final inspection.  O&M manuals must be completed 
prior to start of Owner training as the manuals shall be used as the basis of the training. 

1.12 INSTRUCTION OF OWNER PERSONNEL 
A. Before final inspection the Contractor shall instruct Owner's designated personnel in operation, 

adjustment and maintenance of electrical equipment and systems at agreed upon times. 

B. For equipment requiring seasonal operation, perform instructions for other seasons within six 
months. 

C. Use Operation and Maintenance Manuals as basis for instruction. Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

D. Prepare and insert additional data in Operation and Maintenance Manual when need for such 
data becomes apparent during instruction. 

1.13 RECORD DRAWINGS 
A. Contractor shall submit to the Architect and/or Engineer, record drawings which have been 

neatly marked to represent as-built conditions for all new electrical work. 

B. The Contractor shall keep accurate note of all deviations from the construction documents and 
discrepancies in the concealed conditions and other items of construction on field drawings as 
they occur.  Proper circuiting, conduit runs, location and number of electrical devices shall be 
indicated on the "as-built" drawings.  The marked up field documents shall be available for 
review by the Architect, Engineer and Owner at their request. 

1.14 UTILITIES 
A. The Contractor shall be responsible for coordinating, obtaining service, and advising the 

Engineer, and utility company(s) for the electrical service installations. 

B. Rules of local utility companies shall be complied with. The Contractor shall check with each 
utility company supplying service to the installation (i.e. power, phone, data, cable) and 
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coordinate service requirements including, but not limited to, all transformers, meter boxes and 
meters which will be required.  The Contractor shall provide an allowance for all required utility 
costs in his bid.  

C. In the event that the plans and specifications conflict with any utility rules applying, said utility 
rules and regulations shall govern. 

PART 2  PRODUCTS 
2.01 MATERIALS 

A. All material and equipment furnished and installed by the Contractor for the permanent Work 
shall be new, unused, of the best quality of make specified, shall be free from defects of any 
character, and shall be listed as approved by the UL and/or FM. 

B. Outdoor electrical equipment shall be weatherproof, NEMA 3R or NEMA 4X (stainless steel), 
unless otherwise indicated. 

C. Unless otherwise specified in other Division 26 sections, the sheet metal surfaces of equipment 
enclosures shall be coated with a rust resisting primer.  Over the primer, a corrosion resistant 
baked enamel finish shall be applied.  The color shall be ASA No. 49, medium light gray. 

PART 3  EXECUTION 
3.01 INSTALLATION OF EQUIPMENT 

A. Install equipment in strict accordance with all directions and recommendations furnished by the 
manufacturer. Where such directions are in conflict with the drawings and specifications, report 
such conflicts to the Architect and/or Engineer for resolution. 

3.02 CHASE, SHAFTS AND RECESSES 
A. Coordinate with architectural and other trades to ensure accurate location and size of chases, 

shafts and recesses. 

3.03 CUTTING, CORING AND PATCHING 
A. Refer to General Conditions 

B. The Contractor shall perform all cutting, coring, and patching that may be necessary for the 
installation of their Work.  All cutting, coring, patching and repair work shall be performed by the 
Contractor through qualified Subcontractors. Contractor shall include full cost of same in his bid. 

C. Secure approval form Architect and/or Structural Engineer, in writing, before cutting, 
welding/bolting to, or anchoring from any structural building components (i.e. structural steel, 
load bearing walls, footings/foundations, concrete floors/ceilings, etc.). 

3.04 EXCAVATION AND BACKFILLING 
A. Provide all excavation, trenching, tunneling and backfilling required for the electrical work. 

B. Where conduit is installed less than 2'6" below the surface of pavement, provide concrete 
encasement, 4" minimum coverage, all around or as shown on the electrical drawings. 

C. Install warning tape for all buried circuits. 

D. Refer to Architectural, Structural, and Site/Civil Specification sections for excavation and 
backfilling details. 

3.05 EQUIPMENT FOUNDATIONS AND SUPPORTS 
A. Shall be as required for equipment mounting or as shown on plans. 

B. For equipment suspended from ceiling or walls, furnish and install all inserts, rods, structural 
steel frames, brackets and platforms required. Obtain approval of Architect and/or Structural 
Engineer for same including loads, locations, and methods of attachment. 
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3.06 SLEEVES 
A. Provide and install Schedule 40 black steel pipe sleeves, cut to length, wherever conduits pass 

through above grade walls and floors.  Provide and install galvanized steel pipe sleeves, cut to 
length, wherever conduits pass through below grade foundation walls and slab on grade floors. 
Sleeves shall terminate flush with walls in finished areas.  All sleeves through the floor are to 
extend two (2) inches above finish floor. 

B. Provide escutcheons at each penetration through walls, floors, and ceilings in exposed areas. 

C. Patch sleeves to match building material. 

3.07 SEALING OF ELECTRICAL OPENINGS 
A. Seal the space around conduits in sleeves through walls, floors and ceilings. 

B. Provide adequate clearance to allow for proper sealing. 

C. Provide/install fireproof wall and floor sleeves as required at all applicable wall, ceiling, and floor 
penetrations.  Refer to Architectural plans for wall assembly ratings. 

D. Sleeves placed in floors shall be flush with the underside of the floor construction and shall have 
planned, square ends, extending 2 inches above the finished floor, unless otherwise noted or 
detailed. 

E. Where sleeves pass through reinforced concrete floors, they shall be properly set in position 
prior to concrete pouring in such a way that they will be maintained in position until the concrete 
is set. 

F. Conduits passing through below grade perimeter walls or slabs on grade shall have the space 
between the pipe and sleeve sealed watertight with a mechanically expandable elastomer seal 
device. 

3.08 FIRESTOP MATERIALS 
A. Use only firestop products that have been tested according to ASTM E-814 and UL 1479 for the 

conditions set forth regarding construction assembly type, penetrating item type, annular space 
requirements and fire rating. 

B. Install conduit to preserve fire resistance rating of partitions and other elements, using materials 
and methods specified in other related specification sections. 

1. For non-combustible penetrations including conduit not passing through a sleeve, the 
following materials are acceptable: 

a. Hilti FS 601 Elastmeric Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

2. For non-combustible penetrations including sleeved conduits, the following materials are 
acceptable: 

a. Hilti FS 601 Elastmeric Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

3. For combustible penetrations including cables and cable bundles, the following materials are 
acceptable: 

a. Hilti FS 611A Intumescent Firestop Sealant. 
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b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

4. For large or complex penetrations involving multiple conduits, cable trays, electrical 
bussway, etc. the following materials are acceptable: 

a. Hilti FS 635 Firestop Compound. 

b. 3 M. 

c. CSD Sealing Systems. 

d. International Protective Coatings - KBS Sealbags. 

3.09 EQUIPMENT CONNECTIONS 
A. Make connections to equipment, fixtures and other items included in the work in accordance with 

the approved shop drawings and rough-in measurements furnished by the manufactures of the 
particular equipment furnished.  All additional connections not shown on the drawings, but 
called out by the equipment manufacturer's shop drawings, shall be provided at no additional 
cost. 

3.10 CLEANING 
A. Each Trade shall be responsible for removing all debris daily as required to maintain the work 

area in a neat, orderly condition. 

B. Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers, 
switchboards, substations, motor control centers, panels, etc. Fixture reflectors and lenses or 
louvers shall be left with no water marks or cleaning streaks. 

3.11 INSTALLATION IN PLENUM SPACES 
A. Equipment and systems installed in mechanical return air plenum spaces shall of 

non-combustible materials which meet building code required smoke and flame spread ratings. 

B. Coordinate location of mechanical plenum spaces with mechanical trades for plenum rated cable 
requirements. 

3.12 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS 
A. Equipment and materials shall be protected from theft, injury or damage. 

B. Protect equipment outlets, pipe and duct openings with temporary plugs or caps. 

C. Provide adequate storage for all equipment and materials delivered to the job site.  Equipment 
set in place in unprotected areas must be provided with temporary protection. 

3.13 ACCESSIBILITY 
A. All equipment shall be installed so as to be readily accessible for operation, maintenance, and 

repair, as required by the equipment manufacturer and as subject to the approval of the 
Engineer. 

3.14 NAMEPLATES AND DIRECTORIES 
A. Identify switchgear, unit substations, motor controls, panelboards, safety switches, etc., with 

manufacturer's nameplate, shop order, where applicable on composite assemblies, and 
designations used on the Drawings.  Nameplates shall be laminated phenolic plastic, beveled 
edged white with engraved black letters.  Except where impractical, letter and numerals shall be 
a minimum of 1/2 inch high. Nameplates shall be mechanically secured. Pressure sensitive 
nameplates are not acceptable. Panel directories shall be neatly typed, showing equipment 
served and location for each breaker or switch with a clear plastic protective cover.  
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3.15 EXTRA WORK 
A. Refer to Division 1, General Requirements. 

B. For any extra electrical work which may be proposed, the Electrical Contractor shall furnish to the 
General Contractor/Construction Manager, an itemized breakdown of the estimated cost of all 
materials and labor required to complete this work.  The estimate cost breakdown shall include 
unit prices (same prices for increase/decrease of work) for all materials (i.e. wire, conduit, 
devices, equipment, equipment rental, etc.) and all labor (i.e. manhours, overtime, etc.) which 
may be required for any proposed extra work.  The Contractor shall not proceed until receiving a 
written order from the General Contractor establishing the agreed price and describing the work 
to be done. 

3.16 DRAWINGS AND MEASUREMENTS 
A. These specifications and accompanying drawings are intended to describe and provide for 

finished work. They are intended to be cooperative, and what is called for by either the drawings 
or specifications shall be as binding as if call for by both.  The work herein described shall be 
complete in every detail. 

B. The Drawings are not intended to be scaled for rough-in measurements, nor to serve as Shop 
Drawings.  Field measurements necessary for ordering materials and fitting the installation to 
the building construction and arrangement shall be taken by the Contractor.  The Contractor 
shall check latest architectural drawings to locate light switches, check latest structural drawings 
for interferences, etc. 

3.17 DEMOLITION AND REMOVAL WORK 
A. All demolition of existing electrical equipment and materials shall be done by the Contractor 

unless otherwise indicated.  

B. In general, demolition work is indicated on the drawings. However, the Contractor shall visit the 
job to determine the full extent and character of this work. 

C. The Contractor shall review all other contract documents (i.e. architectural plans, mechanical 
plans, etc.) to review the extent of demolition and remodeling work. 

D. Unless specifically noted, removed materials shall not be reused in the work.  Salvaged 
materials that are to be reused shall be stored safe against damage and turned over to the 
appropriate trade for reuse. Salvaged materials of value that are not to be reused shall remain 
the property of the Owner unless such ownership is waived. Remove items from the systems and 
turn over to the Owner unless such ownership is waived. Items on which the Owner waives 
ownership shall become the property of the Contractor, who shall remove and legally dispose of 
same, away from the premises.  Properly dispose of lighting fixture lamps and ballasts. 

E. Work that has been cut or partially removed shall be protected against damage until covered by 
permanent construction. 

F. Where equipment or fixtures are removed, wire shall be removed, outlets shall be properly 
blanked off, and conduits capped. After alterations are done, the entire installation shall present 
a "finished" look, as approved by the Architect and/or Engineer.  The original function of the 
existing electrical work to be modified shall not be changed unless required by the specific 
revisions shown on the drawings.  

G. The Contractor is required to maintain service by rerouting wiring for power and lights as 
necessary.  Where walls and ceilings are to be removed as shown on the drawings, the conduit 
is to be cut off by the Electrical Trades so that the abandoned conduit in these walls and ceilings 
may be removed with the walls and ceilings by the Architectural Trades.  All dead-end conduit 
runs shall be plugged at the remaining line outlet boxes or the panels. 

H. Where new walls, ceilings, and/or floors are installed which interfere with existing outlets, 
devices, etc., which are to remain, the Electrical Trades shall adjust, extend and reconnect such 
items as required to maintain continuity of same. 
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I. Where devices on existing walls are no longer active, but wires feeding outlets are active, 
provide blank cover plates and box extensions are required to meet new finishes.  Where 
devices and wires feeding them are no longer active, fill outlet boxes with plaster for finishing by 
others. 

J. Where circuits, conduit, boxes, etc. are no longer used/in service they shall be entirely removed 
back to the panel (source of power). 

K. Where shown as to use existing circuits and equipment in remodeled areas, the Contractor shall 
verify circuit identification, circuit loads, and as-build methods of installation to complete the 
demolition and new work in accordance with current codes. 

L. Conceal all electrical work wherever possible.  Use of surface raceway ("Wiremold") or exposed 
conduits will be permitted only where approved by the Architect and/or Engineer. 

M. Existing lighting shall be reused where indicated on plans. Reused fixtures shall be cleaned with 
detergent, re-lamped and reconditioned for satisfactory operation and appearance.  

3.18 WORK IN EXISTING BUILDINGS 
A. The Owner will provide access to existing buildings as required. Access requirements to 

occupied buildings shall be identified on the project schedule. The Contractor, once work is 
started in the existing building, shall complete same work without interruption so as to return work 
areas as soon as possible to Owner. 

B. Adequately protect and preserve all existing and newly installed work. The Contractor shall 
repair any damages that they are responsible for at their expense. 

C. Consult with the Architect and/or Engineer as to the methods of carrying on the work so as not to 
interfere with the Owner's operation any more than absolutely necessary. Accordingly, all service 
lines shall be kept in operation as long as possible and the services shall only be interrupted at 
such time as will be designated by the Architect, Engineer, and/or Owner's Representative. 

END OF SECTION 
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SECTION 26 0519 
 

LOW-VOLTAGE ELECTRICAL POWER CABLES (600 V AND LESS) 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Wire and cable for 600 volts and less. 

B. Wiring connectors and connections. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 

Contractors Association. 

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

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

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

1.04 PROJECT CONDITIONS 
A. Verify that field measurements are as shown on the Drawings. 

B. Conductor sizes are based upon copper unless indicated as aluminum "AL" on the Drawings. 

C. Wire and cable routing shown on the Drawings are approximate unless dimensioned.  Route 
wire and cable as required to meet project conditions. 

D. Where wire and cable routing is not shown, and destination only is indicated, determine exact 
routing and lengths required. 

PART 2  PRODUCTS 
2.01 WIRING REQUIREMENTS 

A. Concealed Dry Interior Locations:  Use only building wire in raceway or metal clad cable. 

B. Exposed Dry Interior Locations:  Use only building wire in raceway or building wire with Type 
THHN,THWN,XHHW insulation in raceway. 

C. Above Accessible Ceilings:  Use only building wire in raceway or metal clad cable. 

D. Wet or Damp Interior Locations:  Use only building wire with Type THWN, XHHW insulation in 
raceway. 

E. Exterior Locations:  Use only building wire with Type THWN or XHHW insulation in raceway. 

F. Underground Installations:  Use only building wire with Type THWN or XHHW insulation in 
raceway. 

G. Use stranded conductors for control circuits. 

H. Use conductor not smaller than 10 AWG for power and lighting circuits. 

I. Use conductor not smaller than 14 AWG for control circuits. 

J. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet (25 m). 

K. Use 8 AWG conductors for 30 ampere, 120 volt branch circuits longer than 75 feet. 

L. Conductor sizes are based on copper unless indicated as aluminum or "AL". 
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M. Cables for smoke detection systems or for use in plenums without conduit shall be UL listed for 
plenum application, UL Style 1330, meeting ASTM D-2116 and ICEA color codes. 

N. All feeders not sized on the plans shall be sized by the CONTRACTOR for a maximum of 2% 
voltage drop.  All branch circuits shall be sized for a maximum of 3% voltage drop. 

2.02 WIRE MANUFACTURERS 
A. Cerro Wire Inc.:  www.cerrowire.com.  

B. Industrial Wire & Cable, Inc.:  www.iewc.com. 

C. Southwire Company:  www.southwire.com. 

D. Royal. 

E. Rome. 

F. General Cable. 

G. Triangle. 

2.03 BUILDING WIRE 
A. Description:  Single conductor insulated wire. 

B. Conductor:  Copper.  Class B strand per ICEA S-61-402. 

C. Insulation Voltage Rating:  600 volts. 

D. Insulation:  NFPA 70. 

1. For Feeders and Branch Circuits Equal to and Smaller Than 4/0 AWG (Dry and Damp 
locations):  Type THHN rated 90 degrees C. 

2. For Feeders and Branch Circuits Equal to and Smaller Than 4/0 AWG (Wet locations):  
Type THWN rated 90 degrees C. 

3. For Feeders and Branch Circuits Larger Than 4/0 AWG (Dry and Damp locations):  Type 
XHHW rated 90 degrees C.  

E. Color Coding: 

1. Branch circuits shall have their insulation color coded the entire length as noted below. 

2. Feeder conductors shall have their ends taped, when entering junction boxes or panels, as 
noted below. 

3. Color coding shall be as follows: 

a. 208/120 volt, 3 phase, 4 wire: 

1) grounded neutral - white 

2) phase A hot leg - black 

3) phase B hot leg - red 

4) phase C hot leg - blue 

5) ground - green 

2.04 CONTROL WIRING 
A. Control circuit, single conductor field wire shall be No. 14 AWG, stranded copper with 30 mil thick 

wall of cross linked polyethylene or polyvinyl chloride insulation rated to withstand a copper 
temperature of 90 degrees C. at 600 volts without deterioration.  It shall meet applicable ICEA 
Standards. 

B. Multi conductor control cable shall consist of individual conductors, No. 14 AWG, stranded 
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copper with 30 mil thick wall of insulation rated to withstand a copper temperature of 75 degrees 
C without deterioration.  The insulation shall be a 20 mil wall of polyethylene with a 10 mil thick 
polyvinyl chloride jacket.  The individual conductors shall be identified per Paragraph 5.6.3. of 
ICEA Publication No. S 61402 and shall be cabled together with suitable fillers and binder tape to 
give the completed cable a substantially circular cross section. 

2.05 METAL CLAD CABLE (TYPE MC CABLE) 
A. Description:  NFPA 70, Type MC. 

B. Conductor:  Copper. 

C. Insulation Voltage Rating:  600 volts. 

D. Insulation Temperature Rating:  75 degrees C. 

E. Insulation Material:  Thermoplastic. 

F. Armor Material:  Steel. 

G. Armor Design:  Interlocked metal tape. 

H. Fittings:  Shall be specifically designed for use with type MC cable. 

2.06 WIRING CONNECTORS 
A. Split Bolt Connectors: 

1. Manufacturers: 

a. Black Burn. 

b. T & B. 

c. Burndy. 

B. Solderless Pressure Connectors: 

1. Manufacturers: 

a. AMP. 

b. T & B. 

c. 3 M. 

C. Spring Wire Connectors: 

1. Manufacturers: 

a. Buchanah Model B-Cap. 

b. 3 M Model Scotchlok or Hyflex. 

c. Panduit Model P-Conn. 

D. Compression Connectors: 

1. Manufacturers: 

a. Neer. 

b. T & B. 

c. Appleton. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that interior of building has been protected from weather. 
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B. Verify that mechanical work likely to damage wire and cable has been completed. 

C. Verify that raceway installation is complete and supported. 

D. Verify that field measurements are as indicated. 

3.02 PREPARATION 
A. Completely and thoroughly swab raceway before installing wire. 

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

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

1. Wire and cable routing indicated is approximate unless dimensioned. 

2. Where wire and cable destination is indicated and routing is not shown, determine exact 
routing and lengths required. 

C. Use wiring methods indicated. 

D. All wiring shall be installed in conduit or approved raceway.  All raceways shall be provided with 
a ground conductor unless noted otherwise. 

E. Use stranded conductors for control circuits. 

F. Pull all conductors into raceway at same time. 

G. Use suitable wire pulling lubricant for building wire 4 AWG and larger. 

H. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support 
cables from structure.  Do not rest cable on ceiling panels. 

I. Use suitable cable fittings and connectors. 

J. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

K. Clean conductor surfaces before installing lugs and connectors. 

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

M. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape 
uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of 
conductor. 

N. Use solderless pressure connectors with insulating covers for copper conductor splices and 
taps, 8 AWG and smaller. 

O. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 
AWG and smaller. 

P. Identify and color code wire and cable under provisions of Section 26 0553.  Identify each 
conductor with its circuit number or other designation indicated. 

Q. Branch circuits may be combined up to 8 conductors (A-phase, B-phase, C-phase, neutral and 
A-phase, B-phase, C-phase, neutral) and 2 ground conductors in conduit.  Contractor shall be 
responsible for derating conductors as required by N.E.C Article 310, Note 8. 

R. Do not share neutral conductor on load side of dimmers. 

END OF SECTION 
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SECTION 26 0526 
 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Grounding and bonding components. 

B. Provide all components necessary to complete the grounding system(s) consisting of: 

1. Existing metal underground water pipe. 

2. Metal frame of the building. 

3. Rod electrodes. 

1.02 REFERENCE STANDARDS 
A. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 PERFORMANCE REQUIREMENTS 
A. Grounding System Resistance:  5 ohms. 

1.04 SUBMITTALS 
A. Test Reports:  Indicate overall resistance to ground and resistance of each electrode. 

B. Project Record Documents:  Record actual locations of components and grounding electrodes. 

C. Certificate of Compliance:  Indicate approval of installation by authority having jurisdiction. 

1.05 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience with service facilities within 100 
miles of Project. 

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

D. The Contractor shall be responsible for providing all grounding required in accordance with NEC 
and local code requirements.  Grounding shown on the plans is minimum required. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Cooper Power Systems:  www.cooperpower.com. 

B. Chance. 

C. Burndy. 

D. American Electric - Blackburn. 

2.02 GENERAL 
A. The contractor shall install a grounding system in accordance with the drawings, specifications, 

and with the National Electrical Code, NEMA, USASI, and IEEE Standards, latest editions.  The 
ground bar at the main service disconnect shall be bonded to the water mains, structural steel, 
and driven ground rods, by grounding electrode conductors.  Maximum grounding resistance 
shall be achieved per NEC requirements. 
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2.03 ELECTRODES 
A. Manufacturers: 

1. Cooper Power Systems:  www.cooperpower.com. 

2. Chance. 

3. American Electric - Blackburn. 

B. Rod Electrodes:  Copper-clad steel. 

1. Diameter:  3/4 inch (19 mm). 

2. Length:  10 feet (3000 mm). 

2.04 CONNECTORS AND ACCESSORIES 
A. Mechanical Connectors:  Bronze. 

1. Manufacturers: Chance, Burndy, American Electric - Blackburn. 

B. Exothermic Connections: Cadweld. 

C. Wire:  Stranded copper. 

D. Foundation Electrodes:  #2/0 AWG minimum. 

E. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify existing conditions prior to beginning work. 

B. Verify that final backfill and compaction has been completed before driving rod electrodes. 

3.02 INSTALLATION 
A. Install ground electrodes as required to achieve specified resistance to ground. 

B. Provide grounding electrode conductor and connect to reinforcing steel in foundation footing.  
Bond steel together. 

C. Provide bonding to meet requirements described in Quality Assurance. 

D. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder 
and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing. 

E. Ground cables shall be protected by sleeves where the cables extend through a concrete 
surface.  Ground inserts shall be used where ground cables extending through the surface 
would be exposed to damage during or after construction. 

F. Where ground cables are installed in metallic conduit, the cables shall be bonded to the conduit 
at both ends of the run. 

G. Welds on ground cables shall be cleaned and painted with an asphalt base paint where buried 
underground or imbedded in concrete. 

H. Install a minimum #12 AWG green grounding wire for each branch circuit.  The grounding wire 
shall be connected to the grounding terminal bus bars in panelboards, and these bars shall be 
grounded to the building's grounding system. 

I. Circuits run in PVC conduit shall have a separate ground wire. 

END OF SECTION 
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SECTION 26 0529 
 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Conduit and equipment supports. 

B. Anchors and fasteners. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 

Electrical Contractors Association. 

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

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

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

PART 2  PRODUCTS 
2.01 MATERIALS 

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

B. Supports:  Fabricated of structural steel or formed steel members; galvanized.  All structural 
supports and channels shall be manufactured from a minimum of #16 gauge ASTM A570 grade 
33 steel. 

C. Anchors and Fasteners: 

1. Do not use spring clips. 

2. Obtain permission from ENGINEER before using powder-actuated anchors. 

3. Concrete Structural Elements:  Use precast inserts, expansion anchors, or preset inserts. 

4. Steel Structural Elements:  Use beam clamps or welded fasteners. 

5. Concrete Surfaces:  Use expansion anchors. 

6. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use hollow wall fasteners. 

7. Solid Masonry Walls:  Use expansion anchors or preset inserts. 

8. Sheet Metal:  Use sheet metal screws. 

9. Wood Elements:  Use wood screws. 

D. Formed Steel Channel:  

1. Product:  B-Line Strut. 

PART 3  EXECUTION 
3.01 INSTALLATION 

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

2. Obtain permission from Engineer before drilling or cutting structural members. 

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

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

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

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

END OF SECTION 
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SECTION 26 0529 
 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Conduit and equipment supports. 

B. Anchors and fasteners. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 

Electrical Contractors Association. 

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

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

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

PART 2  PRODUCTS 
2.01 MATERIALS 

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

B. Supports:  Fabricated of structural steel or formed steel members; galvanized.  All structural 
supports and channels shall be manufactured from a minimum of #16 gauge ASTM A570 grade 
33 steel. 

C. Anchors and Fasteners: 

1. Do not use spring clips. 

2. Obtain permission from ENGINEER before using powder-actuated anchors. 

3. Concrete Structural Elements:  Use precast inserts, expansion anchors, or preset inserts. 

4. Steel Structural Elements:  Use beam clamps or welded fasteners. 

5. Concrete Surfaces:  Use expansion anchors. 

6. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use hollow wall fasteners. 

7. Solid Masonry Walls:  Use expansion anchors or preset inserts. 

8. Sheet Metal:  Use sheet metal screws. 

9. Wood Elements:  Use wood screws. 

D. Formed Steel Channel:  

1. Product:  B-Line Strut. 

PART 3  EXECUTION 
3.01 INSTALLATION 

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

2. Obtain permission from Engineer before drilling or cutting structural members. 

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

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

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

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

END OF SECTION 
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SECTION 26 0534 
 

CONDUIT 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Conduit, fittings and conduit bodies. 

1.02 REFERENCE STANDARDS 
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC). 

B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT). 

C. ANSI C80.5 - American National Standard for Electrical Rigid Aluminum Conduit (ERAC). 

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

E. NECA 101 - Standard for Installing Steel Conduit (Rigid, IMC, EMT); National Electrical 
Contractors Association. 

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association. 

G. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit; National Electrical 
Manufacturers Association. 

H. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing; National Electrical 
Manufacturers Association. 

I. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 SUBMITTALS 
A. Project Record Documents:  Accurately record actual routing of conduits larger than 2 inches 

(51 mm) in diameter. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

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

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Accept conduit on site.  Inspect for damage. 

B. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering. 

C. Protect PVC conduit from sunlight. 

1.06 PROJECT CONDITIONS 
A. Verify that field measurements are as shown on the drawings. 

B. Verify routing and termination locations of conduit prior to rough-in. 

C. Conduit routing shown on Drawings in approximate locations unless dimensioned.  Route as 
required to complete wiring system. 

D. Coordinate painting requirements of exposed conduit in finished areas with specification section 
09900 and color with Architect. 
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PART 2  PRODUCTS 
2.01 CONDUIT REQUIREMENTS 

A. Conduit Size:  Comply with NFPA 70. 

1. Minimum Size:  3/4 inch (19 mm) where concealed within unaccessible construction (i.e. 
within walls, above drywall ceilings, etc.), 1/2" minimum elsewhere. 

B. Underground Installations: 

1. More than 5 Feet (1.5 Meters) from Foundation Wall:  Use galvanized rigid steel conduit, 
thickwall nonmetallic conduit, or thinwall nonmetallic conduit. 

2. Within 5 Feet (1.5 Meters) from Foundation Wall:  Use galvanized rigid steel conduit, or 
thickwall nonmetallic conduit.   

3. In or Under Slab on Grade:  Use galvanized rigid steel conduit, or thickwall nonmetallic 
conduit. 

4. Minimum Size:  1 inch (25 mm). 

C. Outdoor Locations Above Grade:  Use galvanized rigid steel conduit. 

D. Wet and Damp Locations:  Use galvanized rigid steel conduit or rigid aluminum conduit 

E. Dry Locations: 

1. Concealed:  Use galvanized rigid steel conduit or electrical metallic tubing. 

2. Exposed:  Use galvanized rigid steel conduit or electrical metallic tubing. 

F. Transformer and Motor Connections: 

1. Liquidtight flexible metal conduit (maximum length shall be 3'-0").   

G. Lighting fixtures: 

1. Interior:  From junction box to lighting fixture shall be flexible metal conduit (maximum 
length shall be 6'-0"). 

2. Exterior: From junction box to lighting fixture shall be liquidtight flexible metal conduit 
(maximum length shall be 3'-0"). 

H. AC/MC Cable: 

1. Use for concealed branch circuit drops to devices or light fixtures.  Do not use AC/MC cable 
for homeruns to panelboards. 

I. Control Wiring (fire alarm, clock systems, security systems, temperature controls systems): 

1. Use electrical metallic tubing, except when making final connection to moving equipment 
where flexible conduit or sealtite should be used. 

2.02 METAL CONDUIT 
A. Manufacturers: 

1. Allied Tube & Conduit:  www.alliedtube.com. 

2. Beck Manufacturing, Inc.:  www.beckmfg.com. 

3. Wheatland Tube Company:  www.wheatland.com. 

4. Century. 

B. Rigid Steel Conduit:  ANSI C80.1. Galvanized Rigid Steel (GRS). 

C. Rigid Aluminum Conduit:  ANSI C80.5. 
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D. Fittings and Conduit Bodies:  NEMA FB 1; material to match conduit. 

1. Connectors and couplings shall be threaded, set-screw, or compression type, and concrete 
tight and/or rain tight where required. 

2. Locknuts shall be malleable iron or steel.  Bushings shall be malleable iron, steel, or plastic.  
Malleable iron or steel bushings shall be zinc or cadmium plated and shall have insulating 
insert of thermostatic plastic molded and locked into bushing ring.  Plastic bushings shall be 
thermostatic phenolic insulating type.  Use of non-rigid plastic bushings is prohibited. 

2.04 FLEXIBLE METAL CONDUIT 
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:  Interlocked steel construction. 

C. Fittings:  NEMA FB 1.  cast fittings. 

D. Flexible metal conduit shall have a separate grounding conductor. 

2.05 LIQUIDTIGHT FLEXIBLE METAL CONDUIT 
A. Manufacturers: 

1. AFC Cable Systems, Inc.:  www.afcweb.com. 

2. Electri-Flex Company:  www.electriflex.com. 

3. International Metal Hose:  www.metalhose.com. 

4. Anaconda Type "UA" for less than 1-1/4" and Type "EF" for larger than 1-1/2". 

B. Description:  Interlocked steel construction with PVC jacket. 

C. Fittings:  NEMA FB 1.  cast fittings. 

D. Flexible metal conduit shall have a separate grounding conductor. 

2.06 ELECTRICAL METALLIC TUBING (EMT) 
A. Manufacturers: 

1. Allied Tube & Conduit:  www.alliedtube.com. 

2. Beck Manufacturing, Inc.:  www.beckmfg.com. 

3. Wheatland Tube Company:  www.wheatland.com. 

B. Description:  ANSI C80.3; galvanized tubing. 

C. Fittings and Conduit Bodies:  NEMA FB 1; steel or malleable iron set screw type. 

1. Connectors and couplings shall be threaded, set-screw, or compression type, and concrete 
tight and/or rain tight where required. 

2. Locknuts shall be malleable iron or steel.  Bushings shall be malleable iron, steel, or plastic.  
Malleable iron or steel bushings shall be zinc or cadmium plated and shall have insulating 
insert of thermostatic plastic molded and locked into bushing ring.  Plastic bushings shall be 
thermostatic phenolic insulating type.  Use of non-rigid plastic bushings is prohibited. 

2.07 NONMETALLIC CONDUIT 
A. Manufacturers: 

1. AFC Cable Systems, Inc.:  www.afcweb.com. 
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2. Electri-Flex Company:  www.electriflex.com. 

3. Carlon. 

B. Description:  NEMA TC 2; Schedule 40 = Thinwall; 80 = Thickwall PVC. 

C. Fittings and Conduit Bodies:  NEMA TC 3. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify routing and termination locations of conduit prior to rough-in. 

B. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as 
required to complete wiring system. 

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

B. Install steel conduit as specified in NECA 101. 

C. Install nonmetallic conduit in accordance with manufacturer's instructions. 

D. Arrange supports to prevent misalignment during wiring installation. 

E. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis 
hangers, and split hangers. 

F. Group related conduits; support using conduit rack.  Construct rack using steel channel; provide 
space on each for 25 percent additional conduits. 

G. Fasten conduit supports to building structure and surfaces under provisions of Section 26 0529. 

H. Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary 
supports. 

I. Do not attach conduit to ceiling support wires. 

J. Arrange conduit to maintain headroom and present neat appearance. 

K. Route exposed conduit parallel and perpendicular to walls. 

L. Route conduit installed above accessible ceilings parallel and perpendicular to walls. 

M. Route conduit in and under slab from point-to-point. 

N. Do not cross conduits in slab. 

O. Maintain adequate clearance between conduit and piping. 

P. Maintain 12 inch (300 mm) clearance between conduit and surfaces with temperatures 
exceeding 104 degrees F (40 degrees C). 

Q. Cut conduit square using saw or pipecutter; de-burr cut ends. 

R. Bring conduit to shoulder of fittings; fasten securely. 

S. Join nonmetallic conduit using cement as recommended by manufacturer.  Wipe nonmetallic 
conduit dry and clean before joining.  Apply full even coat of cement to entire area inserted in 
fitting.  Allow joint to cure for 20 minutes, minimum. 

T. Use conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet 
locations, and to cast boxes. 

U. Install no more than equivalent of three 90 degree bends between boxes.  Use conduit bodies to 
make sharp changes in direction, as around beams.  Use factory elbows for bends in metal 
conduit larger than 2 inch (50 mm) size.  Elbows larger than 3" dia. shall be long radius elbows. 
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V. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system. 

W. Provide suitable fittings to accommodate expansion and deflection where conduit crosses 
seismic, control, and expansion joints. 

X. Provide suitable pull string in each empty conduit except sleeves and nipples. 

Y. Use suitable caps to protect installed conduit against entrance of dirt and moisture. 

Z. Ground and bond conduit under provisions of Section 26 0526. 

AA. Identify conduit under provisions of Section 26 0553. 

BB. Underground exterior conduits shall be sloped away from the building at a minimum of 4" per 
100' or 0.33%. 

CC. Install insulating bushings at open ends of telephone, data, video, security, etc. conduits. 

DD. Drawstrings shall be provided for all new empty conduits.  Drawstring shall be wax impregnated, 
nylon, or other synthetic material resistant to moisture and mildew to prevent deterioration. 

3.03 FIRESTOPPING 
A. Use only firestop products that have been tested according to ASTM E-814 and UL 1479 for the 

conditions set forth regarding construction assembly type, penetrating item type, annular space 
requirements and fire rating. 

B. Install conduit to preserve fire resistance rating of partitions and other elements, using materials 
and methods specified in Section 07 8400. 

1. For non-combustible penetrations including conduit not passing through a sleeve, the 
following materials are acceptable: 

a. Hilti FS 601 Elastmeric Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

2. For non-combustible penetrations including sleeved conduits, the following materials are 
acceptable: 

a. Hilti FS 601 Elastmeric Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

3. For combustible penetrations including cables and cable bundles, the following materials are 
acceptable: 

a. Hilti FS 611A Intumescent Firestop Sealant. 

b. 3 M. 

c. CSD Sealing Systems. 

d. Firestop Systems. 

4. For large or complex penetrations involving multiple conduits, cable trays, electrical 
bussway, etc. the following materials are acceptable: 

a. Hilti FS 635 Firestop Compound. 

b. 3 M. 
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c. CSD Sealing Systems. 

d. International Protective Coatings - KBS Sealbags. 

3.04 PAINTING 
A. All conduit exposed in finished areas shall be painted to match the surrounding finishes.  Refer 

to specification section 09900 - Coordinate color with Architect. 

END OF SECTION 
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SECTION 26 0537 
 

BOXES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Wall and ceiling outlet boxes. 

B. Pull and junction boxes. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 

Electrical Contractors Association. 

B. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association. 

C. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; National 
Electrical Manufacturers Association. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical 
Manufacturers Association. 

E. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 SUBMITTALS 
A. Product Data:  Provide dimensions, knockout sizes and locations, materials, fabrication details, 

finishes, and accessories. 

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by 
product testing agency specified under Quality Assurance.  Include instructions for storage, 
handling, protection, examination, preparation, and installation of product. 

C. Project Record Documents:  Record actual locations and mounting heights of outlet, pull, and 
junction boxes on project record documents. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Products:  Provide products listed and classified by Underwriters Laboratories Inc., as suitable 
for the purpose specified and indicated. 

C. Pull boxes, junction boxes, and cable support boxes of proper size and design shall be provided 
in accordance with the N.E.C. and as required to facilitate installation of wires.  All boxes shall 
be sized in accordance with the N.E.C. Covers shall be gasketed and held in place with corrosion 
resistant machine screws.  Cable supports for vertical runs shall be provided at code required 
locations, within pull or junction boxes.  Boxes shall be NEMA 12 for inside and NEMA 4 for 
outside use where exposed to the weather or where otherwise called for on the drawings. 

PART 2  PRODUCTS 
2.01 OUTLET BOXES 

A. Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel. 

1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; 
include 1/2 inch (13 mm) male fixture studs where required. 

2. Concrete Ceiling Boxes:  Concrete type. 

B. Cast Boxes:  NEMA FB 1, Type FD, cast feralloy.  Provide gasketed cover by box 
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manufacturer.  Provide threaded hubs. 

C. Wall Plates for Finished Areas:  As specified in Section 26 2726. 

D. Outlet and switch boxes shall be minimum of 2-1/8" deep.  When installed in a poured wall a 
2-1/2" minimum deep box shall be used.  When installed in masonry a 3-1/2" minimum deep box 
shall be used. 

E. Use 2-gang 4" square boxes with single plaster rings for single device outlets. 

2.02 PULL AND JUNCTION BOXES 
A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel. 

B. Hinged Enclosures:  As specified in Section 26 2716. 

C. Surface Mounted Cast Metal Box:  NEMA 250, Type 4; flat-flanged, surface mounted junction 
box: 

1. Material:  Galvanized cast iron. 

2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws. 

D. In-Ground Cast Metal Box:  NEMA 250, Type 6, inside flanged, recessed cover box for flush 
mounting: 

1. Material:  Galvanized cast iron. 

2. Cover:  Smooth cover with neoprene gasket and stainless steel cover screws. 

3. Cover Legend:  "ELECTRIC". 

E. Fiberglass Handholes:  Die molded glass fiber hand holes: 

1. Composite handholds shall be constructed of polymer concrete and reinforced by a heavy 
weave fiberglass.  The handholes shall have internal dimensions indicated on plans, 
minimum size 36”L x 24”W x 30”Deep.  The material shall have the following properties: 

a. Compressive strength:  11,000 PSI;  Tensile strength: 1,700 PSI;  Flexural strength:  
7,500 PSI. 

2. Cable Entrances: Pre-cut 4 x 4 inch cable entrance mouseholes at center bottom of each 
side. 

3. Cover:  Glass fiber weatherproof cover with nonskid finish, stainless steel screws, and 
labeled “ELECTRIC”. 

4. Provide all accessories (i.e top/bottom extensions, etc.) as required to accommodate conduit 
routings into/out of the handholes. 

5. Manufacturer: 

a. Hubbell, Quazite. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  Install 
at location required for box to serve intended purpose. 

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

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

C. Coordinate installation of outlet boxes for equipment connected under Section 26 2717. 
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D. Set wall mounted boxes at elevations to accommodate mounting heights indicated. 

E. Electrical boxes are shown on Drawings in approximate locations unless dimensioned. 

F. Orient boxes to accommodate wiring devices oriented as specified in Section 26 2726. 

G. Maintain headroom and present neat mechanical appearance. 

H. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. 

I. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches (150 mm) 
from ceiling access panel or from removable recessed luminaire. 

J. Provide identification labels on all junction boxes indicating what systems/equipment circuits are 
feeding (i.e. Lights in Room #102) and where they are being fed from (i.e. Panel LP-1) 

K. Install boxes to preserve fire resistance rating of partitions and other elements. 

L. Coordinate mounting heights and locations of outlets mounted above counters, benches, and 
backsplashes. 

M. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan. 

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

O. Use flush mounting outlet box in finished areas. 

P. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches (150 mm) 
separation.  Provide minimum 24 inches (600 mm) separation in acoustic rated walls. 

Q. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for 
surface finish thickness. 

R. Use stamped steel bridges to fasten flush mounting outlet box between studs. 

S. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

T. Use adjustable steel channel fasteners for hung ceiling outlet box. 

U. Do not fasten boxes to ceiling support wires. 

V. Support boxes independently of conduit, except cast box that is connected to two rigid metal 
conduits both supported within 12 inches (305 mm) of box. 

W. Use gang box where more than one device is mounted together.  Do not use sectional box.  
Telephone/Data gang boxes shall be separate from power device gang boxes. 

X. Use 2-gang 4" square boxes with single plaster rings for single device outlets. 

Y. Use cast outlet box in exterior locations and wet locations. 

Z. Large Pull Boxes (boxes larger than 100 cubic inches in volume or 12 inches in any dimension):  
Use hinged enclosure in interior dry locations, surface-mounted cast metal box in other locations. 

3.03 ADJUSTING 
A. Adjust flush-mounting outlets to make front flush with finished wall material. 

B. Install knockout closures in unused box openings. 

3.04 CLEANING 
A. Clean interior of boxes to remove dust, debris, and other material. 

B. Clean exposed surfaces and restore finish. 

END OF SECTION 
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SECTION 26 0553 
 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Nameplates and labels. 

B. Wire and cable markers. 

C. Conduit markers. 

D. Underground waring tape. 

E. Panel schedules. 

1.02 REFERENCE STANDARDS 
A. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

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

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Brady Corporation:  www.bradycorp.com. 

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

C. Thomas & Betts. 

D. Panduit. 

2.02 NAMEPLATES AND LABELS 
A. Nameplates:  Engraved three-layer laminated plastic, black letters on white background. 

B. Locations: 

1. Each electrical distribution and control equipment enclosure (including starters, disconnects, 
panelboards, breakers at distribution panels, etc.). 

2. Communication cabinets. 

C. Letter Size: 

1. Use 1/2 inch letters for identifying equipment and loads.  Identification shall indicate where 
the load is fed from. 

2.03 WIRE MARKERS 
A. Description:  Vinyl cloth type self-adhesive wire markers. 

B. Description:  tape or split sleeve type wire markers. 

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

1. Identify circuit feeder numbers at all wiring devices (receptacle, light switches, dimmers, etc.) 
with a self-adhesive wire marker taped to the back of the device cover plate.   
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D. Legend: 

1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings. 

2. Control Circuits:  Control wire number indicated on shop drawings. 

2.04 CONDUIT MARKERS 
A. Description:  Size: 1-1/8"x4-1/2" minimum.  Color:  Background color as specified below with 

black lettering. 

B. Location:  Furnish markers for each conduit longer than 6 feet (2 m). 

C. Spacing:  20 feet (6 m) on center. 

D. Color: 

1. Fire Alarm System:  Red. 

E. Legend: 

1. 240 Volt System:  240 Volt. 

2. 208 Volt System:  208 Volt. 

3. Fire Alarm System:  Fire Alarm. 

2.05 UNDERGROUND WARNING TAPE 
A. Description:  4 inch (100 mm) wide plastic tape, detectable type colored red with suitable 

warning legend describing buried electrical lines. 

2.06 PANEL SCHEDULES 
A. Each panel shall have a typewritten panel schedule indicating loads.  A clear plastic cover over 

the schedule shall be provided to protect it. 

B. Existing panel schedules shall be improved to indicate all existing loads and/or updated to 
indicate all changes that have occurred during renovation.  Typing over writing over existing 
entries on existing schedules is not acceptable.  A new schedule shall be provided.  Entries 
must be in type written form. 

PART 3  EXECUTION 
3.01 PREPARATION 

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

3.02 INSTALLATION 
A. Install nameplates and labels parallel to equipment lines. 

B. Secure nameplates to equipment front using screws or rivets. 

C. Secure nameplates to inside surface of door on panelboard that is recessed in finished locations. 

D. Identify underground conduits using underground warning tape.  Install one tape per trench at 3 
inches (75 mm) below finished grade. 

E. Identify all boxes for fire alarm circuits by painting cover plates red. 

END OF SECTION 
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SECTION 26 2416 
 

PANELBOARDS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Power distribution panelboards. 

B. Lighting and appliance panelboards. 

C. Overcurrent protective devices for panelboards. 

1.02 REFERENCE STANDARDS 
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification; 

Revision D. 

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

C. NECA 407 - Standard for Installing and Maintaining Panelboards; National Electrical Contractors 
Association. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

E. NEMA PB 1 - Panelboards; National Electrical Manufacturers Association. 

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less; National Electrical Manufacturers Association. 

G. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association. 

H. NFPA 70 - National Electrical Code; National Fire Protection Association. 

I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 
Edition, Including All Revisions. 

J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

K. UL 67 - Panelboards; Current Edition, Including All Revisions. 

L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; 
Current Edition, Including All Revisions. 

1.03 SUBMITTALS 
A. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, 

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry 
locations, conductor terminal information, and installed features and accessories. 

B. Project Record Documents:  Record actual installed locations of panelboards and actual 
installed circuiting arrangements. 

C. Maintenance Data:  Include information on replacement parts and recommended maintenance 
procedures and intervals. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience. 
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1.05 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. 

2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed. 

3. Coordinate the work with other trades to provide walls suitable for installation of 
flush-mounted panelboards where indicated. 

4. Verify with manufacturer that conductor terminations are suitable for use with the conductors 
to be installed. 

5. Notify ENGINEER of any conflicts with or deviations from the contract documents. Obtain 
direction before proceeding with work. 

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions 

and NECA 407. 

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 
heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to 
panelboard internal components, enclosure, and finish. 

1.07 MAINTENANCE MATERIALS 
A. Furnish two of each panelboard key. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. General Electric Company:  www.geindustrial.com. 

B. Schneider Electric; Square D Products:  www.schneider-electric.us. BASE BID Square D, other 
approved manufacturers may only be bid as a voluntary alternate to the base bid and must be 
clarified in the bid as such. 

C. Siemens. 

2.02 ALL PANELBOARDS 
A. Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the purpose  

indicated. 

B. Unless otherwise indicated, provide products suitable for continuous operation under the 
following service conditions:  

1. Altitude:  Less than 6,600 feet (2,000 m). 

2. Ambient Temperature: 

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F (-5 degrees C) and 
104 degrees F (40 degrees C). 

C. Short Circuit Current Rating: Refer to plans – Contractor shall verify AIC with local utility prior to 
ordering panelboards. 

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation. 

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices. 

http://www.schneider-electric.us/
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F. Bussing:  Sized in accordance with UL 67 temperature rise requirements. 

1. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for 
each feeder and branch circuit equipment grounding conductor. 

G. Conductor Terminations:  Suitable for use with the conductors to be installed. 

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 
installation locations: 

2. Boxes:  Galvanized steel unless otherwise indicated. 

a. Provide wiring gutters sized to accommodate the conductors to be installed. 

3. Fronts: 

a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes. 

b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough 
opening. 

4. Lockable Doors:  All locks keyed alike unless otherwise indicated. 

I. Future Provisions:  Prepare all unused spaces for future installation of devices including 
bussing, connectors, mounting hardware and all other required provisions. 

2.03 POWER DISTRIBUTION PANELBOARDS 
A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type, 

circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and 
features as indicated on the drawings. 

B. Conductor Terminations: 

1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper 
conductors. 

2. Main and Neutral Lug Type:  Mechanical. 

C. Bussing: 

1. Phase and Neutral Bus Material:  Aluminum. 

2. Ground Bus Material:  Aluminum. 

D. Circuit Breakers: 

1. Provide bolt-on type or plug-in type secured with locking mechanical restraints. 

E. Enclosures: 

1. Provide surface-mounted enclosures unless otherwise indicated. 

F. Manufacturers: 

1. Square D I-Line.  BASE BID SQUARE D. 

2. Equal by approved manufacturer may be bid as alternate. 

G. Description:  NEMA PB 1, circuit breaker type. 

J. Minimum integrated short circuit rating:  As indicated. 22,000 amps rms minimum. Contractor 
shall verify AIC with local utility prior to ordering panelboards. 

H. Molded Case Circuit Breakers:  With integral thermal and instantaneous magnetic trip in each 
pole; UL listed. For air conditioning equipment branch circuits provide circuit breakers UL listed 
as Type HACR. 
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I. Current Limiting Molded Case Circuit Breakers:  With integral thermal and instantaneous 
magnetic trip in each pole, coordinated with automatically resetting current limiting elements in 
each pole: UL listed.  Interrupting rating 100,000 symmetrical amperes, let-through current and 
energy level less than permitted for same size Class RK-5 fuse. 

1. Provide unit mounted control power transformer, and HAND/OFF/AUTO switch RED 
indicating light in front cover. 

J. Enclosure:  NEMA PB 1, Type 1, 16 inches deep, 40 inches wide, cabinet box, minimum. 

K. Cabinet Front:  Surface type, fastened with concealed trim clamps, hinged door with flush lock, 
finished in manufacturer's standard gray enamel. 

2.04 LIGHTING AND APPLIANCE PANELBOARDS 
A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit 

type, circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations 
and features as indicated on the drawings. 

B. Conductor Terminations: 

1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper 
conductors. 

2. Main and Neutral Lug Type:  Mechanical. 

C. Bussing: 

1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective 
devices. 

2. Phase and Neutral Bus Material:  Aluminum. 

a. Provide double neutral bus where scheduled. 

3. Ground Bus Material:  Aluminum. 

a. Provide insulated ground bus where scheduled. 

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated. 

E. Enclosures: 

1. Provide surface-mounted or flush-mounted enclosures as indicated. 

2. Provide clear plastic circuit directory holder mounted on inside of door. 

F. Manufacturers:  

1. Square D NQ or NF type.  BASE BID SQUARE D. 

2. Equal by approved manufacturer may be bid as alternate. 

G. Description:  NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard. 

H. Minimum Integrated Short Circuit Rating: As indicated on drawings or minimum as listed below. 

1. 208/240 Volt Panelboards:  14,000 amperes rms symmetrical. 

I. Molded Case Circuit Breakers:  Thermal magnetic trip circuit breakers, bolt-on type, with 
common trip handle for all poles; UL listed. 

1. Type SWD for lighting circuits. 

2. Type HACR for air conditioning equipment circuits. 

3. Class A ground fault interrupter circuit breakers where scheduled. 

4. Do not use tandem circuit breakers. 
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5. Lock-on devices shall be provided for all branch circuits supplying exit lighting, un-switched 
night lighting, emergency lighting, security systems, clock and program systems, and/or fire 
alarm. 

J. NOTE:  All branch circuits feeding outlets installed in dwelling unit bedrooms shall be protected 
by an arc-fault circuit interuptor, either arc-fault rated outlet or breaker, in accordance with NEC 
210.12. 

K. Enclosure:  NEMA PB 1, Type 1. (Type 3R for exterior locations). 

L. Cabinet Front:  Flush or Surface (as noted on plans) cabinet front with concealed trim clamps, 
concealed hinge, metal directory frame, and flush lock all keyed alike.  Finish in manufacturer's 
standard gray enamel. 

2.05 OVERCURRENT PROTECTIVE DEVICES 
A. Molded Case Circuit Breakers: 

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 
where applicable; ratings, configurations, and features as indicated on the drawings. 

2. Interrupting Capacity: 

a. Provide circuit breakers with interrupting capacity as required to provide the short circuit 
current rating indicated, but not less than: 

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than 
the short circuit current rating indicated. 

3. Conductor Terminations: 

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors. 

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping 
element for overload protection and magnetic instantaneous tripping element for short circuit 
protection.   

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles. 

PART 3  EXECUTION 
3.01 INSTALLATION 

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

B. Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1 
(general workmanship), NECA 407 (panelboards), and NEMA PB 1.1. 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

D. Provide required supports in accordance with Section 26 0529. 

E. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and 
rough opening completely covered. 

F. Mount panelboards such that the highest position of any operating handle for circuit breakers or 
switches does not exceed 79 inches (2000 mm) above the floor or working platform. 

G. Provide grounding and bonding in accordance with Section 26 0526. 

H. Install all field-installed branch devices, components, and accessories. 

I. Install panelboards in accordance with NEMA PB 1.1 and NECA 1. 

J. Install panelboards plumb.  Install recessed panelboards flush with wall finishes. 
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K. Height:  6 feet (1800 mm) to top of panelboard; install panelboards taller than 6 feet (1800 mm) 
with bottom no more than 4 inches (100 mm) above floor. 

L. Provide filler plates to cover unused spaces in panelboards. 

M. Provide computer-generated circuit directory for each lighting and appliance panelboard, and 
each power distribution panelboard provided with a door, clearly and specifically indicating the 
loads served. Identify spares and spaces. 

N. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to reflect 
circuiting changes required to balance phase loads. 

O. Provide identification nameplate for each panelboard in accordance with Section 26 0553. 

P. Provide arc flash warning labels in accordance with NFPA 70. 

Q. Provide spare conduits out of each recessed panelboard to an accessible location above ceiling.  
Identify each as SPARE. 

1. Minimum spare conduits:  5 empty 1 inch (DN27).  Spare conduits shall be stubbed up into 
an accessible ceiling space, or floor below. 

R. Ground and bond panelboard enclosure according to current electrical codes. 

3.02 FIELD QUALITY CONTROL 
A. Perform inspection, testing, and adjusting in accordance with Section 01 4000. 

B. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA STD ATS, Section 
7.6.1.1 for all main circuit breakers and circuit breakers larger than 400 amperes. Tests listed as 
optional are not required. 

C. Correct deficiencies and replace damaged or defective panelboards or associated components. 

D. Visual and Mechanical Inspection:  Inspect for physical damage, proper alignment, anchorage, 
and grounding.  Check proper installation and tightness of connections for circuit breakers, 
fusible switches, and fuses. 

E. NOTE:  All branch circuits feeding outlets installed in dwelling unit bedrooms shall be protected 
by an arc-fault circuit interuptor, either arc-fault rated outlet or breaker, in accordance with NEC 
210.12. 

3.03 ADJUSTING 
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended 

torque settings. 

B. Adjust alignment of panelboard fronts. 

END OF SECTION 
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SECTION 26 2701 
 

ELECTRICAL SERVICE ENTRANCE 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Metering transformer cabinets. 

B. Meter bases. 

C. Arrangement with Utility Company for permanent electrical service, including payment of Utility 
Company charges for service.  The Contractor shall be responsible for providing drawings to the 
Utility Company for Coordination of services and charges. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 

Electrical Contractors Association. 

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

1.03 SYSTEM DESCRIPTION 
A. Service Entrance:  New undergound electrical service. 

1.04 QUALITY ASSURANCE 
A. Perform work in accordance with utility company written requirements and NFPA 70. 

1. Maintain one copy of each document on site. 

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

1.05 PRE-INSTALLATION MEETING 
A. Convene one week prior to commencing work of this section.  Review service entrance 

requirements and details with Utility Company representative. 

PART 2  PRODUCTS 
2.01 COMPONENTS 

A. Metering Transformer Cabinets:  Sheet metal cabinet with hinged door, conforming to utility 
company requirements, with provisions for locking and sealing. 

1. Size:  As required by utility. 

B. Meter Base:  Furnished by utility company. 

C. Utility Transformer Pad:  Prefabricated precast concrete transformer pad with cable pit. 

D. Other Components:  As required by utility company. 

PART 3  EXECUTION 
3.01 PREPARATION 

A. Arrange with utility company to obtain permanent electric service to the Project.  The Contractor 
shall be responsible for providing drawings to the Utility Company for Coordination of services 
and charges. 

B. Verify that field measurements are as indicated on utility company drawings. 

C. Coordinate location of Utility Company's facilities to ensure proper access is available. 
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3.02 INSTALLATION 
A. Install securely, in a neat and workmanlike manner, as specified in NECA 1. 

END OF SECTION 
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SECTION 26 2717 
 

EQUIPMENT WIRING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Electrical connections to equipment. 

1.02 REFERENCE STANDARDS 
A. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 

Manufacturers Association. 

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

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

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

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

1.04 COORDINATION 
A. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and 

manufacturer's instructions for equipment furnished under other sections. 

B. Determine connection locations and requirements. 

C. Sequence rough-in of electrical connections to coordinate with installation of equipment. 

D. Sequence electrical connections to coordinate with start-up of equipment. 

PART 2  PRODUCTS 
2.01 MATERIALS 

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for equipment. 

1. Colors:  Conform to NEMA WD 1. 

2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified 
equipment grounding conductor, suitable for use in damp locations. 

3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit 
overcurrent protection. 

B. Disconnect Switches:  As specified in Section 26 2818, 26 2913 and in individual equipment 
sections. 

C. Wiring Devices:  As specified in Section 26 2726. 

D. Flexible Conduit:  As specified in Section 26 0534. 

E. Wire and Cable:  As specified in Section 26 0519. 

F. Boxes:  As specified in Section 26 0537. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that equipment is ready for electrical connection, wiring, and energization. 
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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 liquidtight flexible conduit 
with watertight connectors in damp or wet locations.  Maximum length shall be 6 feet.  Minimum 
size shall be 3/4" diameter. 

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 2726 
 

WIRING DEVICES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Wall switches. 

B. Wall dimmers. 

C. Receptacles. 

D. Wall plates. 

1.02 REFERENCE STANDARDS 
A. FS W-C-596 - Connector, Electrical, Power, General Specification for; Federal Specification; 

Revision G. 

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification); 
Federal Specification; Revision F. 

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

D. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association. 

E. NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers 
Association. 

F. NFPA 70 - National Electrical Code; National Fire Protection Association. 

G. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions. 

H. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions. 

I. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All 
Revisions. 

J. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions. 

1.03 SUBMITTALS 
A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and 

configurations. 

B. 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. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Cooper Wiring Devices:  www.cooperwiringdevices.com. 

B. Leviton Manufacturing, Inc.:  www.leviton.com. 



Otsego County EMS Building – Addition and Remodel June 18, 2015 
 

WIRING DEVICES 
 26 2726 - 2    

C. Hubbell. 

D. Bryant. 

2.02 ALL WIRING DEVICES 
A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 

purpose specified and indicated. 

2.03 WALL SWITCHES 
A. All Wall Switches:  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. 

B. Wall Switches:  NEMA WD 1, General Duty, Spec. Grade, AC only general-use snap switch.  
Switches shall be binding screw type, side and back wired type. 

1. Body and Handle:  Ivory plastic with toggle handle.  Coordinate color selection with 
Architect prior to ordering. 

2. Ratings:  Match branch circuit and load characteristics. 

C. Single Pole Single Throw Wall Switches 

1. Products: 

a. Hubbell 1221. 

b. Arrow Hart 1991. 

c. Leviton 1221. 

D. Three Way Wall Switches 

1. Products: 

a. Hubbell 1223. 

b. Arrow Hart 1993. 

c. Leviton 1223. 

E. Four Way Wall Switches 

1. Products: 

a. Hubbell 1224. 

b. Arrow Hart 1994. 

c. Leviton 1224. 

2.04 WALL DIMMERS 
A. All Wall Dimmers:  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. 

B. Wall Dimmers:  Semiconductor dimmer for incandescent lamps, Type I, complying with NEMA 
WD 6 and WD 1.  Preset slide controls - Single pole and 3-way with LED locator. 

C. Manufacturers: 

1. Hubbell. 
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2. Lutron. 

3. Leviton "IllumaTech Series". 

D. Body and Handle:  Ivory plastic with preset linear slide.  Coordinate color selection with 
Architect prior to ordering. 

E. Voltage:  Match lighting circuit voltage volts. 

F. Power Rating:  Match load shown on drawings; 600 watts minimum. 

G. Note:  For LED type light fixtures, Contractor shall provide dimmer type compatible with LED 
type fixtures being controlled by the dimmer. 

H. Provide accessory wall switches to match dimmer appearance when installed adjacent to each 
other. 

2.05 RECEPTACLES 
A. All Receptacles:  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. Receptacles:  NEMA WD 1, General duty, Spec. Grade, grounded type 

1. Configuration:  NEMA WD 6, type as specified and indicated. 

C. 20 Amp Duplex Convenience Receptacles. 

1. Hubbell 5362. 

2. Arrow Hart 5362. 

3. Leviton 5362. 

4. Device Body:  Ivory; Coordinate color selection with Architect prior to ordering.  All devices 
on emergency circuits shall be red in color. 

5. NOTE:  All branch circuits feeding outlets installed in dwelling unit bedrooms shall be 
protected by an arc-fault circuit interuptor, either arc-fault rated outlet or breaker, in 
accordance with NEC 210.12. 

D. 20 Amp GFCI Receptacles:  Convenience receptacle with integral ground fault circuit interrupter 
to meet regulatory requirements.  

1. Hubbell. 

2. Arrow Hart. 

3. Leviton. 

4. Device Body:  Ivory.  Coordinate color selection with Architect prior to ordering.  All 
devices on emergency circuits shall be red in color. 

5. GFCI receptacles shall meet UL 2003 standards. 

E. 30 Amp, 120/240V (NEMA 10-30R) Receptacles. 

1. Hubbell 9350 series or equal by Arrow Hart or Leviton. 

2.06 WALL PLATES 
A. All Wall Plates:  Comply with UL 514D. 

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring 
devices. 
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2. Screws:  Metal with slotted heads finished to match wall plate finish. 

B. Weatherproof Cover Plates (where located outdoors and where indicated on plans as "WP"):  
Raintight/gasketed, clear impact resistant thermoplastic, spring retained cover with offset device 
opening for cord exit.  

C. Stainless Steel Cover Plates: 

1. Hubbell "S" series. 

2. Leviton 8400 series. 

3. Arrow Hart "S" series. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that field measurements are as shown on the drawings. 

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. 

G. Verify door openings/swings with Architectural trades prior to installation. 

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 a neat and workmanlike manner in accordance with NECA 1 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 0537 as required for installation 
of wiring devices provided under this section. 

C. Install wiring devices in accordance with manufacturer's instructions. 

D. Where required, connect wiring devices using pigtails not less than 6 inches (150 mm) long. Do 
not connect more than one conductor to wiring device terminals. 

E. 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. 

F. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper. 

G. Install wiring devices plumb and level with mounting yoke held rigidly in place.  

H. Install wall switches with OFF position down. 

I. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as 
instructed by manufacturer. 

J. Do not share neutral conductor on branch circuits utilizing wall dimmers. 
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K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted 
receptacles with grounding pole on left. 

L. 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. 

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or 
designated for future use. 

N. Connect wiring device grounding terminal to branch circuit equipment grounding conductor. 

O. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 
accessible ceilings, and on surface mounted outlets. 

3.04 INTERFACE WITH OTHER PRODUCTS 
A. Coordinate locations of outlet boxes provided under Section 26 0537 to obtain mounting heights 

indicated on drawings. 

B. Install wall switches, dimmers, motor control switches, and fire alarm pull stations at 50 inches to 
center of box above finished floor.  For CMU walls - 48" to top of box above finished floor. 

C. Install convenience receptacles 18 inches (450 mm) above finished floor to center of box (not 
otherwise specified). 

D. Install convenience and special purpose receptacle outlets in CLASS 1 locations at 24" above 
the floor to bottom of box. 

E. Install convenience receptacles in CMU walls at 16 inches above floor to bottom of box. 

F. Unless noted otherwise, install GFI receptacles in toilet rooms, janitor closets, and storage 
rooms 48 inches to top of the box above floor. 

G. Install convenience receptacles 6 inches (150 mm) above counter.  Or as required to 
accommodate the counter construction - refer to Architectural elevations. 

H. Install telephone jacks, data outlets, communication outlets, etc. 18 inches (450 mm) to center of 
box above finished floor.  For CMU walls - 16" to bottom of box above finished floor. 

I. Install fire alarm horns, strobes, speakers at 96 inches above floor (to top of box) or 6 inches 
below ceiling, whichever is less.  But no lower than 80" above finish floor. 

J. Coordinate all finishes and colors of wiring devices with Architect prior to ordering. 

K. Coordinate mounting height/locations with Architect prior to rough-in. 

3.05 FIELD QUALITY CONTROL 
A. Inspect each wiring device for damage and defects. 

B. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify 
proper operation. 

C. Test each receptacle to verify operation and proper polarity. 

D. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions. 

E. Correct wiring deficiencies and replace damaged or defective wiring devices. 

F. NOTE:  All branch circuits feeding outlets installed in dwelling unit bedrooms shall be protected 
by an arc-fault circuit interuptor, either arc-fault rated outlet or breaker, in accordance with NEC 
210.12. 

3.06 ADJUSTING 
A. Adjust devices and wall plates to be flush and level. 
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3.07 CLEANING 
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 2813 
 

FUSES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Fuses. 

1.02 REFERENCE STANDARDS 
A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association. 

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

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All 
Revisions. 

1.03 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

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

1.04 MAINTENANCE MATERIALS 
A. Furnish three of each size and type fuse installed. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Cooper Bussmann, Inc.:  www.cooperbussmann.com. 

B. GE Industrial:  www.geindustrial.com. 

C. Mersen (formerly Ferraz Shawmut):  ferrazshawmut.mersen.com. 

D. Littelfuse, Inc.:  www.littelfuse.com. 

2.02 FUSES 
A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 

purpose indicated. 

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required 
for a complete operating system. 

C. Provide fuses of the same type, rating, and manufacturer within the same switch. 

D. Comply with UL 248-1. 

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and 
ratings as indicated. 

F. Voltage Rating:  Suitable for circuit voltage. 

G. Main Service Switches Larger than 600 amperes:  Class L (time delay). 

H. Main Service Switches:  Class RK1 (time delay). 

I. Power Load Feeder Switches Larger than 600 amperes:  Class L (time delay). 

J. Power Load Feeder Switches:  Class RK1 (time delay). 

K. Motor Load Feeder Switches:  Class RK1 (time delay). 
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L. Other Feeder Switches Larger than 600 amperes:  L time delay. 

M. Other Feeder Switches:  Class RK1 (time delay).  

N. General Purpose Branch Circuits:  Class RK1 (time delay). 

O. Motor Branch Circuits:  Class L time delay. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Do not install fuses until circuits are ready to be energized. 

B. Install fuses with label oriented such that manufacturer, type, and size are easily read. 

END OF SECTION 
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SECTION 26 2818 
 

ENCLOSED SWITCHES 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Fusible switches. 

B. Nonfusible switches. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 

Contractors Association. 

B. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association. 

C. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum); National Electrical Manufacturers Association. 

D. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 SUBMITTALS 
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed 

switches and other installed components and accessories. 

B. Project Record Documents:  Record actual locations of enclosed switches. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. General Electric Company:  www.geindustrial.com. 

B. Schneider Electric; Square D Products:  www.schneider-electric.us.  BASE BID Square D, 
other approved manufacturers may only be bid as a voluntary alternate to the base bid and must 
be clarified in the bid as such. 

C. Siemens. 

2.02 COMPONENTS 
A. Fusible Switch Assemblies:  30 thru 600A, NEMA KS 1, Type HD quick-make, quick-break, 

enclosed load interrupter knife switch. 

1. Externally operable handle interlocked to prevent opening front cover with switch in ON 
position. 

2. Handle lockable in OFF position. 

3. Fuse clips:  Designed to accommodate NEMA FU1, Class R fuses. 

B. Nonfusible Switch Assemblies:  NEMA KS 1, Type HD quick-make, quick-break, enclosed load 
interrupter knife switch. 

1. Externally operable handle interlocked to prevent opening front cover with switch in ON 
position. 

2. Handle lockable in OFF position. 

C. Enclosures:  NEMA KS 1. 

http://www.schneider-electric.us/
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1. Interior Dry Locations:  Type 1. 

2. Exterior Locations:  Type 3R or 4X. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install enclosed switches in accordance with manufacturer's instructions. 

B. Install enclosed switches securely, in a neat and workmanlike manner in accordance with NECA 
1. 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

D. Provide required supports in accordance with Section 26 0529. 

E. Install enclosed switches plumb. 

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed 
switches such that the highest position of the operating handle does not exceed 79 inches (2000 
mm) above the floor or working platform. 

G. Provide grounding and bonding in accordance with Section 26 0526. 

H. Provide identification nameplate for each enclosed switch in accordance with Section 26 0553. 

I. Provide arc flash warning labels in accordance with NFPA 70. 

J. Install fuses in fusible disconnect switches. 

K. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size 
installed. 

END OF SECTION 
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SECTION 26 2913 
 

ENCLOSED CONTROLLERS 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Manual motor controllers. 

B. Magnetic motor controllers. 

C. Combination magnetic motor controllers and disconnects. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 

Electrical Contractors Association. 

B. NEMA ICS 2 - Industrial Control and Systems:  Controllers, Contactors, and Overload Relays, 
Rated Not More Than 2000 Volts AC or 750 Volts DC; National Electrical Manufacturers 
Association. 

C. NEMA ICS 5 - Industrial Control and Systems:  Control Circuit and Pilot Devices; National 
Electrical Manufacturers Association. 

D. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; National Electrical Manufacturers 
Association. 

E. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum); National Electrical Manufacturers Association. 

F. NFPA 70 - National Electrical Code; National Fire Protection Association. 

1.03 SUBMITTALS 
A. Product Data:  Provide catalog sheets showing voltage, controller size, ratings and size of 

switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure 
details. 

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by 
testing agency.  Include instructions for storage, handling, protection, examination, preparation, 
and installation of product. 

C. Maintenance Data:  Replacement parts list for controllers. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

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

1.05 SPARE PARTS 
A. Keys:  Furnish 2 of each for Owner's use. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. General Electric Company:  www.geindustrial.com. 

B. Square D:  www.squared.com. BASE BID Square D, other approved manufacturers may only 
be bid as a voluntary alternate to the base bid and must be clarified in the bid as such. 

C. Siemens. 
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2.02 MANUAL CONTROLLERS 
A. Manual Motor Controllers:  NEMA ICS 2, AC general-purpose, Class A, manually operated, 

full-voltage controller with overload element, red pilot light, NO auxiliary contact, and toggle 
operator with handle guard/lock off feature. 

B. Fractional Horsepower Manual Controllers:  NEMA ICS 2, AC general-purpose, Class A, 
manually operated, full-voltage controller for fractional horsepower induction motors, with 
thermal overload unit, red pilot light, and toggle operator with handle guard/lock off feature. 

C. Enclosures:  NEMA ICS 6, Type 1 for interior, dry locations; Type 4X for exterior and damp 
locations. 

2.03 AUTOMATIC CONTROLLERS 
A. Magnetic Motor Controllers:  NEMA ICS 2, AC general-purpose Class A magnetic controller for 

induction motors rated in horsepower. 

B. Coil Operating Voltage:  120 volts, 60 Hertz. 

C. Overload Relays:  NEMA ICS 2; bimetal. 

D. Ground fault protection:  Each starter shall be provided with ground fault protection system. 

E. Enclosures:  NEMA ICS 6, Type 1 for interior, dry locations; Type 4X for exterior and damp 
locations. 

2.04 ACCESSORIES 
A. Auxiliary Contacts:  NEMA ICS 2, 2 field convertible contacts in addition to seal-in contact. 

B. Cover Mounted Pilot Devices:  NEMA ICS 5, heavy duty type. 

C. Pilot Device Contacts:  NEMA ICS 5, Form Z, rated A150. 

D. Pushbuttons:  Lockable type. 

E. Indicating Lights:  NEMA ICS 2; RUN; Red in front cover; Transformer, LED type. 

F. Selector Switches:  NEMA ICS 2; HAND/OFF/AUTO, in front cover. 

G. Relays:  NEMA ICS 2. 

H. Control Power Transformers:  120 volt secondary, 100 VA minimum, in each motor starter.  
Provide fused primary, secondary, and bond unfused leg of secondary to enclosure. 

I. Overload Relays:  NEMA ICS 2; bimetal. 

2.05 DISCONNECTS 
A. Combination Controllers:  Combine motor controllers with disconnects in common enclosure.  

Obtain IEC Class 2 coordinated component protection. 

B. Nonfusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with externally operable 
handle. 

C. Fusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with externally operable handle.  
Fuse clips:  Designed to accommodate Class R fuses. 

D. Provide handle guard/lock-off feature for all motor starter disconnects. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install enclosed controllers where indicated, in accordance with manufacturer's instructions. 

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

C. Provide supports in accordance with Section 26 0529. 
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D. Height:  5 ft. (1500 mm) to operating handle. 

E. Provide fuses for fusible switches; refer to Section 26 2813 for product requirements. 

F. Select and install overload heater elements in motor controllers to match installed motor 
characteristics. 

G. Provide engraved plastic nameplates; refer to Section 26 0553 for product requirements and 
location. 

H. Neatly type label inside each motor controller door identifying motor served, nameplate 
horsepower, full load amperes, code letter, service factor, and voltage/phase rating.  Place label 
in clear plastic holder. 

END OF SECTION 
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SECTION 26 5100 
 

INTERIOR LIGHTING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Interior luminaires. 

B. Lamps. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 

Contractors Association. 

B. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National 
Electrical Contractors Association. 

C. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; National Electrical 
Contractors Association. 

D. NFPA 70 - National Electrical Code; National Fire Protection Association. 

E. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire Protection 
Association. 

F. UL 1598 - Luminaires; Current Edition, Including All Revisions. 

1.03 SUBMITTALS 
A. Shop Drawings:  Indicate dimensions and components for each fixture that is not a standard 

product of the manufacturer. 

B. 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. 

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. Operation and Maintenance Data:  Instructions for each product including information on 
replacement parts. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Conform to requirements of NFPA 70 and NFPA 101. 

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience. 

1.06 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the CONTRACTOR proposes to use in the work, that are not specifically named in 

the contract documents, must be submitted for review/approval. Such items must be submitted in 
duplicate to the ARCHITECT and/or ENGINEER for approval a minimum of ten (10) days prior to 
bid opening. Requests for prior approval must be accompanied by complete catalog information, 
including but not limited to, model, size, accessories, complete electrical information and 
performance data in the form given in the equipment schedule on the drawings at stated design 
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conditions. Where items are referred to by symbolic designations on the drawings, all requests 
for prior approval shall bear the same designations. 

B. Ligting Substitutions: 

1. Furnish lighting fixtures as scheduled on drawings. 

2. Lighting fixture substitutions may be considerred for approval by the 
ARCHITECT/ENGINEER only if all of the following criteria are met: 

a. Provide specification cut sheets marked-up to clearly identify the proposed luminaire 
including features, options, accessories, etc. required to match products indicated in the 
schedules. 

b. Submit all cut sheets, calculations, etc. to the ARCHITECT/ENGINEER no less than 10 
days prior to bid date.  Substitutions submitted after this date will not be considerred. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Lithonia Lighting. 

B. Cooper Lighting. 

C. Hubbell Lighting. 

D. Or as noted in lighting schedule on the drawings. 

2.02 LUMINAIRES 
A. Provide products that comply with requirements of NFPA 70. 

B. Provide products that are listed and labeled as complying with UL 1598, where applicable. 

C. Provide products that comply with requirements of NFPA 70 and NFPA 101. 

D. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated. 

E. 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. 

F. 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. 

G. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc. 

2.03 LUMINAIRES 
A. Furnish products as indicated in Schedule included on the Drawings. 

2.04 BALLASTS 
A. All Ballasts: 

1. Provide ballasts containing no polychlorinated biphenyls (PCBs). 

2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal 
and state ballast efficiency/efficacy standards. 

2.05 LAMPS 
A. All Lamps: 

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire. 
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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 ENGINEER to be inconsistent in perceived color temperature. 

B. Lamp Types:  As specified for each fixture. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation 
of luminaires provided under this section. 

B. Install products according to manufacturer's instructions. 

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general 
workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting). 

D. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires. 

E. Install suspended luminaires using pendants supported from swivel hangers (except where 
noted to use chain hangers).  Provide pendant length required to suspend luminaire at indicated 
height. 

F. Support luminaires independent of ceiling framing. 

G. Locate recessed ceiling luminaires as indicated on reflected ceiling plan. 

H. Install surface mounted luminaires plumb and adjust to align with building lines and with each 
other.  Secure to prevent movement. 

I. Install recessed luminaires to permit removal from below. 

J. Install recessed luminaires using accessories and firestopping materials to meet regulatory 
requirements for fire rating. 

K. Install clips to secure recessed grid-supported luminaires in place. 

L. Install wall mounted luminaires at height as indicated on Drawings. 

M. Install accessories furnished with each luminaire. 

N. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within fixture; use flexible conduit. 

O. Connect luminaires to branch circuit outlets provided under Section 26 0537 using flexible 
conduit. 

P. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

Q. Bond products and metal accessories to branch circuit equipment grounding conductor. 

R. Install specified lamps in each luminaire. 

S. Install lamps in each luminaire. 

T. All night lights, emergency lights, and exit signs shall be circuited from the unswitched hot leg of 
the general lighting circuit for the area served by the night/emergency/exit lights. 

U. Coordinate location of emergency battery ballast unit remote test switch/charge light with 
Architect prior to rough-in. 
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V. Remote mount battery packs for emergency ballasts in ceiling spaces above heated areas for 
outdoor emergency fixtures. 

3.02 FIELD QUALITY CONTROL 
A. Inspect each product for damage and defects. 

B. Operate each luminaire after installation and connection to verify proper operation. 

C. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 
replace excessively noisy ballasts as determined by ENGINEER. 

3.03 CLEANING 
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and 

manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and 
restore finishes to match original factory finish. 

B. Clean electrical parts to remove conductive and deleterious materials. 

C. Remove dirt and debris from enclosures. 

D. Clean photometric control surfaces as recommended by manufacturer. 

E. Clean finishes and touch up damage. 

3.04 PROTECTION 
A. Relamp luminaires that have failed lamps at Substantial Completion. 

3.05 SCHEDULE - See Drawings 

END OF SECTION 
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SECTION 26 5600 
 

EXTERIOR LIGHTING 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Exterior luminaires. 

1.02 REFERENCE STANDARDS 
A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical 

Contractors Association. 

B. NECA/IESNA 501 - Recommended Practice for Installing Exterior Lighting Systems. 

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

D. UL 1598 - Luminaires; Current Edition, Including All Revisions. 

1.03 SUBMITTALS 
A. Shop Drawings:  Indicate dimensions and components for each luminaire that is not a standard 

product of the manufacturer. 

B. 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, weight, effective projected 
area (EPA), and installed accessories; include model number nomenclature clearly marked with 
all proposed features. 

C. Test Reports:  Indicate measured illumination levels. 

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, installation, and starting of product. 

E. Operation and Maintenance Data:  Instructions for each product including information on 
replacement parts. 

1.04 QUALITY ASSURANCE 
A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum 10 years documented experience. 

C. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for 
the purpose specified and indicated. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written 

instructions. 

B. Keep products in original manufacturer's packaging and protect from damage until ready for 
installation. 

1.06 SUBSTITUTION ITEMS REQUIRING PRIOR APPROVAL 
A. All items that the CONTRACTOR proposes to use in the work, that are not specifically named in 

the contract documents, must be submitted for review/approval. Such items must be submitted in 
duplicate to the ARCHITECT and/or ENGINEER for approval a minimum of ten (10) days prior to 
bid opening. Requests for prior approval must be accompanied by complete catalog information, 
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including but not limited to, model, size, accessories, complete electrical information and 
performance data in the form given in the equipment schedule on the drawings at stated design 
conditions. Where items are referred to by symbolic designations on the drawings, all requests 
for prior approval shall bear the same designations. 

B. Lighting Substitutions: 

1. Furnish lighting fixtures as scheduled on drawings. 

2. Lighting fixture substitutions may be considered for approval by the 
ARCHITECT/ENGINEER only if all of the following criteria are met: 

a. Provide specification cut sheets marked-up to clearly identify the proposed luminaire 
including features, options, accessories, etc. required to match products indicated in the 
schedules. 

b. Submit all cut sheets, calculations, etc. to the ARCHITECT/ENGINEER no less than 10 
days prior to bid date.  Substitutions submitted after this date will not be considered. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Cooper Lighting Group. 

B. Lithonia. 

C. Hubbell Lighting Group Products. 

D. Or as noted in lighting schedule on the drawings. 

2.02 LUMINAIRE TYPES 
A. Furnish products as indicated in luminaire schedule included on the Drawings. 

2.03 LUMINAIRES 
A. Provide products that comply with requirements of NFPA 70. 

B. Provide products that are listed and labeled as complying with UL 1598, where applicable. 

C. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated. 

D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, accessories, etc. as necessary for a complete operating system. 

E. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc. 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation 
of luminaires provided under this section. 

B. Install products according to manufacturer's instructions. 

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general 
workmanship) and NECA/IESNA 501 (exterior lighting). 

D. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires. 

E. Install accessories furnished with each luminaire. 

F. Bond luminaires, metal accessories, and metal poles to branch circuit equipment grounding 
conductor.  Provide supplementary grounding electrode at each pole. 
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G. All night lights, emergency lights, and exit signs shall be circuited from the unswitched hot leg of 
the general lighting circuit for the area served by the night/emergency/exit lights. 

H. Coordinate location of remote test switch/charge light with architect prior to rough-in. 

3.02 FIELD QUALITY CONTROL 
A. Inspect each product for damage and defects. 

B. Operate each luminaire after installation and connection to verify proper operation. 

C. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 
replace excessively noisy ballasts as determined by ENGINEER. 

3.03 CLEANING 
A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt, 

fingerprints, paint, or other foreign material and restore finishes to match original factory finish. 

B. Clean electrical parts to remove conductive and deleterious materials. 

C. Remove dirt and debris from enclosure. 

D. Clean photometric control surfaces as recommended by manufacturer. 

E. Clean finishes and touch up damage. 

3.04 SCHEDULE - See Drawings 

END OF SECTION 
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SECTION 28 3100 
 

FIRE DETECTION AND ALARM 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Fire alarm system design and installation, including all components, wiring, and conduit. 

B. Replacement and removal of existing fire alarm system components, wiring, and conduit 
indicated. 

1.02 REFERENCE STANDARDS 
A. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V 

and Less) AC Power Circuits 

B. IEEE C62.41 - IEEE Recommended Practice on Surge Voltages in Low-Voltage Power Circuits. 

C. NFPA 70 - National Electrical Code. 

D. NFPA 72 - National Fire Alarm Code and Signaling Code. 

E. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures. 

F. Applicable Building Code. 

1.03 SUBMITTALS 
A. Drawings must be prepared as DXF-format CAD drawings. 

1. OWNER will provide floor plan drawings for CONTRACTOR's use; verify all dimensions on 
OWNER-provided drawings. 

B. Evidence of designer qualifications. 

C. Design Documents:  Submit all information required for plan review and permitting by authorities 
having jurisdiction, including but not limited to floor plans, riser diagrams, and description of 
operation: 

1. NFPA 72 "Record of Completion", filled out to the extent known at the time. 

2. Clear and concise description of operation, with input/output matrix similar to that shown in 
NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required. 

3. System zone boundaries and interfaces to fire safety systems. 

4. Location of all components, circuits, and raceways; mark components with identifiers used in 
control unit programming. 

5. Circuit layouts; number, size, and type of raceways and conductors; conduit fill calculations; 
spare capacity calculations; notification appliance circuit voltage drop calculations. 

6. List of all devices on each signaling line circuit, with spare capacity indicated. 

7. Manufacturer's detailed data sheet for each component, including wiring diagrams, 
installation instructions, and circuit length limitations. 

8. Description of power supplies; if secondary power is by battery include calculations 
demonstrating adequate battery power. 

9. Certification by either the manufacturer of the control unit or by the manufacturer of each 
other component that the components are compatible with the control unit. 

10. Certification by the manufacturer of the control unit that the system design complies with the 
contract documents. 
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D. Operating and Maintenance Data:  Revise and resubmit until acceptable; have one set available 
during closeout demonstration: 

1. Original copy of NFPA 72 with portions that are not relevant to this project neatly crossed out 
by hand; label with project name and date. 

2. Complete set of specified design documents, as approved by authority having jurisdiction. 

3. Additional printed set of project record documents and closeout documents, bound or filed in 
same manuals. 

4. Contact information for firm that will be providing contract maintenance and trouble call-back 
service. 

5. List of recommended spare parts, tools, and instruments for testing. 

6. Replacement parts list with current prices, and source of supply. 

7. Detailed troubleshooting guide and large scale input/output matrix. 

8. Preventive maintenance, inspection, and testing schedule complying with NFPA 72; provide 
printed copy and computer format acceptable to OWNER. 

9. Detailed but easy to read explanation of procedures to be taken by non-technical 
administrative personnel in the event of system trouble, when routine testing is being 
conducted, for fire drills, and when entering into contracts for remodeling. 

E. Project Record Documents:  Have one set available during closeout demonstration: 

1. Complete set of floor plans showing actual installed locations of components, conduit, and 
zones. 

2. "As installed" wiring and schematic diagrams, with final terminal identifications. 

3. "As programmed" operating sequences, including control events by device, updated 
input/output chart, and voice messages by event. 

F. Closeout Documents: 

1. NFPA 72 "Record of Completion", filled out completely and signed by installer and 
authorized representative of authority having jurisdiction. 

1.04 QUALITY ASSURANCE 
A. Copies of Design Criteria Documents:  Maintain at the project site for the duration of the project, 

bound together, an original copy of NFPA 72, the relevant portions of applicable codes, and 
instructions and guidelines of authorities having jurisdiction; deliver to OWNER upon completion. 

B. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or 
registered fire protection engineer, employed by fire alarm control panel manufacturer, 
CONTRACTOR, or installer, with experience designing fire alarm systems in the jurisdictional 
area of the authorities having jurisdiction. 

C. Installer Qualifications:  Firm with minimum 5 YEARS documented experience installing fire 
alarm systems of the specified type and providing contract maintenance service as a regular part 
of their business. 

1. Authorized representative of control unit manufacturer; submit manufacturer's certification 
that installer is authorized; include name and title of manufacturer's representative making 
certification. 

2. Installer Personnel:  At least 3 YEARS of experience installing fire alarm systems. 

3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and 
address. 

4. Contract maintenance office located within 100 miles of the project site. 
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5. Certified in as fire alarm installer. 

D. Maintenance Contractor Qualifications:  Same entity as installer or different entity with specified 
qualifications. 

E. Instructor Qualifications:  Experienced in technical instruction, understanding fire alarm theory, 
and able to provide the required training; trained by fire alarm control unit manufacturer. 

1.05 WARRANTY 
A. Provide control panel manufacturer's warranty that system components other than wire and 

conduit are free from defects and will remain so for 1 year after date of Substantial Completion. 

B. Provide installer's warranty that the installation is free from defects and will remain so for 1 year 
after date of Substantial Completion. 

1.06 GENERAL REQUIREMENTS 
A. Refer to 260001 - General Electrical Requirements for general requirements of this specification 

section. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Fire Alarm Control Units:  The existing FACP is a DMP #XR5 which was installed and is 
currently maintained by Habitec Security (419-537-9100) which will be renovated and/or 
replaced with a new FACP as required to accommodate the new work (i.e. supervise the new 
Fire Suppression Sprinkler System).  Provided their products meet or exceed the performance 
of the basis of design product, products of the following are acceptable: 

1. Honeywell Security & Fire Solutions/Notifier:  www.notifier.com. 

2. SimplexGrinnell:  www.simplexgrinnell.com. 

3. Edwards System Technology. 

B. Initiating Devices, and Notification Appliances: 

1. Provide all initiating devices and notification appliances made by the same manufacturer. 

2.02 FIRE ALARM SYSTEM 
A. Fire Alarm System:  Provide revisions to the existing system and/or replace with an entirely new 

automatic fire detection and alarm system: 

1. Provide design and installation of all components/wiring/conduit/etc. necessary to provide a 
complete/functional system per NFPA 72. The contract documents are diagrammatical in 
nature and should not be used or bid as detailed design drawings.  The fire alarm contractor 
shall provide any/all design and construction required for the entire fire alarm system and bid 
the project as such. 

2. Comply with the following; where requirements conflict, order of precedence of requirements 
is as listed: 

a. The Americans With Disabilities Act (ADA). 

b. The requirements of the local authority having jurisdiction. 

c. Applicable local codes. 

d. The contract documents (drawings and specifications). 

e. NFPA 72; where the word "should" is used consider that provision mandatory; where 
conflicts between requirements require deviation from NFPA 72, identify deviations 
clearly on design documents. 

3. Evacuation Alarm:  Multiple smoke zones; allow for evacuation notification of any individual 
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zone or combination of zones, in addition to general evacuation of entire premises. 

4. Hearing Impaired Occupants:  Provide visible notification devices in all public areas and in 
dwelling units. 

5. Provide dialer and connection to phone system for supervision by Fire Department. 

6. The fire alarm designer/installer shall visit the site to familiarize himself with the project's 
existing conditions and determine the full extent and character of his work. 

B. Circuits: 

1. Initiating Device Circuits (IDC): Class B, Style C. 

2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 4. 

3. Notification Appliance Circuits (NAC):  Class B, Style Y. 

4. All circuits shall be installed in conduit. 

C. Spare Capacity: 

1. Initiating Device Circuits:  Minimum 25 percent spare capacity. 

2. Notification Appliance Circuits:  Minimum 25 percent spare capacity. 

3. Master Control Unit:  Capable of handling all circuits utilized to capacity without requiring 
additional components other than plug-in control modules. 

D. Power Sources: 

1. Primary:  Dedicated branch circuits of the facility power distribution system. 

2. Secondary:  Storage batteries. 

3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72. 

4. Each Computer System:  Provide uninterruptible power supply (UPS). 

2.03 EXISTING COMPONENTS 
A. Existing Fire Alarm System:  Remove existing components indicated and incorporate remaining 

components into new system, under warranty as if they were new; do not take existing portions of 
system out of service until new portions are fully operational, tested, and connected to existing 
system. 

B. On-Premises Supervising Station:  Include as part of this work all modifications necessary to 
existing supervising station to accommodate new fire alarm work. 

C. Remove unused existing components and materials from site and dispose of properly. 

2.04 FIRE SAFETY SYSTEMS INTERFACES 
A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following: 

1. Sprinkler water control valves, flow switches, etc.. 

B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following: 

1. Sprinkler water flow. 

2. Smoke detectors. 

2.05 COMPONENTS 
A. General: 

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface 
mounted unit are acceptable. 

a. Provide matching shrouds to cover sides of new devices that are installed on surface 
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mounted J-boxes. 

2. Provide legible, permanent labels for each control device, using identification used in 
operation and maintenance data. 

3. Drawings are diagrammatic and indicate the general scope of work.  Provide design and 
installation of all initiating devices, notification appliances, circuits, etc. required for a 
complete/functional system per NFPA 72, Life Safety Code, and applicable building codes, 
whether accurately shown on the drawings or not. 

B. Fire Alarm Control Units, Initiating Devices, and Notification Appliances:  Addressable Type; 
listed by Underwriters Laboratories as suitable for the purpose intended. 

C. Initiating Devices: 

1. Manual Pull Stations. 

a. Provide 1 extra. 

2. Smoke Detectors. 

a. Provide 1 extra. 

3. Heat Detectors. 

a. Provide 1 extra. 

D. Notification Appliances: 

1. Horn/Strobes: All horn/strobes shall have field adjustable candela options of 15, 30, 75, 95, 
and 110 candela. 

a. Provide 1 extra. 

2. Strobes: All strobes shall have field adjustable candela options of 15, 30, 75, 95, and 110 
candela. 

a. Provide 1 extra. 

E. Circuit Conductors:  Copper or optical fiber; provide 200 feet (60 m) extra; color code and label. 

F. Provide weatherproof devices in wet/damp locations (i.e. outdoors, etc.) 

G. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and 
NFPA 70; except for optical fiber conductors. 

1. Equipment Connected to Alternating Current Circuits:  Maximum let through voltage of 350 
V(ac), line-to-neutral, and 350 V(ac), line-to-line; do not use fuses. 

H. Locks and Keys:  Deliver keys to OWNER. 

1. Provide the same standard lock and key for each key operated switch and lockable panel 
and cabinet; provide 2 keys of each type 

PART 3  EXECUTION 
3.01 INSTALLATION 

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and the contract documents. 

B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas. 

C. Obtain OWNER's approval of locations of devices, before installation. 

D. Install instruction cards and labels. 

3.02 INSPECTION AND TESTING FOR COMPLETION 
A. Notify OWNER 7 days prior to beginning completion inspections and tests. 
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B. Notify authorities having jurisdiction and comply with their requirements for scheduling 
inspections and tests and for observation by their personnel. 

C. Provide the services of the installer's supervisor or person with equivalent qualifications to 
supervise inspection and testing, correction, and adjustments. 

D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests as 
required. 

E. Provide all tools, software, and supplies required to accomplish inspection and testing. 

F. Perform inspection and testing in accordance with NFPA 72 and requirements of local 
authorities; document each inspection and test. 

G. Correct defective work, adjust for proper operation, and retest until entire system complies with 
contract documents. 

3.03 OWNER PERSONNEL INSTRUCTION 
A. Provide the following instruction to designated OWNER personnel: 

1. Hands-On Instruction:  On-site, using operational system. 

B. Basic Operation:  One-hour sessions for attendant personnel, security officers, and engineering 
staff; combination of classroom and hands-on: 

1. Initial Training:  1 session pre-closeout. 

2. Refresher Training:  1 session post-occupancy. 

C. Furnish the services of instructors and teaching aids; have copies of operation and maintenance 
data available during instruction. 

3.04 CLOSEOUT 
A. Closeout Demonstration:  Demonstrate proper operation of all functions to OWNER. 

1. Be prepared to conduct any of the required tests. 

2. Have at least one copy of operation and maintenance data, preliminary copy of project 
record drawings, input/output matrix, and operator instruction chart(s) available during 
demonstration. 

3. Have authorized technical representative of control unit manufacturer present during 
demonstration. 

4. Demonstration may be combined with inspection and testing required by authority having 
jurisdiction; notify authority having jurisdiction in time to schedule demonstration. 

5. Repeat demonstration until successful. 

B. Substantial Completion of the project cannot be achieved until inspection and testing is 
successful and: 

1. Approved operating and maintenance data has been delivered. 

2. All aspects of operation have been demonstrated to OWNER. 

3. Final acceptance of the fire alarm system has been given by authorities having jurisdiction. 

4. Occupancy permit has been granted. 

5. Specified pre-closeout instruction is complete. 

END OF SECTION 



 

 
OTSEGO COUNTY EMS ADDITION 

 
PRE-BID MEETING NOTES 

June 24, 2015 
 

Ed Hunt, Integrity Construction Services, LLC. presented highlights from the Instructions to 
Bidders. 

 
§ INTRODUCTIONS 

Otsego County 
 John Deming – Chief 
 Mary Sanders – Board of Directors 
Seidell Architects  
 Todd Seidell - Architect 
JLK Engineering 
 Justin Kowatch - Engineer 
Integrity Construction Services, LLC. 
 Ed Hunt – President 
 Ellis Raatz – Project Manager 

 
§ PROJECT INFORMATION 

8,300 s.f. of pre-engineered metal building addition; 1,500 of that for office and 
living quarters. 

 
§ BID PACKAGES 

20 different Bid Packages – each a separate contract with Integrity Construction 
Services. 

 
§ BIDDING 

Bids are due Tuesday, July 7, 2015, no later than 1:30 p.m. in Room 203 of the 
County Building. 
 
Bids will be opened and publically read aloud at 2:00 p.m. in Room 100 of the 
County Building. 
 
Bid Documents (Plans and Specifications) are available to view on the County’s 
website (Bids/Proposals Tab). www.otsegocountymi.gov/bids-and-proposals-192/  

   
  Plan Rooms: 
   Builders Exchange in Traverse City, MI  
    www.bxtvc.com  
   Builders Exchange in Grand Rapids, MI  
    www.grbx.com  
 

Cost to purchase a set from Integrity Construction Services is $50.00 per set, 
$15.00 mailing fee. 
 
Use Bid Form provided in the Project Manual (4 pages), otherwise bid will be 
considered an irregular bid. 



 
 

Questions during the bidding process shall be submitted in writing: 
  Todd Seidell - Seidell Architects (Architectural) 
  Justin Kowatch - JLK Engineering (MEP) 

Ellis Raatz - Integrity Construction Services, LLC. (Bidding 
Requirements/Bid Scopes) 

 
§ ALTERNATES 

 There are four alternate adds for this project. 
 
§ CONSTRUCTION MANAGER 

This is a construction management project.  There is no general contractor. 
 

§ TEMPORARY UTILITIES 
The Construction Manager will provide temporary toilets and dumpsters, utilities 
from building.  Electrician to provide temporary lighting. 
 

§ ELECTRONIC SUBMITTALS 
 Shop drawings must be submitted in electronic, pdf format. 
 
§ PROPOSALS 

 No bids may be withdrawn for (30) days after receipt of proposals. 
 

§ MEETINGS 
 Preconstruction Meetings - required 
 Progress and Project Meetings – required 

 
§ CLOSE OUT PROCEDURES 

Warranties, Evidence of payment and Release of Liens, As-Builts, Test Reports, 
Operations and Maintenance Manuals, Special Tools 
 

§ QUESTIONS 
1. Q: Are subcontractors responsible for bonds? 

A: No, Integrity carries the bond for the whole project. 
 

2. Q: Is the project tax exempt? 
A: No, you must include sales tax. 
 

3. Q: Will permit/inspection fees be reduced? 
A: Yes, Permit/inspection fees will be reduced by 50%. 
 

§  WALK THROUGH 
A walk through of the existing facility was conducted by the Architect, Engineer 
and Construction Manager. 
 

 
Attached is the Prebid Meeting Sign In Sheet. 
 
 
Respectfully Sent By: 
 
 
Ed Hunt, President 
Integrity Construction Services, LLC. 
 
 
 
 
 

End of Meeting Notes 
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To:   All Plan Holders & Bidding Contractors 
 
From:  Integrity Construction Services, LLC. (Construction Manager) 
 
Date:  July 2, 2015 
 
Re: Otsego County EMS Addition 

 

 
Addendum No. 2 

 
This addendum is being issued for the purpose of modifying and/or clarifying the original Bidding 
Documents and shall take precedence over them. 
 
All work included herein shall be in accordance with the general requirements of the original bidding 
documents, except as specifically noted herein. 
 
This addendum is being sent to all known plan holders, suppliers, plan rooms, and governmental agencies 
having Bidding Documents. 
 
 
Item #1 Bid Submittal Procedure 
 Reminder: Bids are to be submitted on the specified bid form, as shown in the project 

manual. They are also to be in a sealed envelope clearly marked “Bid Enclosed” with the 
bid package number(s) indicated on it. Bids are to be sent to the Otsego County Building 
at 225 W. Main, Room 203 by 1:30 pm on July 7th. Faxed or electronic bids will not be 
accepted. 

 
Item #2 Bid Package #15- Pre-Engineered Metal Building 
 See architectural addendum for building clarifications 
 
Item #3 Bid Package #1-Site Work & #3 Concrete 
 See Sheet A2 for foundation clarification 
 
Item #4 Bid Package #6- General Trades 
 Clarification on scope for Supply and Installation of lockers:  Lockers are to be supplied 

and installed by owner 
 
 
CIVIL ITEMS: None at this time 
  
 
ARCHITECTURAL ITEMS: 
 See Addendum No. 2 dated July 2, 2015 from Seidell Architects (1 page) 



 Attachments: 
 Sheet A1, A2 

 
 

MEP ITEMS: None at this time 
 
 
 

 
End of Addendum 



114 N. Court Avenue    P.O. Box 2189 
Gaylord, MI   49734 

989.731.0372 

115 S. Arcade Street    P.O. Box 414 
Gladwin, MI   48624 

989.701.7096 

 

 

 

  

 

 

 

 

July 2, 2015 

 

Project:  Otsego County EMS Building Addition 

  100 McLouth Road 

  Gaylord, Michigan 

   

Re: Addendum #2 

 

The following is a compliation of items to be addressed in Addendum #2.  These reflect changes and 

clarifications from the Construction Set issued 6/18/2015 and previous Addendums. 

 

1. The roof insulation for the new building addition is to match the existing insulation R-values on 

the current building.  

 

2. Please match the existing roof panels: 26 ga. screw down panels. 

 

3. New columns for addition to match column locations at existing endwall. Updated foundations 

and floor plans attached for clarification. 

 

Attachments: A1, A2 

END OF ADDENDUM #2 







 

 
 
To:   All Plan Holders & Bidding Contractors 
 
From:  Integrity Construction Services, LLC. (Construction Manager) 
 
Date:  June 26, 2015 
 
Re: Otsego County EMS Addition 

 

 
Addendum No. 1 

 
This addendum is being issued for the purpose of modifying and/or clarifying the original Bidding 
Documents and shall take precedence over them. 
 
All work included herein shall be in accordance with the general requirements of the original bidding 
documents, except as specifically noted herein. 
 
This addendum is being sent to all known plan holders, suppliers, plan rooms, and governmental agencies 
having Bidding Documents. 
 
 
Item #1 Bid Package #1 - Sitework 

This bid package to provide and install new 6” water service line from city main into the 
building to a flanged connection for the fire protection riser per plans and specifications. 

 
Item #2 Bid Package #2 – Asphalt Paving 
 This bid package to include parking lot line striping for (16) sixteen new spaces and 

restriping for (30) thirty existing spaces. 
 
Item #3 Bid Package #3 – Concrete 
 This bid package is to include saw cutting, removal, and replacement of existing 

concrete slab for underground plumbing connections.  Assume (2) two area; (1) one 
4’x4’ area and (1) one 2’x2’ area. 

 
Item #4 Bid Package #14 – Flooring 
 This bid package to provide and install interior wall corner guards (23 total). 
 See Seidell Architects item #2 for specification. 
 
 
 
 
CIVIL ITEMS: None at this time 
 
 



 
  
 
ARCHITECTURAL ITEMS: 
 See Addendum No. 2 dated June 26, 2015 from Seidell Architects (1 page) 
 Attachments: 

 Specification Section 08360 
 Sheet D1, D2 
 Sheet A1, A2, A6, A7, A8, A9 

 
 
 
 
 
MEP ITEMS: 
 See Addendum No.1 dated June 25, 2015 from JLK Engineering (1 page) 
 Attachments: 

 Drawing M3, revised and reissued (1 page) 
 Drawing E3, revised and reissued (1 page) 
 Drawing E5, revised and reissued (1 page) 

 
 
 
 
 
 
 
 

End of Addendum 



114 N. Court Avenue    P.O. Box 2189 
Gaylord, MI   49734 

989.731.0372 

115 S. Arcade Street    P.O. Box 414 
Gladwin, MI   48624 

989.701.7096 

 

 

 

  

 

 

 

June 26, 2015 

 

Project:  Otsego County EMS Building Addition 

  100 McLouth Road 

  Gaylord, Michigan 

Re: Addendum #1 

 

The following is a compliation of items to be addressed in Addendum #1.  These reflect changes and 

clarifications from the Construction Set issued 6/18/2015. 

1. Refer to Specification SECTION 08360 OVERHEAD DOORS to clarify the model number of 

the door and opener: 

a. Doors: Clopay 3720 

b. Opener: Liftmaster Model J-50-I-L5 

 

2. Refer to Specification SECTION 09660 RESILIENT BASE.  Add 1.2, C: Include new corner 

guards for all new interior wall corners, 23 total. 

a. Extruded flexible vinyl 

b. Size: 2-1/2” x 2-1/2” x 4’-0” tall. 

c. Color: To be selected by owner from standard colors 

d. Mounting: With adhesives recommended by Manufacturer 

e. Make/Model: WallGuard Defender Series 2361 Corner Guard or approved equal 

 

3. New roof to match existing screw down roof (not standing seam). 

 

4. Existing Prefabricated Metal Building is by Nucor. All new panels to match existing. 

 

5. See updated architectural drawings for updates to the following items: 

a. New poured concrete locations at existing building for new walkways and rooms. 

b. Door 124-B to be removed and reinstalled at higher elevation. 

c. Door 124-B poured concrete pad at exterior to be removed and/or modified for new 5’ x 

5’ poured concrete exterior pad with flared edges to match existing driveway. 

d. New Walls at New Living Area 127 and New Sleeping Quarters 124 to be full height to 

roof deck.  Remove metal stud framed ceilings in those rooms. 

e. New and existing curb at interior concrete walkway is 4” above garage area. 

f. Wall Bracing at gridline D where existing wall will be removed. 

g. New poured concrete floors at new curb at at new remodeled living/sleeping quarters and 

new/remodeled training room. 

 

Attachments: Specification SECTION 08360, D1, D2, A1, A2, A6, A7, A8, A9. 

 

END OF ADDENDUM #1 



 

SECTION 08360 

OVERHEAD DOORS 

 

1.1  GENERAL 

 

A. Submittals: Provide product data for each item specified. 

 

 

1.2  PRODUCTS 

   

A. “Clopay” #3720 commercial grade steel insulated overhead door with the 

following:  

a. 24” x 12” glazing panels 

b. 27ga. exterior panels and 28ga. interior panels 

c. 50,000 cycle High Cycle Spring 

 

B. Opener: Liftmaster Model J-50-I-L5, high cycle bearings, brake included, 

3 button stop. ½ hp motor and 3” track. Provide (2) remote controls. 

 

C. Size: 14’ wide x 12’ high  

 

D. Products may be substituted for architect approved equal. 

 

 

 

 

1.3 EXECUTION 

 

A. Install per manufacturer’s specifications. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OVERHEAD DOORS 

08360-1 



















 

 

JLK Engineering 

P 989.448.4631  |  C 989.614.4225 
 jkowatch@jlkengineering.com 

JLK Engineering 
5766 Catawaba Ct.  |  Gaylord, MI  49735 
 

 
Date:      June 25, 2015  
 
To:    Seidell Architects, Todd Seidell 
     
Project Name:    Otsego County EMS Building – Addition & Renovations 
JLK Project Number: TSA 1501 
Prepared by:   Justin Kowatch, PE 
 
Addendum Number:  #1 – Mechanical/Electrical/Plumbing (MEP) Items 
 
ADDENDUM 
This Addendum is being issued for the purpose of modifying and/or clarifying the original Bidding 
Documents and shall take precedence over them. 
Each Bidder’s proposal shall include the work described herein.  All requirements contained in the 
Contract Documents shall apply to this Addendum.  All incidental work necessary to complete the Work 
shall be included in the Contractor’s quotation even though not particularly mentioned. 
Parts of the Specifications and Drawings referred to herein supersede previously issued data and form 
a part of this Addendum. 
 
Supplemental Documents Issued with this Addendum: 
Drawing M3, revised and reissued. 
Drawing E3, revised and reissued. 
Drawing E5, revised and reissued. 
 
PLUMBING ADDENDUM ITEMS 
None. 
 
MECHANICAL ADDENDUM ITEMS 
M1.  Added transfer air ductwork:  Refer to drawing M3, which is revised and reissued with this 
Addendum, and note the additional 72”x60” transfer air ductwork from the existing intake louver/damper 
extended above ceiling above new sleeping quarters and into the existing garage area as needed to 
ventilate the garage. 
 
M2.  Clarify compressor speed:  Refer to specification section 238127.2.04.B, note that both single and 
two speed compressors are also acceptable. 
 
ELECTRICAL ADDENDUM ITEMS 
E1.  Relocate Existing (E) Fire Alarm Horn Strobe:  Refer to drawings E3 and E5, both of which are 
revised and reissued with the Addendum, and note the existing fire alarm horn/strobe in the existing 
Training Room that needs to be removed and relocated. 
 
End of Addendum #1 – MEP Items 
 
J:\Projects\2015\TSA1501_Otsego EMS Add-Renov\Docs\Construction\Addendums\#1\Otsego Co EMS_Addendum #1-MEP items.docx 
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